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The Big Stick in Street Railway Accounts

The tentative classification of the Interstate Commerce
Commission has now been published and will be read with
interest and surprise by all railway managements. A
request is appended for criticisms and suggestions, but the
letter of transmissal leaves the inference that certain fea-
tures of the classification are considered already settled.
One of these is that the form of accounts for electric railway
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companies must conform as closely as possible to that pre-
scribed for the steam carriers, express companies, pipe lines
and other transportation companies under the jurisdiction of
the commission. Another is that compensation or rentals
for joint facilities must be accounted for in detail. A third
is that depreciation accounts for equipment have been de-
cided upon, although the necessity for depreciation ac-
counts for maintenance of way and structures has not yet
been settled. The importance of the commission’s sugges-
tions is indicated by their statement that at present there
are thirty States whose laws give to the State railway com-
missions or other legally constituted bodies jurisdiction
over electric railway companies and that the circular has
been issued after correspondence with, and with the ap-
proval of, the representatives of these State governments.

We notice that replies are requested by March 28 and
that the circular is dated Jan. 10, although it was not sent
out generally until Feb. 27. The reason for the gap in
dates between Jan. 10 and Feb. 27 is not apparent, but the
practical result is that it leaves the companies only four
weeks to digest the classification, a period entirely too short
for so important a matter as a standard classification of
accounts. We regret also that the commission in its letter
of transmission and series of explanations did not give
some of its reasons for the proposed revolution in the
method of keeping street railway accounts. The entire
scheme of the classification is so different from that to
which the electric railway companies are accustomed and
which they have built up as a result of many years of pains-
taking work that they should be told of some advantages
which will accrue either to them or to the public as the re-
sult of the proposed radical change. Investors, students of
financial values and the general public, in fact all who have
occasion to consult the reports of street railway companies,
have also something at stake in the matter, and some excuse
should be given them for a step which will destroy at one
blow a large part of the national, State and corporation
data on the financial operation of electric railways.

A casual examination of the classification, hurried be-
cause of the late issue of the circular, shows that it follows
very closely the draft entitled “Exhibit B,” originally pro-
posed by the Interstate Commerce Commission and printed
in this paper for Dec. 21, 1907. The fact that this is the
case shows that the arguments of the committee of the
American Street and Interurban Railway Association, pro-
testing strongly against the impracticability of this classifi-
cation, were given no weight by the commission, although
the suggestions and protests were made in a sincere manner
and by men who have had an experience of many years in
the business. This action by the commission does not en-
courage any great hope that modifications of its present
schedule may be expected. Nevertheless, we trust that
this will not prevent any electric railway company from
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acting upon the circular promptly and replying in full to
the request of the commission for criticisms and sugges-
tions. We suggested editorially, in our issue of Dec. 28,
that this could best be done if each company will frankly and
honestly apply the classification to its own business and
endeavor to determine how the classification can be used
in the practical operation of its own road. This should be
done conscientiously and promptly and the conclusions
reached should be forwarded to the office of the commission
in Washingtou, and a duplicate should be sent to the head
office of the American Street and Interurban Railway As-
sociation, which is representing the street railway interests
in the matter.

We have already touched briefly upon the objections of
the proposed classification, but they appear more pro-
nounced as the full text is published. Summarizing them,
they are: (1) The complicated and cumbersome character
of the classification, (2) the cost of the clerical hire for
keeping it up, (3) its non-adaptability to urban electric
railway conditions and (4) the fact that so many charges
would have to be estimated, especially on a small road,
that the resulting statistics would be practically valueless.

The burden of maintaining such a classification, of
course, becomes proportionately more onerous and the
statistics less valuable the smaller the road; and when
116 accounts are applied to a road having a gross annual
revenue of $50,000, as proposed by the commission, the re-
sults are almost farcical. We do not intend in this issue
of the STREET RaILWAY JOURNAL to criticize or analyze the
proposed classification in detail. This may be taken up
in a later issue of this paper. But we cannot help won-
dering how the accountant of a road with an income of
$50,000 is going to apportion monthly the proper charges
for maintenance of buildings and structures among seven
accounts, as required by the classification. According to
the last census report on electric railways, the entire ex-
penses under this division amount on the average to only
0.7 per cent of the total.

say $40,000 expenses, the annual amount to be pro-rated

With $50,000 annual income, or,

monthly among these seven primary accounts is only $280.
Yet under the law the accounting force is obliged to charge
to each of these seven accounts, viz.: Power generating
plant buildings; power substation buildings: general offices;
car houses and shops; stations, waiting rooms and other
buildings; docks and wharfs; and miscellaneous buildings
and structures expenses; the cost to each of all materials
and labor, less salvage recovered. To the sub-general ex-
pense account of “Maintenance of Buildings and Struc-
tures” (total $280 a year) must also be charged monthly
the pay of the vice-president, chief engineer, engineer of
maintenance of buildings, master carpenter, supervisor, etc.,
while directly in charge of the work, as well as rent of
offices, light, heat, ice water, furniture and supplies for
offices of officers whose pay is charged to this account; nor
must the cost of running special trains of the officials men-
tioned be forgotten.

The work of the accountant of the $50,000 road does not
end here. Besides being the general office manager he is
usually also the treasurer, cashier, bookkeeper, ticket
counter and paymaster of the road, but he must not omit

to prorate monthly among his way department, his over-
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head line department, his buildings and structures depart-
ment, his shop department and his transportation depart-
ment all cost of superintendence, insurance and injuries and
damages, chargeable against each. Stationery and printing
has to be charged, according to use, to seven departments.
Of course there will be but one lot of office furniture and
stationery on the entire road, but the following are men-
tioned in the classification as some of the “more important
articles” under this heading whose cost must be so sepa-
rated between the seven departments according to their
use in each: Adding machines, calendars, caligraphs,
crayons, cyclo-styles, electric pens, glass pens, hektographs,
mucilage, mucilage brushes, neo-styles, paper weights, pins,
postage, rubber bands, sealing wax, sponges and water
colors. Iinally, lest the treasurer-accountant-bookkeeper-
paymaster should find time hanging heavily on his hands,
and lest he should not know where to get the money to pay
for another car when one of his six wears out, he must not
forget to charge into the proper depreciation expense ac-
count monthly the correct quota of the cost of each part of
the equipment or to debit this account correctly in case new
apparatus is purchased. '

The situation described on the $50,000 road applies al-
most as well to the $200,000 road, but as the classification is
still “tentative,” we shall not now attempt to depict further
the possible fields of activity of the future street railway
accountant. When the replies brought out by the present
circular are received, the national and State commissions
will have a review of the situation and we hope will con-
clude that the practical needs of the case do not require the
street railway companies to maintain accounts involving
such minutize of detail.

The Loop Problem in Chicago

Closely following the Arnold report on increasing the
capacity of the New York Subway comes the report of the
engincers employed by the Northwestern Elevated of Chi-
cago dealing with the traffic congestion on the Union Loop,
which subject Mr. Arnold also investigated for the city
some years ago. This report on the Chicago situation will
be found in another column in this issue. It was submitted
last week and promptly sent to the Local Transportation
Committee of the City Council as an outline of the changes
which the Northwestern, individually, is prepared to carry
out immediately. The other three roads using the Loop,
the Metropolitan, Chicago & Oak Park and the South Side
Elevated, have not yet signified their willingness to co-
operate in such a rearrangement of operating methods on:
the Loop as is proposed, but it is significant and encourag-
ing that the Northwestern, which owns the Union Loop
outright and controls the Chicago & Oak Park, should be
the first to make a definite proposition to the city in the
shape of a comprehensive plan of relief.

The report proposes several radical changes in present
methods of operation which, it is estimated, will nearly
double the maximum capacity during rush hours. Chief
among these are through routing for Northwestern and
South Side trains, lengthening of station platforms and
operation of six-car trains and further development of
auxiliary stub terminals. All of these points, and some

others, were touched upon in the second report of Mr.

Arnold made some three years ago, but Mr. Arnold quali--
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fied his suggestions on the subject of through routing by
Therein lies the main differ-
ence between the two reports, the one under consideration

the words “if practicable.”

beginning with this statement: “Based on a detailed ex-
amination of the present operating conditions on the Loop,
* % % we believe that a plan of through routing can be
adopted, even under diversified ownership.” The North-
western now stands committed to such a plan.

The through routeing proposed by Ford, Bacon & Davis
differs in some essential features from that formerly sug-
gested by Mr. Arnold. Through north and south trains
would be run alternately in both directions on the two
sides of the Loop, whereas Mr. Arnold’s scheme provided
for north bound trains only on the east side of the Loop
and south bound trains only on the west side. The Chicago
& Oak Park and Metropolitan trains would make the com-
plete circuit of the Loop as at present and a system of uni-
versal transfers put into use at all Loop stations. Length-
ening station platforms, running six-car trains and building
auxiliary stub terminals outside of the loop district are
made secondary to through routeing. Heretofore through
routeing has not been thought possible with diversified
ownership. The Northwestern by its action has driven
the entering wedge into the defenses of the exponents of
this theory. The tables arc apparently turned, and if diver
sified ownership interferes with through routeing the rem-
edy is consolidation. With all of the elevated roads under
one management, with equipment standardized and sched-
ules harmonized, the few remaining objections to through
routeing would be more than balanced by the increased
capacity to handle the ever growing traffic and the result-
ing increase in earnings.

High-Temperature and High-Pressure Steam

The subject of high-pressure steam highly superheated
has been recently discussed by Mr. Langen in the
Zeitschrift ges. Turbinenwesen. He starts out from the
basis of the economy theoretically possible with the larger
temperature ranges. This is quite fully granted by all
steam engineers, but is not yet regarded as coming into the
sphere of the practical in the way it appears so to present
itself to Mr. Langen, who, however, does admit that a tem-
perature of 400 deg. C. or 7352 deg. F. is the maximum
allowable for piston engines. Above this temperature
It need not
be inferred from this admission that the author claims that
the lubricant can be heated to 752 deg. F.

be conceded that he realizes that no such temperature does

there would be a bad effect upon the lubricant.
It may well

reach the lubricant, for the steam first admitted is at once
reduced in temperature, probably it is even condensed, and
the piston is always sliding upon surfaces that have just
been in contact with steam at exhaust temperature, and on
the steam face the cooling following on expansion very
speedily protects the oil left behind by the piston.

The ideal superheat is that which leaves a little super-
heat in the exhaust, for such a degree of superheat does
is stated that
with an admission pressure of six atmospheres and the

entirely prevent cylinder condensation. It

above temperaturc of 752 deg. F. and an exhaust at o.10
atmospheres therc will remain about 5 deg. to 7 deg. F. of
superheat in the exhaust on a basis of 75 per cent thermo-
dvnamic efficiency, while if exhausting to atmosphere an
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admission of 20 atmospheres pressure will give a super-
heated exhaust. With admission of over six atmospheres
and working on the condenser it becomes requisite to add
superheat to the exhaust of the high-pressure cylinder and
this, it is suggested, may be donc by the furnace gases, or
by live steam, which might be superheated suitably to 932
deg. F. and would then enter the cylinder at 732 deg. I,
losing 180 deg. F. to the high-pressure exhaust and adding
nearly that amount to the temperature of the steam entering
thc low-pressure cylinder. By this system thc efhciency
will not be morc than 2 per cent below that secured with an
initial cylinder temperature (if such were possible) of 932
deg. F.

The author proceeds to argue on certain assumptions
concerning the turbine. With 200 atmospheres’ pressure
and a temperature of 932 deg. IF., a boiler efficiency of 8o
per cent and exhausting down to 0.4 atmospheres, the ther-
modynamic efficiency being 75 per cent, an overall practical
efficiency of 27 per cent may be reached and this is better
than the overall efficiency of a gas power plant with a pro-
ducer efficiency of 83 per cent and an engine efficiency of
31 per cent with 70 to 8o atmospheres. This represents
about 0.77 1b. of coal per hp-hour.

This article shows to what length continental engineers
arc disposed to go both in the matter of pressures and of
superheat.
as 200 atmospheres could be secured, but the fact that it

It may be that in the turbine such a pressure

gives so little better efficiency over the already high pres-
sure of 70 or 8o atmospheres is not at present very con-
vincing of its commercial superiority. Practically all mak-
ers of steam engines on the continent of Europe employ
some form of drop valve and many of them claim that
they can utilize steam at 750 deg. F., which, as is pointed
out above, does not mean any such temperature as regards
the sliding surfaces of piston or piston rod when entering
upon fresh cylinder surface or into glands, for the piston
rod also is coming out of the gland into the hot steam
and only enters the gland from colder steam. Only the
valve is heated up to or nearly up to the full steam tem-
perature and the valve may easily be of special nickel alloy
and moreover has no rubbing surfaces.

In this connection another recent writer advocates nickel
alloy for stop valves, nickel steel for spindles and a limit
of soo deg. F. for Corliss valves. Any higher temperatures
should be dealt with by other types of valves.

In practice superheated steam does no work as super-
heated steam, for the work done during admission to the
cylinder is done in the boiler, and the steam between the
boiler and the piston is mercly a push rod or strut picce.
When the cut-off valve closes, the steam in the cylinder
does begin to do work by expansion, but it is there re-
ducced practically to the state of saturation. The gain is in
the fact that there is less or no water now prescnt, so the
heat Certain boiler
insurance companies have published tests which show an

exchanges are minimized. French
average saving from superheat of 10 per cent in steam
and 11 per cent in coal with simple engincs, and of 23 per
cent in steam and 21 per cent in coal with compound
engines, figures which scem to point to a saving of about
10 per cent for cach cylinder in a series, though it scems
doubtful if a third cylinder wonld keep up the same rate of
incrcased economy.
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RICHMOND & CHESAPEAKE BAY SINGLE-PHASE RAILWAY

BY JOHN R. HEWETT.

From many points of view the Richmond & Chesapeake
Bay Railway is one of more than ordinary interest. It
traverses a section of the State of Virginia that is rich in
historical associations; and it has numerous features, in
both its mechanical construction and in its electrical equip-
ment, that are novel. Over and above this, the civil en-
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FItGl. 1.—MAP OF THE RICHMOND & CHESAPEAKE BAY
RAILWAY
gineering ‘features surpass in interest any other single-

phase trolley road yet put into operation.

- The road at present extends only from Richmond, Va.,
to Ashland, in the same State, a distance of 14.8 miles (see
map, Fig. 1). For the first half mile, starting from the
Richmond terminal depot, the road passes northward
through the suburbs of Richmond, which in this direction
consists largely of negro tenements. This portion of the
track is laid upon a reinforced concrete viaduct, which is
a remarkably fine piece of construction work. The viaduct
is 2800 ft. in length and in certain places reaches a height
of 70 ft. from the ground level. The principal features of
this viaduct were published in the STREET RAILWAY JOUR-
NAL for March 30, 1907.

The terminal facilities in both Richmond and Ashland
are such that they are more comparable with those of a
steam road than those ordinarily found in connection with
trolley roads. Apropos of this it may be mentioned that
those interested financially in the Richmond & Chesapeake
Bay Railroad have always been closely associated with
steam railroads, and in more than one instance a reflection
of steam railroad practice can be distinguished. Both the
Richmond and Ashland terminal depots will receive special
attention in the latter part of this article.

As regards the electrical features of the road, special
interest will be centered in the motors, as these are of the
General Electric Company’s latest pattern for single-phase
working, and the fact that the trolley voltage is exactly
double that used in connection with earlier single-phase
railways will show to what a marked degree the use of
higher trolley potentials is being pushed. The use of the
pantograph trolley with a steel pan is also worthy of spe-
cial note.

The future extension of the Richmond & Chesapeake
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Bay Railway must at present be largely a matter of con-
jecture. At the same time it is highly probable that the
first extension built will be a connecting line between Ash-
land and Tappahannock. Tappahannock is on the Rappa-
hannock, and a road connecting this city with Richmond
would traverse a country rich in agricultural products and
as yet unserved by any system of transportation. Tappa-
hannock is further the seat of a large fishing industry, the
marketable products of which must be taken by boat to
Norfolk or Baltimore, this part of the journey consuming
a whole day by boat. The construction of the road through
this territory would open up a large and profitable freight
business between these as yet unserved districts, and such
important cities as Richmond, Washington, Baltimore, etc.

GENERAL SCHEME OF ELECTRIFICATION

The general scheme of electrification on the Richmond
& Chesapeake Bay Railway is as follows: Current is gen-
erated in the Twelfth Street power house of the Virginia
Passenger & Power Company and transmitted in under-
ground cables to the trolley at the Richmond terminal
depot. The pressure on both the transmission system and
the trolley is G66oo volts, there being no transformation.
There are no sub-stations for operating the railway, but a
lighting sub-station is situated at the Ashland terminus.

ROLLING STOCK

At present the rolling stock of the Richmond & Chesa-
peake Bay Railway consists of four motor cars.

The electrical equipment of each car consists of a full
complement of multiple unit, type “M,” Sprague General
Electric control apparatus and four GEA-603-A railway
motors designed for
single-phase work-
ing.

CONTROL

The control is of
very special interest,
mainly on account
of the features that
make it a “duplicate
control.” The ap-
paratus is arranged
and installed in
such a manner that
each pair of motors
and the compen-
sator, together with
their respective
contactors, etc,
form an equipment
which is practically
independent of the
other two motors
and their compen-
sator, etc. This ar-
rangement has the great advantage that, should a motor or
pair of motors, or a compensator, or in fact any piece of
apparatus constituting part of the equipment, become dam-
aged or defective by an accident or from any other cause,
the car can be operated as a two-motor equipment by simply
throwing one blade of the double knife disconnecting
switch. A diagram giving the wiring connections for this
is published in Fig. 2. A dotted line has been drawn
through this diagram to show that as far as the motor con-
trol is concerned there is a complete and independent two-

i oy

FIG, 3—INTERIOR VIEW OF HIGH-
TENSION CABINET IN CAR

.
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motor equipment on either side of this central line; the
above remarks do not apply to the auxiliaries, such as heat-
ing and lighting, etc. Double throw switches are provided

o
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The tanks are built of fluted steel and the cables are in-
troduced into the interior through stuffing boxes.
So far as the actual apparatus used in the control system
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for transferring the auxiliary circuits from one compen-
sator to the other. -

These are the first General Electric equipments put into
operation with two compensators, the nomenclature of
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which is RK-508, Form B, oil-cooled railway compensators.
They are designed for 6600 volts at 25 cycles, and are pro-
vided with taps to give 600, 450, 400, 340, 280 and 113 volts.
The 60o-volt taps are used on the auxiliary circuits only.

is concerned it is practically standard throughout. The
master controller is a type C-40-A, and the contactors have
been described in previous articles when dealing with other
a. c¢. roads.

All the high tension apparatus in the car is installed in
an asbestos lined high tension cabinet. Fig. 3 is an illus-
traction of the interior of this, but unfortunately does not
show the expulsion fuse which is at the top of the cabinet.
The apparatus installed in this cabinet is as follows:

One main fuse of the expulsion type.

One set lightning arresters.

One oil switch.

One small transformer for operating oil switch.
One pair disconnecting switches.

MOTORS

The motors, as has been previously stated, are of special
interest, as they are of the series repulsion type. Each has
a rated capacity of 125 hp and there are four motors on
each car. Some notes on this motor have been published
in this paper in connection with the description of the
Washington, Baltimore & Annapolis Railway in the issue
of Feb. 15, and in Mr. Alexanderson’s paper before the
A. I. E. E. In practice on the Richmond & Chesapeake
it has been found that by the incorporation of the repulsion
motor feature at starting and by the fractional pitch wind-
ing of the armatures excellent commutation has been se-
cured. The distribution of losses in the motor, that is, the
relation between the core and the I’R loss, is approxi-
mately the same as those of the d. c. railway motor, so that
it is capable of sustaining high overloads without damage.
This overload capacity is due to the fact that the whole
space in the slots is available for copper and that there is
no excessive heating as would be the case if high resist-
ance leads were used.



3006 STREET RAILWAY JOURNAL. (VoL XXXI. No. 10

Under actual running conditions after the commutators locomotive to a train of five Norfolk & Western standard
have been in use for some months it is found that they are railway passenger coaches, carrying 300 passengers, and
polished to a chocolate color, and show no signs of pitting the four motors hauled this load with perfect ease. To
test their capacity still further, two motors were cut out
and the remaining two motors started this same train on
a 1 per cent grade. This performance speaks more than
could a column of figures for the capability of this new type
of motor.

The characteristic curves given in Fig. 4 will show the
efficiency, speed, power factor and traffic effort of the
motor and Fig. 5 an external view.

TROLLEYS

Each car is furnished with two pantograph trolleys, the
general shape of which will be seen in Fig. 6. These trol-
leys are constructed with steel pans, which material has
been found to give much greater satisfaction than either
copper or aluminum. The pans are grooved for the recep-
tion of a lubricant. The life of these pans will be a matter

ok : of considerable interest, but actual figures cannot be ob-
FIG 5—EXTERIOR VIEW OF MOTOR tained until the road has been in operation longer.

FIG. 8—VIEW OF CAR, SHOWING PANTOGRAPH RAISED AND LOWERED

from sparking, and service operation indicates a brush life CAR BODY
of from 15,000 to 20,000 miles. The car bodies were built by the St. Louis Car Com-

The capacity of these motors is well illustrated by a run  pany and differ in some essential details from those ordi-
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FIG, 7—PLAN OF CAR, RICIIMOND & CHESAPEAKE BAY RAILROAD

that was made for the purpose of taking a large party of narily used on trolley roads. They very closely resemble
people from Richmond to Lake Side. On this occasion the standard Pullman car as used in steam road service.
there were not sufficient electric cars available, so one car The present equipment consists of four cars, two ordinary
equipped with four of these motors was coupled up as a passenger cars and two combination passenger and bag-
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gage cars. FEach car has separate accommodation for
white and colored people. The principal dimensions are
as follows:

Length over all, 54 ft. 5 in.

Height over all, 13 ft. 5 in.

Width over all, 9 ft. 724 in.

Seating capacity, 64 (combination passenger and smok-
ing car).

Seating capacity, 48 (combination passenger and bag-
gage car).

Weight of car body, 46,000 1b.

Distance between truck centers, 3o ft. 3 in.

The plan Fig. 7 will show the general arrangement, and
it will be noticed that the cars are exceptionally broad.
The external appearance of the combination passenger
and baggage cars is shown in Fig. 6, while Fig. 8 is a view
of the end of the car. From this illustration it will be
seen that the vestibules are similar to those of the standard

FIG. S —END VIEW OF CAR

Pullman coach, providing a continuous central aisle through
a train of cars.
pilot of the standard locomotive pattern is provided at each
end. Fig. 9 shows the interior of the car.

The bottom framing of the car is a combination of steel
and wood. The side sills are 3 in. x 8 in., and these are
reinforced with 6-in. channels. The channels are bent
around the under sills, and are bolted to the intermediate
I-beams which form the center sills. The body framing is
of ash and has double side posts, while the outside is
sheathed with narrow poplar boards.

TRUCKS

The trucks are of the inside suspension type and were
manufactured by the Baldwin Locomofive Company.
Their principal dimensions are given below :

Wheel base, 7 ft. 6 in.

Wheels, 38 in. diameter.

Axle, 614 in. at center, 734 in. at gear seats.

Journals, 5 in. x ¢ in.
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Weight of each truck, 15,470 1b.

The wheels have the MCB section and the tires are 215
in. in thickness. A view of one of these trucks before the
motors were mounted is shown in Fig. 10.

AIR BRAKES

The cars are equipped with Westinghouse A. M. M
air brakes which can be operated as an automatic system

FIG. 9.—INTERIOR OF CAR

similar to that in use on steam roads, and also have the
feature of graduated release which is found in the straight
air brake system. These brakes incorporate all the auto-
matic features used on steam roads, and can be coupled up
directly with standard equipments.
POWER

The Richmond & Chesapeake Bay Railway has purchased
its own generating apparatus, but up to the present date
has built no power station. Instead it has entered into an
agreement whereby its apparatus is installed in the Twelfth
Street power house of the Virginia Passenger & Power
Company. This power plant must therefore be looked
upon as representing that of the road under consideration,
and will be described in so far as it affects the Richmond &
Chesapeake Bay Railway.

Fig. 11 shows a transverse section through the Twelfth
Street power house and will make it apparent that the gen
eral arrangement of the generating apparatus is a departure

FIG. 10—V1EW OF TRUCK

from usual practice. Each gencrator is coupled direct to
a hydraulic turbine at one end of its shaft and to a re-
ciprocating steam engine at the other. The method by
which the generator is driven is determined by the water
supply available.
hydraulic turbine the bolts are removed from the flange
coupling.

To disconnect the generator from the
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The Twelfth Street power house is built on the banks
of the James River just below the cataracts at Richmond,
a dam having been built a little higher up the river to pro-
vide the water storage. The capacity of the James River
is a very variable quantity, and it was this factor that
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engines each of 1000-hp capacity. Each engine has cylin-
ders 20 in. and 40 in. x 42 in. stroke, and is direct coupled
to a General Electric MP-750-kw d. c. generator. In ad-
dition to these there are four other generating sets. It will
be noticed in Fig. 11 that economy in space is effected by

1
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FIG. 1L.—TRANSVERSE SECTION OF POWER HOUSE
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FIG. 12—INTERIOR VIEW OF HIGH-TENSION CABINET IN
RICHMOND TERMINAL DEPOT

necessitated the installation of steam engines in addition to
the hydraulic turbines.

The most important items of machinery in the power
house are five Edward P. Allis vertical compound tandem

installing the turbines under the boiler room. The boilers
installed consist of six Babcock & Wilcox water tube units,
cach of 500 hp, and these supply steam at 145 1b. pressure.
All the switchboard and switching apparatus for control-
ling the electrical energy generated by the above machinery
was manufactured by the General Electric Company.
The machinery owned by the
Richmond & Chesapeake Bay
Railway and installed in this
power house is of special inter-
est owing to the manner in
which it is driven, and the pro-
vision made for securing opera-
tion under varying conditions
at the power house. The rail-
way company has two 750-kw,
25-cycle, three-phase generators
running at 128.5 r.p.m. and de-
signed to give 6600 and 13,200
volts. One of these generators
is direct connected to a 1450-hp
hydraulic turbine at one end of
the shaft, and to a y750-kw,
60-cycle, 2300-volt, three-phase generator at the other end,
both of the electric units being mounted on a common base
and direct connected, forming a motor generator set. In
this case, should there be insufficient water to operate the
water turbine, the three-phase, 6o-cycle generator is used
as a motor. The other 25-cycle generator is coupled to a
water turbine in a similar manner, but is mounted on a
common base and direct connected to a 750-kw direct-cur-
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FIG. 13.—WIRING DIA-

GRAM OF HIGH-TENSION

CABINET IN RICHMOND
TERMINAL DEPOT.
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rent generator, the latter machine be- Y
ing used as a motor in the event of its
being necessary to operate this 25-cycle %
generator electrically. 3

By the above it will be seen that
when the railway company’s genera-
tors are operating by water power the )
alternating current and direct current e b=
generators can be used for city light- ’ |
ing. To sum up, the railway com- : ;
pany’s generators can be driven by
water power, by 6o-cycle alternating
current or by direct current. Under
the present operating conditions only
one phase of the 25-cycle, three-phase
generators is used to supply single-
phase current at 6600 volts.

The switchboard panels owned by
the railway company and installed in
the Twelfth Street power house for
controlling the output for the two y50- =2
kw, 25-cycle generators are as follows: FI1G, 14—OVERIIEAD CONSTRUCTION, RICHMOND TERMINAL DEPOT

Two 500-kw, 6600-volt, single-phase generator panels.

One 1000-kw, 6600-volt, two-circuit (500 kw each) sin-
gle-phase feeder panel.

The panels are of blue Vermont marble and are
provided with the requisite indicating and measuring m-
struments, all of which are of the General Electric Com-
pany’s manufacture.

TRANSMISSION

Under the present conditions of operation there is no
high tension transmission system on the Richmond &
Chesapeake Bay Railway in the generally accepted meaning
of that term. The current is transmitted from the power
house to the Richmond terminal depot at 6600 volts, which
is the same pressure as is used on the trolley. The trans-
mission cable is laid under ground in a vitrified earthen-
ware conduit. The distance from the power house to the

b 3 = _~.. | terminal depot is approximately 1.6 miles. The cable is
FIG. 15.—OVERHEAD CONSTRUCTION ON TERMINAL APPROACH a lead covered insulated cable with three cores, each core

FIG. 16.—OVERIIEAD CONSTRUCTION OTF CONCRETE VIADUCT
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having a capacity of No. 0, B&S; one core is used for feed-
ing the current from the power house to the terminal depot
and the others are tied together to serve as a return and
are connected to the running rails.
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STRUCTION

F1IG. 18.—SPAN CONSTRUCTION,
RICHMOND TERMINAL

FIG. 19.—CATENARY CONSTRUCTION, SHOWING STEADY
BRACES

At the Richmond terminal depot the cable enters a high
tension cabinet where the feeder core passes through a
choke coil before passing out to the trolley. This high
tension cabinet also contains the lightning arresters and
switches. Fig. 12 is from a photograph taken of the in-
terior of this high tension cabinet, while Fig. 13 shows the
electrical connections diagrammatically.
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OVERHEAD CONSTRUCTION

The trolley, as has now become the standard practice for
high tension working, is of the catenary suspended type.
The trolley itself is a No. 0000 groove copper wire, while
the messenger cable is of steel; it has seven strands. The

-over-all diameter of the messenger is 34 in. and it has a

tensile strength of 11,000 Ibs. A point of interest is to be
found in the fact that the working potential of the trolley
is 6600 volts. The periodicity is 25 cycles per second.

On the first section of the road, between the Richmond
depot and the car barns, the track is laid on the reinforced
concrete viaduct; the trolley on this section is supported
by a system of steel spans, while for the remainder of the
distance bracket supports have been adopted.

Fig. 14 will give a good conception of the trolley con-
struction at the terminal depot; it shows the anchorage of
the double brackets used at this point, and in addition shows
the feeder coming from the high tension cabinet. (The
inside of this high tension cabinet has previously been illus-
trated in Fig. 12.) It may be mentioned here that the
iron hand rails seen in Fig. 14 are all thoroughly grounded.

Fig. 15 shows the special work at the end of the depot,
where the double platform tracks converge into a single
track, while Fig. 16 is a general view of the construction
adhered to for the remaining length of the viaduct.

The line diagram, Fig. 18, shows the details of this span
construction. It will be seen that the vertical columns are
3-in. steel pipes, while the horizontal bar is of the same
material, but one inch smaller in diameter; the connection
hetween these bars is made by malleable iron elbows. The

FIG.

21.—VIEW OF INSULATED CROSS-OVER

manner of bracing will be seen in the same illustration.
The ties for carrying this construction are of extra length,
being made of oak 16 ft. in length, with a cross section
of 8 in. x 14 in. The sockets for holding the verticals
rigidly in position are of cast iron. They are I4 in. in
width and have a bearing surface on the ties of approxi-
mately 196 in. The distance from center to center of
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bolts is 11 in. The bore of these sockets is 5 in. greater
than the external diameter of the verticals; the remaining
space between the verticals and the castings when the poles
are in position being filled with lead and cement. The
height of the span from center of cross pipe to the top
of ties is 22 ft. § in., while the breadth from center to cen-
ter of the verticals measures 14 ft. The method of sus-
pending the catenary trolley from this structure is clearly
seen by referring back to Fig. 15. The spans are spaced
6o ft. apart on tangents and 3o ft. apart on curves.

The overhead construction from the end of the viaduct
to the terminus at Ashland is of the bracket type and the
most essential features are given in the line drawing pub-

18
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of staggering the trolley where this is desirable. The
method of fixing to the poles will be seen by the illustra
tion.

Brackets built up in this manner from lengths of angle
iron have great horizontal stiffness which materially as-
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FIG. 20.—DIAGRAMS SHOWING LENGTH OF CATENARY HANGERS WITH DIFFERENT LENGTHS OF SPAN

lished as Fig. 17. It will be noticed that the poles are 40
ft. in height and that the trolley is supported 22 ft. from
the rail level. The center line of the bracket is 22 ft. 11
in. from the rail level. These brackets are of standard
General Electric make, and are built up of two angle irons
each of the following dimensions: 2 in. x 1}4 in. x }4 in.
The two lengths of angle iron are joined at the extreme

sists in the initial installation of the messenger and permuts
an even sag being easily obtained. This stiffness is also
of great moment in the event of a breakage in the line, as
the trolley and messenger remain undisturbed beyond two
or three spans from the break.

Fig. 19 is a good illustration of the steady braces in serv-
ice. These are also standard General Electric line mate-
rial. They are built up of a porcelain insulator and a
length of well seasoned hickory wood. They are furnished
at one end with a malleable iron hinged joint and at the
other end with a malleable iron goose neck provided with
an ear for gripping the groved trolley wire. The method
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FIG. 22—DRAWING SHOWING DETAILS OF INSULATED

end remote from the pole by nieans of a space block and
rivet, and also by a second space block situated at approxi-
mately 2 ft. from the riveted end. This second space
block serves to hold one end of the guy rod uscd to sup-
port the bracket from the pole. The slot, formed by the
two angle irons between these blocks, serves as a means of
adjusting the insulator pins to bring the messenger and
trolley in alignment with the track; it also provides a means
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X

CROSS-OVER

of attaching these to the bracket will be seen in the illus
tration last referred to.

The insulators were supplied partly by the General Elec-
tric Company and partly by Locke. They are 4% in. in
height and 634 in. in diameter and were tested up to a
pressure of 50,000 volts.

The messenger clips and hangers are built up of a gal-
vanized iron bar % in. in diameter, threaded at both ends.
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A standard ear is screwed to one end and a sister hook to
the other. These were supplied by the Ohio Brass Com-

pany. A diagram, giving the length of hangers used on
120-ft. spans and on Go-ft. spans is shown in Fig. 20. It
will be seen that in all cases the spacing of the hangers
The figures given on this diagram refer to the

is 10 ft.
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low tension trolley pole ever coming in contact with the
6600 volts.

In this insulated cross-over the insulated section of the
6600-volt trolley is made 23 ft. in length, which affords
ample protection should a trolley pole leave the wire and
swing round at right angles. The length of the shorter or
d. c. insulated section is § ft. 9 in. The
roads do not cross at exactly go deg. but

at 81 deg. 51 min. The material used in
the construction of this insulated cross-
over is well seasoned white hickory
wood. The d. c. or shorter section is
continuous to permit the trolley wheels
having a free passage, while a small gap
i1s made in the larger section which is
casily bridged by the pan of the high
tension a. c. pantograph trolley. The
details of design, together with the di-
mensions, will be seen by reference to
Fig. 22.

Fig. 23 is a view taken of the Lake
Side turnout and gives a good im-
pression of the overhead construction
adopted at sidings and turnouts through-
out the road. The switch pan, to aid
the pantograph in passing from one trol-
ley to the other, will be noticed. This
pan is made of steel. It is possible that

FIG, 23.—VIEW OF CATENARY CONSTRUCTION

length between centers of the messenger cable and trolley
wire. The poles are spaced 120 ft. apart on level tangent
track and 6o-ft. spacing is adopted at curves and highway
crossings.

An important piece of special overhead construction
work is shown in Fig. 21. This view was taken at the
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FIG. 24.—WIRING DIAGRAM OF ASHLAND SUB-STATION

junction of Laburnum Avenue and Brook Road, where
the Richmond & Chesapeake Bay Railway crosses the lines
of the Virginia Passenger & Power Company. The trol-
ley of the one road operates at 6600 volts and that of the
other at only 600 volts, and therefore it is necessary to
take special precautions to eliminate any possibility of the

OF TURNOUT

this type of construction may be super-
seded by deflectors built up of lengths
of copper wire.

ASHLAND SUB-STATION
The Ashland sub-station is unique inasmuch as its func-
tion is to provide for the lighting of the town of Ashland
from the high tension single-phase trolley of the Richmond
& Chesapeake Bay Railway. A study of the wiring dia-
gram given in Fig. 24 will best serve to explain how this
1s accomplished. It will be seen that the 66oo-volt trolley

FIG. 26.—LONGEST SPAN OF REINFORCED CONCRETE VIADUCT

is tapped to feed the high tension busses from which leads
are taken to the high tension side of the transformers.
These transformers reduce the potential from 6600 to 440
volts; leads are taken from the low tension transformer
terminals and pass through a phase splitting device, which
consists of a reactance and resistance, before being con-
nected to a single phase a. c. induction motor. This in-
duction motor forms one unit of a motor generator set, the
other machine mounted on the same base being a single
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phase generator. The single phase generator supplies cur-
rent to a 2300-volt bus from which the feeders to the light-
ing system are tapped.

A brief specification of the elec-
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The switchboard consists of the following:
One 150-hp, 6600/440-volt, single-phase induction motor
generator panel.

trical apparatus installed in the sub-
station is as follows:

(1) The transformers, two in num-
ber, are type “H,” 25-cycle, 150-kw,
single-phase units, wound to trans-
form current at 6600 volts to 440
volts. They are oil cooled.

(2) The reactance, or as it may
more properly be called the split phase
starting device, consists of a certain
amount of ordinary grid resistance
and reactance (the method of connec-
tions will be seen by reference to the
wiring diagram).

(3) The motor generator set con-
sists of a I50-hp, 25-cycle, 440-volt,
single-phase induction motor, coupled
direct to and mounted on the same
base with a 100-kw, 2300-volt, 6o-
cycle, single-phase generator. The

FIG. 27—EXTERIOR VIEW OF RICHMOND TERMINAL DEPOT

FIG. 25~INTERIOR OF ASHLAND SUBSTATION

One
One
One
One

100-kw, 2300-volt, single-phase generator panel.
2300-volt, two-circuit, single-phase feeder panel.
150-hp, single-phase induction motor starting panel.
175-volt voltmeter on swinging bracket.

One type p. a. voltage regulator on bracket.

One 12,500-volt single-phase multiplex lightning arreste:
with disconnecting switch, choke coil and switch hook.

The oil switches are of the type “K2” s. p. s. t. for 6600
volts and are enclosed in cells constructed of brick with

fiber doors. All the machinery, switchboards and indicat-
ing and measuring instruments are of General Electric
manufacture.

The illustration in Fig. 25 will show, as well as is pos-
sible in a photograph, the interior of the substation and
the respective location of the apparatus. A description of
the building itself will be given later when dealing with the
terminal facilities as the substation is embodied in the
Ashland terminal depot.
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The important feature of this substation ¢

is the voltage regulation. This is accom-
plished by the use of a Tirrill regulator in
the Twelfth Street power house and another at the Ashland
substation. The results have been satisfactory and this
speaks well for the capabilities of the Tirrill regulator. In
all probability it is the first time that an attempt has been
made to feel a lighting system from a high tension single-
phase trolley subjected to severe fluctuations of load.
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F1G. 28.—GROUND PLAN OF RICHMOND TERMINAL DEPOT

TRACKS

The Richmond & Chesapeake Bay Railway is a single
track road with turnouts to provide for cars traveling in
opposite directions. It is 14.8 miles in length and is laid
for the whole distance with A. S. C. E. standard 8o-lb.
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rails. The ties are of white oak and measure 7 in. x 8 in.,
with a length of 8% ft. The rails are spiked to the ties in
the customary manner, and on curves of 7 deg. and over
are braced at every tie. The gage is standard.

The rail bonds are 4.8 in. between centers of terminals

STREET RAILWAY JOURNAL.

[VoL. XXXI. No. 10.

phones that are most frequently used are in booths and

these are provided with insulated stools.

REINFORCED CONCRETE VIADUCT

Although the reinforced concrete viaduct which has been
constructed to carry the track at a high

i}

level through the suburbs of Richmond
to the terminal depot has been pre-
viously described, it will not be out of
place here to give some of the most
essential details.

This structure shows the most
drastic departure from customary rail-
way practice in the construction of
trestle bridges, and it is of special in-
terest to learn that the reinforced con-
1 : crete construction was only adopted
after the relative merits of a steel via-
duct and of a wooden trestle, with steel

girders spanning the longer gaps, had

been carefully considered. The steel

F1G

and have a capacity equal to a No. oooo trolley. The ter-
minals are 7§ in. in diameter. The cross bonds have a
length of 66 in. and have the same type of terminals and
are of the same capacity as the rail bonds.

20.—EXTERIOR VIEW OF ASHLAND TERMINAL DEPOT

construction was rejected on the score
of high first cost and maintenance.
The wooden structure was actually de-
signed and the timber ordered. part of which had even been
delivered, when the probability of such a viaduct being de-
stroyed by fire led the railway company to call for com-
petitive designs for a reinforced concrete structure.
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FIG. 30.—FRONT ELEVATION

OF

The maximum curve on the road is 7 deg. 10 min. and
has a length of 412 ft., while the maximum grade is 1
per cent

TELEPHONE SERVICE

A telephone service is provided which gives communica-
tion between the terminal stations and to any car when at
a turnout.

The telephone lines are carried on the same poles as the
trolley wire. Their location is shown in Iig. 9. The in-
sulators are placed somewhat higher than indicated in this
illustration at crossings and on the viaduct.

A No. 8 iron wire is used. No difficulty has been experi-
enced in carrying on conversation over the telephones.

As a protection against static charges or from trolley
current should the lines become crossed, protective trans-
formers have been installed. These transformers are
manufactured by the General Electric Company and are
insulated for more than the full line voltage, and it is
claimed that with these devices on the line there is no in-
terference and that no injury will result to a person using
the telephone even though the line is crossed with the
trolley wire. The telephones are further protected by
lightning arresters and high potential fuses. The tele-

ASHLAND TERMINAL DEPOT

Fig. 16 shows the general nature of this structure,
while Fig. 26 illustrates one of the longest spans.
As previously stated, this viaduct is 2800 ft. in length.
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FIG. 3.—NORTH END ELEVATION OF ASHLAND DEPOT

The height from street level varies from 18 to 7o ft. and
it crosses a street at approximately every 3oo ft. The
spans vary from 23 ft. 6 in. to 65 ft. 5 in. The variation
in temperature is provided for by expansion joints placed



MaArcH 7, 1908.]

at invervals of about 200 ft. The Kahn trussed bars are

used for reinforcement.
TERMINAL FACILITIES, RICHMOND TERMINAL DEPOT

It has already been stated that the terminal facilities
surpass those usually found in connection with trolley
roads. The exterior of the Richmond terminal depot is
shown in Fig. 27, in which it will be seen that the building
is of a pleasing design. The ground floor, as shown, is rented
in part as stores. The station itself is on the ground floor.

Fig. 28 shows the general arrangement of the station
proper. As it will be noticed, there are two large waiting

Platform
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EXTENSIONS IN THE OHIO VALLEY

The Steubenville & East Liverpool Railway & Light
Company and The Ohio River Passenger Railway Com-
pany, which really constitute extensions of The East Liver-
pool Traction & Light Company to Steubenville on the
south and Beaver and Rochester, Pa., on the east, are
putting into operation now from time to time parts of the
new lines which are now nearing final completion. Re-
cently the opening of that part of the line between East
Liverpool, Toronto and Steubenville was made the occasion
of a celebration, in which the mayors and officials of all of

the cities through which the lines pass, and
T}  many prominent people, took part.
{ This property, in which Hon. W. Caryl Ely,
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of Buffalo, is largely interested, was described
in the STREET RAiLway JournaL for Sept. I,
1906. Since that time the company has com-
‘ pleted the line mentioned above and is con-

structing a second track paralleling the present
existing track between the cities of Steuben-

1
l ville and Toronto.

The power station at Steubenville has also
been entirely rebuilt and has been enlarged by
the installation of two 500-kw turbo-generators,
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FIG. 32—GROUND PLAN

rooms, one for white and the other for colored people, five
toilets, a ticket office, freight room and a motorman’s room.
The necessity of providing separate accommodations for
white and colored people has rendered it necessary to dupli-
cate all the conveniences, such as waiting rooms and toilets.
The small circles with crosses indicate the location of the
lamps. The station is beautifully illuminated with arc
lamps and General Electric tungsten lamps.

The freight will be raised to the station floor level by
means of an electrically operated hoist.

The building is of brick.

ASHLAND TERMINAL DEPOT

The Ashland terminal depot is a wooden structure and
contains the lighting sub-station which has already been
described in the present article. Its general exterior ap-
pearance will be seen in the photograph published as Fig.
29, while Figs. 30 and 31 show respectively a front eleva-
tion and an elevation from the northern end. It will be
noticed in these photographs that, while the station building
has no expensive adornments, it has been given an artistic
appearance. Fig. 32 shows the plan of the ground floor
which, being fully dimensioned, will show the space occu-
pied by the substation. The area enclosed by this sub-
station has foundations of solid concrete. The size and
location of the waiting rooms and freight room are also
given. The platforms are 8 ft. in breadth and run entirely
around the building. An umbrella shelter extends to a dis-
tance of g ft. from the building and runs entirely around
the building. On the second floor are the offices, station
agent’s living room and locker rooms. These illustrations
are of such a nature as to render a long written description
unnecessary.

&
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The Chambershurg, Greencastle & Waynesboro Electric
Railway Company, of Waynesboro, Pa., has arranged a
joint schedule with the Western Maryland Railroad Com-
pany which facilitates travel between Wayneshoro and
Hagerstown and points west.

OF ASHLAND TERMINAL DEPOT

new electric lighting machinery, cooling tower,
etc. The old power house of the Toronto Elec-
tric Light & Power Company at Toronto has
been remodeled into a substation which receives its current
from the power house in Steubenville, and from which sub-
station current is furnished Toronto for incandescent and
street arc lighting and for the operation of the railway.

The entire railway has been constructed of 8g-Ib. A. S
C. E. T. rails in 6o-ft. lengths, laid upon standard first
grade white oak ties, upon a first-class roadbed, ballasted
with gravel and crushed stone. The greater part of the
road is upon private right of way.

High-powered cars have also been purchased for rthe
through interurban service.

The Steubenville & East Liverpool Railway & Light
Company traverses a distance of 20 miles north and south
along the westerly bank of the Ohio River, and forms an
important link in the chain of electric railways between
Wheeling and Pittsburg.

At Steubenville a track connection is made with the
track of the Wheeling Electric Railway system which
reaches Wheeling, a distance of 21 miles to the south. On
the east,the company has contracts for running rights over
the tracks of the Beaver Valley Traction Company’s lines,
now owned by the Pittsburg Railways Company, by which
it has perfected a connection between Beaver and Pitts-
burg, a distance of 25 miles, except for a short distance
through the borough of Sewickley. On the north, connec-
tions will be made at East Liverpool with the Youngstown
& Ohio River Traction Company’s lines which extend from
Youngstown to East Liverpool, thus giving communication
with the electric railway chain in the northern part of
Ohio.

The officers of the company are Van llorn Ely, president;
Edward McDonnell, secretary and treasurer; J. C. Rothery,
general manager; Miller & Miller, attorneys, and Reed,
Smith, Shaw & Beal, Pittsburg, Pa., general counsel.
Westinghouse-Church-Kerr & Co., of New York City, have
been the engineers and constructors of the railway. The
investment is about $3,000,000. The Ohio Valley Finance
Company, of Buffalo, N. Y., of which Hon. W. Caryl Ely
is president, has financed the construction of this railwav.
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THE KENWOOD AND STOCK YARDS EXTENSION OF THE
CHICAGO SOUTH SIDE ELEVATED RAILROAD

[n 1904 the city of Chicago passed an ordinance requiring
the Chicago Junction Railroad to elevate its tracks on
Fortieth Street from Lake Michigan west to Halsted Street.
Under the terms of this ordinance the railroad company
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was authorized to build for and lease to the South Side
Elevated Railroad two tracks in addition to the tracks re-
quired for its own use. Elevated trains were to be run
over these tracks in connection with the main line which

STREET RAILWAY JOURNAL.

[Vor. XXXI. No. 10.

The Kenwood branch connects with the main line just
east of the station at Indiana Avenue by an incline which
brings the trains down to the lower level of the branch line.
The two tracks for elevated trains are on the south side
of a solid earth fill between concrete retaining walls. The
third track on the north is used by the Chicago Junction
for switching cars to and from the Illinois Central, which
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BRANCHES AND CONNECTIONS OF THE SOUTH SIDE ELEVATED RAILROAD

runs along the lake shore. The tracks are elevated suffi-
ciently to give from 12 to 13 ft. clearance under the street
bridges which are through plate girders with solid trough
floors. Just east of Lake Avenue the elevated tracks turn

CROSSING OF CHICAGO, ROCK ISLAND & PACIFIC TRACKS

they join at Indiana Avenue and Fortieth Street. The
section east of Indiana Avenue, which has been in opera-
"tion since Sept. 20, 1907, is known as the Kenwood branch,
and the section west, ending in a single-track loop around
the packing-house district of the Stock Yards, which will
be put in operation about May 1, is known as the Stock
Yards branch.

south on a steel structure connecting with a large elevated
storage yard having eight stub tracks with a capacity of
fifty cars. This yard and connecting structure was built
and is owned by the South Side Elevated. It has a train-
men’s house and interlocking tower and provides facilities
for inspection and running repairs for the trains running
in over this branch.
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The stations on this branch are built in the earth fill
back of the street bridge abutments and the entrances and
exits open on the sidewalks under the bridges. Two of the
stations, at Grand Boulevard and Vincennes Avenue, have
single entrances from these streets only. Two others, be-
tween Cottage Grove Avenue and Drexel Boulevard and
between Lake and Ellis Avenues, have entrances from each
end to the platforms above. A fifth station is under the ter-
minal yard on Forty-second Street east of Lake Avenue.
The stations built in the earth fill are constructed of rein-
forced concrete, transite board and metal lath plastering
and are as nearly fireproof as they can be made. The in-
terior trim is light oak and the walls are

STREET RAILWAY JOURNAL.
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shuttle trains running into the Indiana Avenue station are
switched on the express track, which is not used except in
the rush hours, and are then switched over on the east-
bound track without interfering with the operation of the
main line trains either north or south bound. At the pres-
ent time between 9ooo and 10,000 passengers per day are
being handled at the five stations. A maximum daily
traffic of 12,000 passengers is ultimately expected.

The Stock Yards branch, which is nearing completion, is
built entirely on a steel structure. It is double track from
the junction at Indiana Avenue west to Center Avenue in
the Stock Yards, 10,245 ft., where it divides into a single-

painted white to make them as light as pos-
sible. They are heated by hot water and
lighted with incandescent lamps. A wide
concrete stairway leads from the waiting
room to the platform above and serves as
an entrance and exit. The platforms are
about 240 ft. long and 12 ft. wide and
raised to the height of the car floors. They
are protected by a canopy roof supported
by a single row of columns down the cen-
ter, but aside from this there are no shelter

houses or wind shields.

The track is practically the same as the
South Side Elevated standard for steel
structures except that no tie-plates are used and the rails
are fastened with ordinary cut spikes. The rails are 8o-lb.
A. S. C. E. section laid on 6-in. x 8-in. x 8-ft. sawed ties
bedded in stone ballast. The ties are spaced 18 in. center
to center and every fourth tie is 9 ft. long to support the
third-rail insulators. The total length of the Kenwood
branch is 6782 ft.

Work on the track elevation was begun in April, 1905,
starting from Lake Avenue and working west. Train serv-
ice was begun on Sept. 20, 1907. A five-minute service

ELEVATED TRACKS SWINGING OVER CHICAGO JUNCTION TRACKS WEST OF

WENTWORTH AVENUE

track loop having a length of 4319 ft., making a total length
of 24,809 ft. of single track. The original plans called for
a junction with the main line at Fortieth Street just east
of State Street by a go-deg. curve, but this was changed
in the revised plans and the new line carried on a sep-
arate structure south of and parallel to the main line on
Fortieth Street, east of Indiana Avenue, where the junc-
tion is made by crossovers under the control of the operator
in the interlocking tower already installed there for the
Kenwood branch junction. This will prevent the operation

of through trains from the Stock

eeed ThE e e e \
R L

Yards uptown to the Union Loop un-
less they are run into and out of the
Indiana Avenue station as in a stub
terminal by changing ends. The prob-
able method of operation will be to run
trains out of the Kenwood branch ter-
minal to and around the Stock Yards
loop and back to the terminal, using
the station at Indiana Avenue as a
transfer point to and from north and
south trains on the main line.
Beginning at Indiana Avenue, the
new line runs west on private right of
way about 150 ft. south of the right of
way of the Chicago Junction until it
crosses Armour Avenue. Here it
swings north with a reverse curve and

BRIDGE OVER CHICAGO & WESTERN INDIANA TRACKS. THERE ARE THREE
TRACK LEVELS AT THIS POINT

from the Lake Avenue terminal to the junction with the
main line at Indiana Avenue is maintained during the
middle of the day by alternating two-car shuttle trains and
two-car through local trains which run uptown and around
the Union Loop. In the morning and evening rush hours
through express trains are put on which use the middle
express track on the main line between Fortieth and Twelfth
Streets, but make all stops on the Kenwood branch. The

continues west on the south side of the
Chicago Junction right of way, the
column foundations being imbedded in
the earth fill. The center line of the elevated structure is
only about 1614 ft. south of the center line of the south
track of the steam road. Just west of Armour Avenue is
the four-track line of the Chicago, Rock Island & Pacific,
which is crossed with a 112-ft. through plate girder bridge
supported on the same abutments as the through truss which
carries the two tracks of the Chicago Junction. For about
400 ft. west of this crossing the elevated column foundations
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are entirely within the earth fill, which is confined on both
sides by concrete retaining walls. After crossing Went-
worth Avenué the Chicago Junction widens for a short dis-
tance into three tracks and it was necessary to carry the
elevated structure over the two southerly tracks. As it was
not possible to put in supporting columns between tracks,
the columns were erected on special foundations built in
the retaining walls on each side and the cross girders at
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STANDARD BENT, SHOWING EXPANSION JOINT ON RIGHT

each bent span all three tracks below. The normal length
of these girders in this section is 43 ft. At the point where
the elevated structure is swung to the north over the steam
tracks below, the longest cross girder put in was 61 ft.
In this section there are several go-ft. plate girder spans.
The crossing of the Chicago & Western Indiana tracks

STREET RAILWAY JOURNAL.
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clearance is barely sufficient as it is, and the permanent
abutments prevented widening the subgrade and carrying
the elevated tracks under. They are, therefore, carried
over the Chicago & Western Indiana, making three levels
of tracks. A 230-ft. through truss supported by braced
towers at each end was put in here, the elevated tracks
being about 43 ft. above the Chicago Junction tracks.

At Butler Street, a 130-ft. through truss carries the ele-
vated tracks over a Y connection from the Chicago Junc-
tion to the Chicago & Western Indiana. Just west of this
bridge the line swings south again on the same right of way,
but outside of the steam tracks, and continues on a long
tangent to Union Avenue, where it leaves the steam road
right of way and turns south two blocks to Forty-second
Street. It again turns west, crosses Halsted Street, the

Stock Yards belt line and begins to cross the stock pens

just north of Exchange Avenue. At Center Avenue, the
castern limit of the packing-house district, the double-track
structure joins the single-track loop, which encircles the
plants of Swift & Company and Armour & Company, run-
ning west on Exchange Avenue, south on Packers Avenue,
east on Forty-fourth Street and north on Center Avenue to
the loop junction. 2

Because of the difficult location of the new line and the
many physical obstacles which had to be avoided there are
wide variations in the details of the structure and hardly
any two spans are alike. As nearly as possible, however,
a standard form of deck plate girder construction was fol-
lowed. The standard span on tangents is 40 ft. with double
column bents and short spans of 2o ft. over braced towers
put in between every fourth span of greater dimensions.
Each track is carried independently by two longitudinal
girders stiffened with diagonal cross bracing, top and bot-
tom, and cross frames in the center of each span. The
longitudinal girders are riveted to short cross girders built
on top of each column and these cross girders are connected
together with angle ties and braces. The drawings show
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Elevation of Girders

Cross Frame

SPAN AND FRAMING DETAILS OF STOCK YARDS EXTENSION

just east of Butler Street presented a complex problem.
These tracks had been elevated before the Chicago Junction
improvements were begun, and they crossed the Chicago
Junction with a through plate girder bridge. The old
grade of the Chicago Junction was maintained under this
bridge when the track elevation on that line was carried
out and there is a perceptible sag at this point. The under

the details of a typical bent and longitudinal girder. A
unique feature of the construction is the method of assem-
bling the longitudinal girders so that they form a continu-
ous bearing for the ties over the cross girders of the bents
The longitudinal girders are notched out from 6 in. to 7 in.
at each end just under the top flange angles and are_stiff-
ened here by short pieces of angle iron riveted under the

Al
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flange angles. The top flange of the cross girders fits in
this notch and carries most of the load, a double row of
rivets being provided as usual to secure the end stiffening
angles of the longitudinals to the cross girders.

Expansion joints are provided approximately every 200
ft. The details are shown on the accompanying drawings.
The longitudinal girders rest on brackets attached to the
cross girders and are confined laterally, but are free to
move longitudinally. These brackets are made up of two
pieces of 15-in., 45-1b. channel, 1 ft. long, placed back to
back and riveted to 34-in. bracket plates extending up to
the top of the cross girders. A 7-in. x 12-in. x ¥5-in. bear-
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riveted to the web of the column. The bolt washers rest
on the top edge of these plates.

The foundations for the structure varied according to
their location, but in general they were built with five steps
or courses, the top course being 36 in. x 36 in. They con-
tain about 14 cu. yd. of concrete each. In the stock yards
and around the loop the foundations were frequently
changed or entirely rclocated when the excavation re-
vealed unknown scwers, pipes and old cisterns. This ac-
counts in part for the small variations in alignment on this
section and in the details of the structure.

The steel work was designed to support on each track
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PLAN AND CROSS-SECTION OF TRACK ON TANGENT

ing plate is provided in the trough of the channel to allow
for any wear.

The columns of the structure are made up of four Z
bars, 374 in. x 34 in. x 34 in. x 6 in, and one 34-in. x 10-in.
web plate. The Z bars are continuous from the base plate
up to the top flange of the cross girder, but the narrow
web plate is carried up only to the springing line of the
bracket angles, where it is butt jointed to the web plate
forming the cross girders. The foundation base consists of
a bed plate, 26 in. x 26 in. x 74 in., two side plates, 18 in. x
26 in. x 33 in., and corner angles, 6 in. x 6 in. x 34 in. The
two foundatlon bolts are carried up through the bed plate
and are enclosed by crimped plates, ¥4 in. x I5 in. high,

trains of cars weighing 80,000 Ib. each, 46 ft. 4 in. long over
all, 32 ft. 10 in. between truck centers and with a truck
wheel base of 6 ft. 1 in. This corresponds to the heaviest
elevated equipment now in use. Allowances for impact
were made according to Cooper’s formula.

The superstructure throughout has been built in accord-
ance with the approved standards of the South Side Ele-
vated. The ties are 6 in. x 8 in. x 8 ft., of sawed yellow
pine, laid on the top flanges of the longitudinal girders,
which are 1274 in. wide. They are spaced 18 in. apart
center to center and every fourth tie is cut to 9-ft. length
to provide support for the third-rail insulators. The long
ties and alternate intermediate short ties are secured to
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the ‘girder flanges by 34-in. x 734-in. hook bolts having flat
washers and projecting nuts. The outer guard rail is a
6-in, x 8-in. timber cut in lengths of 24 ft. 8 in. and laid on
edge 10 in. out from the gage line of the rail. It is secured
by 34-in. bolts to the alternate ties, which are not hook
bolted to the structure. The washers are cupped and coun-
ter-sunk. The inner guard rail is a 6-in. x 6-in. timber cut
in the same lengths and placed 4 in. inside of the gage line

Top View (Cap removed) Top Vieay of Malleable Cap
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THIRD-RAIL INSULATION DETAILS

of the rail. It is bolted to the alternate ties, which are
hook bolted to the structure.

The running rails are 8o-1b. A. S. C. E. section laid to
standard 4-ft. 8%%-in. gage on 8-in. tie-plates throughout.
They are fastened to the ties with two standard 5-in. screw
spikes and are connected with Continu-
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open. On each cross tie support are 2-in. x 4-in. x 8-in.
blocks, which raise the cable insulator beams up from the
cross ties. These beams are 4 in. x 8 in. and carry eleven
insulators in two rows staggered at intervals of 534 in. The
insulators are designed to carry each a 500,000-circ. mil
cable, 1%4 in. in diameter. Over each cable support is a
trap door in the top planking consisting of three planks
secured with 1-in. x 6-in. battens, which is fastened down
with lag screws. This can be quickly removed for inspec-
tion, repairs or when new cable is to be strung.

On curves the superstructure, as described above, varies
somewhat. The outer running rail is elevated by beveled
shims cut in four sizes according to the radius of the curve
where used. For curves over 700 ft. radius, the elevation
is 7% in.; between 500 ft. and 700 ft., 174 in.; between 300
ft. and 500 ft.,, 3 in., and less than 300 ft., 4% in. Extra
steel guard rails are used on the inside of all curves. All
special work is of the heaviest pattern and switch points
are protected by a safety guard rail as in special work for
street railway tracks. Rail braces are used on the sharpest
curves. The sharpest curve on the double-track section is
150-ft. radius, but on the single-track loop the turns are
made with a 109-ft. radius.

There are three stations on the double track section, at
Wallace Street, Halsted Street and opposite the Exchange
Building in the Stock Yards. On the loop there are four
stations. The stations in the double track section all have
the ticket offices housed in brick buildings under the struc-
ture at the street level with steel stairways for entrance
and exit from each platform. The loop stations, having
only a single platform, are built with the ticket offices on
the structure. One of the illustrations shows the station
on the loop at Center Avenue and Forty-third Street oppo-
site the new office building of Armour & Company. It is
reached by a stairway on the west side of the tracks below
with a covered bridge crossing over them. The bridges in
the background are stock runways from the pens to the
packing houses, some of which are carried under and some
over the elevated structure. The station platforms are
240 ft. long and 12 ft. wide and will accommodate six-car
trains.

ous rail joints. The third-rail on the
double-track section, where feeders are
run in the cable box, is 40-1b. A. S. C.
E. section, supported on insulators
mounted on every fourth tie or at 6-ft.

intervals. On the single-track loop in
the Stock Yards no provision has been
made for feeders and an 8o-lb. section
third-rail was put in. A new form of
square vitrified clay insulator base has
been used on this work instead of an
iron base. These are secured to the
long ties by four lag screws or wood
screws. The third-rail is located with
its center line 2014 in. out from the

gage line of the adjacent running rail
and with its top 1114 in. above the top
of the tie. On double track they are placed inside next to
the cable box.

The cable box, which is covered throughout, forms a con-
venient and safe runway along the structure between the
tracks. It is supported on 6-in. x 8-in. x 8-ft. ties laid
across the inside girders between track ties every 4 ft. 6 in.
The sides are 2-in. x I2-in. planks and the top is made of
2-in. x 8-in. x 3-ft. 4-in. ship lap planks; the under side is

STATION AT CENTER AVENUE AND FORTY-THIRD STREET, STOCK YARDS LOOP

At Union Avenue the South Side Elevated is building
on its own account a large elevated storage yard connecting
with the structure at the north end. It has six long stub
tracks and one shorter one and will have a capacity of 60
cars. An interlocking tower and trainmen’s house will be
built here and provision made for inspection of equipment
by inspection pits hung below the floor of the structure.

The installation of the electrical equipment is being done



MARrcH 7, 1908.]

by the South Side Elevated. The 8o-lb. third-rail which
is being laid on the loop is cut to 33-ft. lengths and is
spliced with malleable iron fish plates having four bolt
holes. Each joint is bonded with two 500,000 circ. mil
Crown bonds 15 in. long, which are pin-driven in the webs.
The 4o-lb. third-rail used on the remainder of the line is
cut to 3o-ft. lengths and is spliced with rolled fish plates.
Two compressed terminal No. 0ooo bonds from 2}% in. to
4 in. long are put in the webs at each joint. The track
rails are bonded with No. 0ooo compressed terminal bonds
under the continuous joints.

The power house is at Fortieth and State Streets, and
the distribution of current is accomplished with only small
transmission loss. One 1,500,000 circ. mil aluminum feeder
cable has been laid from the power house to the Stock
Yards loop, and in addition one 1,000,000 circ. mil cable
has been laid as far as the Union Avenue yard. Third-rail
feeders are tapped into these cables about 1800 ft. apart.
The elevated structure has been carefully bonded for re-
turn current, and each of the track rails is bonded to the
structure at intervals of about 400 ft. These bonds to the
structure are staggered so that with the four rails there is
a bond about every 100 ft. No cross bonding between
rails has been put in. All bonds of every kind when ap-
plied have been coated with plastic amalgam.

Work was begun on erecting the steel structure in April,
1907, from Butler Streeet west. Last September the erec-
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NEW TICKET SYSTEM OF THE INDIANAPOLIS & CIN-
CINNATI TRACTION COMPANY

Prior to July 1, 1907, the Indianapolis & Cincinnati Trac-
tion Company used the usual form of local trip tickets
good only from the station at which sold to destination
printed on the ticket and to be used within thirty days from

The Indianapolis & Cinclnnati
TRACTION COMPANY
5 CENTS

Good only for five cents In fare. Not
Good for & less Furo or part payment of
& greater Fare. Not Good for Fare In.
Indisnapolls. Vold and not redectnahle
ono year after date stamped cn back.

Sell For 9 Cents

Form P

¥2b.* Mtnﬁm

5 CEN
Goodl only for five conts In fare. Nut
Good fora lass Fare or part payment vf
& greator Fare. Not Good for Fare in
Indlanapolis. Vold and not redeemable
one year aflor date stamped on back.
« Sell For 9 Cents

Form &C*‘- g’% )

V-8 Pros't & Gen'l Digr.

4149
FIG.1.—DOUBLE FIVE-
CENT TICKET

date of sale. Round-trip tickets of
the same kind, and also strip tickets
consisting of eleven coupons, each
good for 5 cents in fare on any car
between any points outside of In-
dianapolis, and good for city fares in
Indianapolis in connection with an
interurban ride were sold, the round-
trip tickets being sold at the usual
reduction of 10 per cent figured on
the nearest 5-cent, making an aver-
age of about 12 per cent, and the
strip tickets sold for 5o cents, or at
a discount of 9.1 per cent. In ad-
dition to these tickets, the company
honored for passage on its trains the
interchangeable coupon books of

the Central Electric Railway Association which contain $12
in coupons, and are sold for $10. When the Interstate
Commerce Commission ordered that all roads honoring

these or similar interchangeable coupon

/

books, whether themselves engaged in inter-
state commerce or not, were subject to the
regulations of the Commission, the In-
dianapolis & Cincinnati, which operates
as yet wholly in Indiana, gave the re-
quired 6o-days notice of withdrawal from
the interchange agreement because it did
not want to be brought under the jurisdic-
tion of the Commission for this reason
alone. At the same time, it made arrange-
ments to put into use on July 1 an entirely
new system of tickets which are simply
card tickets representing cash and are good
in payment for transportation on any part
of its lines at their face value. They are

ELLIS AVENUE STATION

tion of the west end was practically completed and work
was begun on the east end starting again at Butler Street.
Only a few bents remain to be erected to complete the con-
nection at Indiana Avenue with the main line. All of the
riveting and painting is completed as far east as State
Street and the superstructure is being pushed rapidly be-
hind the painters.

The work was carried out by the Chicago Junction Rail-
road under the supervision and with the approval as to
details of Charles V. Weston, chief engineer of the South
Side Elevated, now president and general manager of that
road. J. B. Cox, chief engineer of the Chicago Junction,
had general charge of the work, assisted by O. F. Cole in
charge of field work. J. N. Darling, principal assistant
constructing engineer of the South Side Elevated, co-
operated with them in supervising the construction. The
steel work was designed by W. M. Hughes, consulting en-
gineer, and was fabricated by the American Bridge Com-
pany, which sublet the erection contract to the Pittshurg
Construction Company. Garrett T. Seeley, engineer main-
tenance of way of the South Side Elevated, is in direct
charge of the electrical installation.

ON KENWOOD BRANCH

printed in all denominations of even mul-
tiples of 5 cents, from g5 cents to $I.o0s,
which is the maximum cash fare for a continuous trip on
cither division.

The idea was taken from the eleven-ride strip tickets,
and  substantially
the same discount
of between 9 to 10
per cent was used
figuring the
selling price of the
single ticket s.

THEINDIANAPOLIS & CINCINNAT

" TRACTION

GOOD ONLY FOR FARE SHOWN BELOW
Not Good for a less fare orin part pay L
© ment of a greater fare. Vold and not re- in

. deemable  after
T 1 year from date ./&aa&‘ Lo
> stamped on back.  Pree't& Gou'l Mge

ONE BOLLAR (1.05) FIVE CENTS

Soll for 95 Cents. With the excep-

FIG. 2—REGULAR TICKET, SHOWING tion of th
FARE VALUE AND SELLING PRICE e. dguble
: s5-cent ticket,

shown in Fig. 1, all of the tickets are similar to the $1.05
ticket, shown in Fig. 2. They are printed on stiff card and
measure I 3/16 in. x 274 in. The cash value of the ticket
is printed in large letters, and below it in small type is
printed the selling price. Each ticket has a serial number,
and when sold is stamped on the back with the name of the
office from which sold and the date. The tickets are good
for use any time within one year from the date stamped
on the back, but after one year they are not good for
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transportation and are not redeemable. The discount,
which is figured on a basis of 1o per cent, is calculated to
even cents, the company giving itself the benefit of the
fractions; thus, the selling price of a 30-cent ticket is 27
cents, and the selling price of a 35-cent ticket is 32 cents.
The tickets have printed on their face “Not good for a less
fare or in part payment of a greater fare.” These restric-
tions, however, are not enforced. The conductor is au-
thorized to accept a jo-cent ticket for a 4o-cent fare, but
he does not give change; and, similarly, he will accept a
so-cent ticket and 10 cents in cash for a 6o-cent ride.

The double s5-cent ticket, shown in Fig. 1, was designed
in order to give passengers paying 5-cent fares the same
discount as is given for larger fares. The double ticket
having the face value of 1o cents is sold for g cents and
either half of it is good for 5 cents in fare. A half ticket

THE INDIANAPOLIS & T T

TARE RECEIPT, PASSE NUER S CHECK,
‘The Passenger must utam this and prnduce it whenever called for by Conductor or Inspcotor,
“The Con ductur il sssue ceipt 10 cach passenger as the tare is tahen. He will

)r ou ,r 5v at m whx(h the passenger is to nde, the amuunt of cash paid

cas|
than one ticket of the same
there are tickets of that value, the firs

ct should be indicated by one punch mark. In casc of 5ct.
d strip will count asone ticket, [If the fare ymd |smLct
Ticket, a Pass, Press Transportation, or if the amount

ty when no baggage check is g!an the fact wll be
on 10 punching the receipt as above set out.

* coupon tickets or similar tickets,

or cash for a child (between 5 and 12),

collected is in payment of transportati
v punching the praper space in
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(n\) FARE RECEIPT. AUDIT CHECK.
= At the end of cach train, on each division, conductor will make a neat bundle of Audit Checks, in the
[¢6] order Issued, and lorward them tothe Accounting Department, with his train report.  Mutilated receipts

will be punched in the space marked “"Mutilated” and sent in with train report in bundle separate from

properly punched Audit Checks, Mutilated receipts must not have the Passengers Checks detached.

Conductors will exercise care not to crumple or fold Audit Checks. It will be more satisfactory not to

tear Audit Checks off until several receipts have becn issued. Recjpts must be issued in order of the numbers.
Conductor will write on each bundle date, train number and his name.
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FIG. 3.—PASSENGER’S FARE RECEIPT AND AUDITOR’S CHECK,
WHICH ARE PUNCHED SIMULTANEOUSLY

is not good in the city of Indianapolis unless used in pay-
ment for part of an interurban ride beyond the city limits.
The company is still selling the strip tickets which it had
on hand when the new system was put into use, but may dis-
continue selling them later.

The local cash fares on the Indianapolis & Cincinnati
are figured to the largest multiples of 3 cents on a basis of
1 2/3 cents per mile. The discount on the tickets reduces
their cost to a basis of approximately 14 cents per mile.
Cash fares on the limited trains are based on 1.9 cents
per mile, and this is reduced to 1.7 cents by the use of
tickets. Where the limited cash fares have been arbitrarily
fixed on a basis of less than 1.9 cents per mile, the cost of
a ticket for such a ride is correspondingly reduced. The
tickets are good on the limited trains as well as on the
local trains, being accepted at theéir face value for full or
part payment of the local or limited tariff.

The system has a number of advantages. It increases
the revenue from ticket offices and decreases the amount of
cash fares collected by conductors on the cars. Prior to
the introduction of the system about 35 per cent of the
total fares were paid in cash. In December after the sys-
tem had been in use six months, this percentage was re-
duced to 26 per cent, although during that time the com-
pany sold no commutation or similar books. The work of
the conductor is lightened and the chances for knocking
down cash fares are lessened.
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With the old system of local tickets, one way and.round
trip, from each station on both divisions of the road to
every other station, between goo and 1000 different forms
of tickets would be required, and inasmuch as these tickets
are bought in 5000 lots, the investment in this item alone
amounts to a large sum. With the new system, only 21
kinds of tickets are required—one ticket for each j5-cent
denomination between 5 cents and $1.05. Furthermore, the
use of such tickets is a great convenience to passengers,
particularly those taking trains at stops between towns.
Such passengers can buy a stock of tickets whenever they
go to any town where there is a ticket office and can keep
them on hand to use going to any station in either direc-
tion. It is acknowledged that such a scheme promotes
travel because if people have tickets they will use them
more frequently than if they paid cash each time they took
a ride. The first six months’ trial of the system showed
that the ro-cent tickets were sold in much larger quantities
than any other denomination. Ten cents is about the av-
erage fare from country stops to adjacent towns, and the
farmers have been quick to take advantage of the economy
and convenience of buying tickets in large quantities for
the use of themselves and their families. The next largest
number of tickets sold were those of 20-cent denomination,
and following these came the 15-cent denomination and
then the double 5-cent tickets. While it is yet too early
definitely to determine the percentage of tickets sold which
are never presented for passage or redeemed, it is inter-
esting to know that for the first six months the proportion
was quite large. This is, of course, to the advantage of
the company.

The sarincipal objection which might be urged against
the system of discounts involving amounts of less than g
cents is the difficulty of making change rapidly during a
rush. The system was given a thorough trial shortly after
it was put into effect, which demonstrated that this was not
an objection. During Home Coming Day at Rushville, Ind.,,
July 8, two ticket sellers sold 3246 tickets at 9 cents each in
two hours,and at no time was there any difficulty about mak-
ing change. It might also be urged as an objection that this
form of ticket does not give any information in the auditor’s
office as to where the tickets were used. It is true that
the information cannot be arrived at exactly, but as a rule
a majority of the tickets are used to and from the offices
at which they are sold, and the ticket agent’s reports show
the number and denomination of all tickets sold. The use
of a fare receipt, such as is shown in Fig. 3, however, gives
all of this information and much more.

The system of issuing fare receipts was put into use on
the Indianapolis & Cincinnati the latter part of January,
1908, and the recording fare registers formerly used were
taken out. This receipt was devised by the traffic depart-
ment of the road and embodies a number of new features.
It is printed and punched in duplicate—one-half of the re-
ceipt being retained by the passenger and the other half
bearing the same consecutive number is retained by the
conductor and forwarded to the auditor’s office at the end
of each trip. The four vertical columns show cash fares,
station from and station to, and ticket fares. Only one
fare receipt is issued to each passenger when the fare is
taken up. If the passenger pays by ticket, the face value
of the ticket is punched in the proper column, together
with the stations from and to. If a passenger presents a
ticket in part payment of the fare and cash for the re-
mainder the amount of the ticket is punched in the proper
column and also the amount of cash collected. The form
of transportation is also indicated on the receipt; thus, if
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a pass from Indianapolis to Connersville is presented on a
train, the receipt is punched in the space marked “Pass,”
and in the space marked § cents in the cash column, since
passes are not good for city fare and require the payment
of 5 cents in cash when presented for a through trip. No
fare value is, however, punched for the pass itself. If
the conductor punches the receipt wrong, or otherwise
mutilates it in any manner, he is required to punch the re-
ceipt in the space marked “Mutilated” and to turn in to
the auditor’s office both halves of the receipt undetached.
In case the passenger presents three ro-cent tickets in pay-
ment for a 3o-cent ride, the conductor is required to punch
the receipt in the ticket column marked “10” and then make
a punch mark opposite and to the left of the first punch for
each of the other two tickets collected, thus showing three
1o-cent tickets taken up. In case of the eleven-ride strip
tickets, when the tickets are presented in one strip unde-
tached, the full amount of the strip is punched in the proper
column as one ticket. A suitable space is provided to indi-
cate that the conductor has collected cash in payment for
the transportation of property which is not regular baggage.

The conductors receive receipts from certain specified
agents, receipting for them by numbers. At the end of each
trip the conductor is required to make a neat bundle of the
audit checks retained by him, including also the com-
plete receipts which have been mutilated, and turn
these into the auditor’s office in an envelope togcther with
his train report and all tickets and passes collected. He is
required to turn in cash only at the end of the day. The
envelope in which the tickets and receipts are forwarded
to the auditor’s office has printed on the face suitable
space for entering the beginning and ending serial
numbers of the fare receipts for the trip, the date,
train number and the conductor’s name, the amount of
tickets collected and the amount of cash collected. On the
back of the envelope when turned in, the cashier enters in
suitable spaces the number of receipts issued for tickets,
for cash and for cash and tickets; also the number of muti-
lated receipts. The total receipts issued must correspond
with the difference between the beginning and ending serial
numbers. In case any are missing the conductor is charged
up with $1.05, the maximum fare, for each serial number
missing. At the end of the day the conductor’s cash must
correspond with the amount of cash indicated on all of his
receipts issued during the day.

It has not been found that issuing these receipts to each
passenger delays the collection of fares unduly, and a con-
ductor’s work is not greatly increased. The conductors
have quickly become efficient in punching the receipts ac-
curately, and few mutilated ones arz now being turned in.
There is, of course, a chance for dishonesty if the con-
ductor separates the two halves of the receipt before punch-
ing and issues a correct receipt to the passenger and retains
the audit check punched for a less amount than he collected.
To guard against this, the company has four employees au-
thorized as inspectors who are provided with identification
cards and who occasionally board the cars and collect from
the passengers all checks issued by the conductor. These
are then compared with the audit checks and if any dis-
crepancies appear the conductor is dealt with accordingly.

As yet the system has not been in use long enough for
the auditor to get every detail running smoothly; but the
indication is that there will be little if any more work re-
quired in the auditor’s office than formerly when fare regis-
ters were used. The principal object of the receipts is to
prevent failure to collect fares either through carelessness
or dishonesty and to prevent substitution of tickets either
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for cash or tickets of greater value. In addition to the
check upon conductors, the receipts make possible the gath-
ering of an unlimited amount of data whenever desired.
At present the company is keeping a daily record of the
cash fare value of each train (the difference between the
total for the day and the actual earnings for the day giving
the total amount of reduction made on the ticket) ; a record
of the number of passengers paying cash, the number riding
on tickets alone, the number riding on combinations of ticket
and cash, the number riding on free transportation and
the number of tickets used. Tt is the intention to keep
from time to time a record for a week or longer, the cash
value of each station, the proportion of tickets to all fares
from each station, the load on each train at each station,
the miles per passenger, etc. Some experimenting has al-
ready been done in this way to ascertain the amount of
labor required and the results have been highly satisfactory.

The system of tickets and the fare receipts were designed
by George S. Henry, traffic manager of the Indianapolis &
Cincinnati Traction Company, to whom we are, indebted
for the information concerning them.

FARE RECEIPTS ON THE CONESTOGA COMPANY’S LINES

The Conestoga Traction Company, of Lancaster, Pa.,
which has been selling round-trip tickets to important points
on suburban lines, started, several weeks ago, a system of
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Receipt for Fare Paid to Conductor
" To be given to passenger
Conestoga Traction Company
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Not good for passage -
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RECEIPT ISSUED TO PASSENGERS AND COUPON RETAINED
BY CONDUCTOR

giving cash fare receipts for all one-way fares paid on
suburban lines, conductors ringing only once for each fare
collected, the cash-fare receipts showing the amount col-

KEEP THIS RECEIPT

It may entitle you to FIVE DOLLARS worth of trans-
portation. On the first day of each month this company will
give away to holders of CASH FARE RECEIPTS five coupon
books, each containing 100 five-cent coupons, good for pass-

age on ail suburban lines. Watch for the lucky numbers.

ADVICE ON BACK OF PASSENGER'S RECEIPT
lected. The stubs of the round-trip tickets and the dupli-
cates of the cash-fare receipts show the amount of money
the conductor should account for to the company. The
cash-fare receipt has been given a value by agreeing to
give away a certain amount of transportation on the first
day of each month to persons holding numbers selected by
some one designated by the company.
all insist upon getting receipts. The company has found
the system very satisfactory during the short time it has
been in use.

Thus the passengers
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THE VIRGL CABLE RAILWAY IN SOUTHERN TYROL

The engineering and financial success of the Mendel
Railway* in the famed Etsch Valley of the Southern Tyrol,
Austria, has led to the construction of a neighboring moun-
as the Virglbahn, and which offers

tain cable line known

RAILWAY JOURNAL.

CAR STOPPED

THE PASSING PLACE ON THE VIRGL RAILWAY

the finest views in the vicinity of Bozen, the local tourist
center,

Formerly the Mendel Railway and the Mt. Vesuvius cable
line held first and second places respectively with maximum
grades of 64 per cent and 63 per cent, but the new line
has a grade of fully 7o per cent at its upper end and in
general averages 66 per cent in a run 283 meters (about

*See STREET RaiLway Journar for April 2, 1904.
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945 ft.) long horizontally and 195 meters (about 640 ft.)
vertically. The road construction, however, is consider-
ably lighter than the Mendel Railway because the cars are
smaller and the braking stress on the track less. The ex-
periments in automatic vacuum braking made on the 70
per cent grade showed that loaded cars freed from the
cable could be stopped without shock
within a length of 1.2 meters (about
4 ft.).

The line begins at the southern lim-
it of the Bozen, connecting at the
lower end with a steam railroad. It
extends westerly over a curve of 250
meters- (820 ft.) radius in its lower
half to the Virgl observatory, which
contains a large restaurant. The
popularity of this place as a tourist
resort appears from the fact that even
in the dull autumn season 500 to 1000
passengers were carried every Sun-
day. The line was opened Nov. 20,
1907.

Fully 75 per cent of the railway is
cut through the porphyritic rock of
which the mountain is composed.
The only special work below the sid-
ing shown is a concrete viaduct 24
meters (about 78 ft.) long and a de-

THE VIRGL RAILWAY, FROM BASE TO SUMMIT

pressed roadway at the lower station. The track is of meter
(39.37 in.) gage and weighs 26.8 kg. per meter (about 53.7
Ib. per yd.). It is placed on ties laid approximately 3-ft.
centers. The tracks at the passing point are 77 meters
(about 253 ft.) long and are laid to arcs of 250 meters
(about 820 ft.) radius. In addition to the steps cut in the
rock alongside the track, others about 20 in. wide have also
been provided between the rails.
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The cable machinery is located in the upper station and
is driven by a 55-hp, 550-volt, three-phase motor operated
by current transmitted at 3450 volts from a power plant in
the valley. The station machinery is operated at a speed
to permit the cars to make the trip in five minutes. Hand
and automatic brakes are in the station for the control of
this machinery. Automatic braking occurs whenever the
speed of the machinery rises 15 to 20 per cent, when a car
goes beyond the upper stopping point, when there are inter-
ruptions in the power supply and in other contingencies.
In every application of this automatic brake the power
circuit to the motor is broken. :

The cars seat 32 passengers distributed in two closed
middle compartments and an open section at each end.
The upper section has folding seats which can be lifted
when there are standing passengers or when it is desired
to convey baggage. The closed compartments have slid-
ing doors on the inner or mountain side. The cars are
furnished with both hand and emergency brakes.

This mountain railway is operated by the Siidbahn-
Gesellschaft (Southern Railway Company). The fare up
is 60 heller ($.15) and the fare down 50 heller ($.125).
The total cost of the line was about 400,000 kroner ($97,-
000). Like the Mendelbahn, the new road was financed by
the Bozen banker Schwarz, and the engineering carried
out by E. Strub, of Zurich, Switzerland. The iron work
was furnished by the Beon foundry and the electrical
equipment by the Allgemeine Elektricitats Gesellschaft, of
Vienna.

EASTON TRANSIT COMPANY’S TRIP SHEET AND
TRANSFER ENVELOPE FOR CONDUCTORS

The Easton Transit Company, with headquarters at Eas-
ton, Pa., operates about 50 miles of city and interurban
track connecting with Phillipsburg, N. J.; Bethlehem, South
Bethlehem, Nazareth, Freemansburg and other communi-

EASTON TRANSIT COMPANY

CONDUCTOR'S DAILY REPORT
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PART OF SIMPLE DAY SHEET USED BY CONDUCTORS

ties of Eastern Pennsylvania. This diversity of routes and
large number of intersections with other lines has led H. R.
Fehr, president and general manager of the company, to
issue instructions especially applicable for car operation on
particular divisions. These instructions are printed on an
8-in. x 12)%-in. sheet used for the conductor’s daily re-
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port, different colors being selected to distinguish the sepa-
rate divisions readily, although the names of the divisions
are printed on these sheets. The front of this report,
which is reproduced in part, does not differ materially from
the usual form of conductor’s trip sheets. The book, how-
ever, contains a great deal of important information which
car crews are usually supposed to know until some trouble
reveals their ignorance. The adoption of these special
instructions has resulted in better service from the motor-
men and conductors, as they have no excuse for forgetting
the regulations applicable to their routes.

A good idea of the extent and character of these instruc-
tions may be gained by examining a reproduction of those
prepared for the Belt Line division. It can be readily
understood that in this case particular stress is laid upon
the fare limit regulations, as the routes and lapovers are
more complicated than on the regular interurban runs.
The heading “General Instructions” covers a wide field, in-

EASTON TRANSIT COMPANY.
INSTRUCTIONS TO MOTORMEN AND CONDUCTORS—-BELT LINE.

FARE LIMIT.

A passenger boarding a car at any point on South Side, West of the junction of Smith and Canal Streets (L. V. R, R
passenger alalion) is entitled 1o ride around West Ward Belt via Walnut or Northampton Streets to junction of Walnut and
Northampton Streets for Sc. .

A passenger_boarding a ear on Washington Street Westof Ninth and Washington Strects is entitled to ride around,
South Side Belt to junciion of Canal and Smilh Sircets for Sc.

A passenger boarding 3 West Bound car on Northampton Street West of Fifteenth Street, is entitled to ride around South
Side Belt to junction of Canal and Smith Streeta for Sc.

A passenger boarding an East Bound car on Northampton Strect is entitled to ride around South Side Belt to junction of
Canal and Smith Streets for 5c.

A passenger boarding 2 West Bound car on Northampton Street, between Sixtb and Fifteenth Streets, is entitled to ride
< junction of Walnut and Northampion Streets only, for Sc.

A passenger boarding 2 West Bound car on Walnut Street, between Sixib and Ninth Streets, is cntitled to ride tojunction
of Northampton and Walnul Streets only, for 5c.

A passenger boarding an East Bound caron Walnut Sircet is entitled to ride around Soutb Side Belt to junction of Canal
and Smith Sireels for Sc.

CHANGE OF REGISTER.

On West Bound Northampton Street car at Ninth and Northampton Streets from UP to DOWN,

On West Bound Washington Street car at Ninth and Washington Sireets frof UP to DOWN,

On South Side cars at New and Madison Strects changed from DOWN to UP.

GENERAL INSTRUCTIONS.

Register each fare upon receipt of same and before giving change,

Do notbunch fares.

Transfers issued only on 5 cent ticket and cash fare upon application at time of paying fare.

No transfers issued upon Free TicHKet.

Deposit Iransfers and tickets in transfer box in car at end of each trip.

Return to General or Dispaicher’s office all unused transfers al end of run.

Deposit Cash and Day Sheet in safe at General office at end of rua,

Report defects in register immediately.

Lower guard bar on open cars and close vestibule doors on closed cars when operating cars on double track, up Smith
Stseet and along Canal Streel.

Examine cars before starting run.

Place car in barn with pole 1o rear of barn,

Lock register when car is placed in barn.

Allow no passengers on front platform.

TRANSFER POINTS:—L. V. Depot, Centre Square, Fourth and Northampton Sircets, Seventeenth and Ferry
Sirects, Seventeenth and Washington Sireets,

Bring car to full 310p a1 Doylestown Junction and L. V. R. R, Depot and annoaace : “ Change cars for Doglestown, ™
and # L. V. R, R. Depot,”" respecively. X

‘When cars arrive at Third Street and Centre Square conductars shall announce:-*Changs cars for Phillipsburg. '
When cars arrive a1 Centre Square and Northampton Streets the conductors shall announce : ** Change cars for College Hill.”"
When cars arrives at Fourth and Northamplon Stieets the conductors shall announce: “ Change cars for Glendon and West
Easton.” When the Park is open the announcement should be: ' Change cars for Island Park.'"

LOCATION OF JACK BOXES ~ WEST WARD BELT:—Founh and Northampton Stiects, Sixth and Northamp
ton Streets, Twelith and Northamplon Sireets, Fifteenth and Northamplon Streets, Thirteenth and Washington Streets, Walnut
and Washington Sireets.

LOCATION OF JACK BOXES—SOUTH SIDE:—SI. John and Nesquchoning Strects, Nesquehoning Street east
of Davis Sireet, Coal and Rerwick Streets, Berwick Street between McKeen Sireet and Falvey’s Crossing, Glendon Avenue and
Packer Sirect, Canal Sireet Switeh, St, John and Canal Streets, first pole west of Beef House on Canal Streel,

STOPPING POINTS.
Via Northampton, Seventcenth, Butler and Walnut Strecte

Centre Bquare Tenth Street 162 Northe mptonStrest  Fourteenth Street Elghth Btreet
b-  Pench Street

Bonk treet Werren ntreet Sevonioeath and Nort Sevents Bireot
Fourin street Eleventh Btreet m ptot St Irteenth Stroot Court Houre
Lawail' atrisaing ider Street rerry Btr berry Btreot Ferry Street (North side}
FIth Streot [Sundsy  Twellth Streot Falrvlew Avenus welfth Strest Ine Streot
Morning on} Cherry Street Lehlgh Street Elder Street ‘Walnut 80d Northamp
Sixtn Street Thirtéenth Street Wa.hinglon Streat Eteveath street ton Ntreeta
Unlon Birect Fesch Btreot Soventeenth and Butler Noutb Warioo Strect Flttn Btroot
YLocuat treot Fourtcenth Street rocts Tenth Stre ANS Coosaing
Gity tusrd Armery Raspberry streot Bixteenth Street Butler und Walnut Ste.  Foarth Strect
Beventh atreet Fifteonth Screet Ens Ninth and Welnut Sta, Strest

Bank Streei
Walnutand Washington  Centre Square
Streets (slgnal box}

aston
Pifreenth strest
pberry Street

Elehth Street

Palmer Township
Ninth Styect

Slxteenth Btreet

Vis Walnut, i S and N pton Streets.
Walnut and Washington Raspberry Streot Blxtecnth Strect Ninth Street

Centro 8qusre Stre Fifieeoth 8treet Enat, Elghth Strest
Bank 8tr. {8tnal box] Pulmer Townshlp  Fifzeenth Bireet Bovonth Strest
Fourth Streel Nin b Street Sixteenth Btreet Raspberry Btreot City Guard Armory
Lawall's Crostng Tenth streot Car Barn i Fourteenth strect Locuet Stroet
Finb Strret {Sunday Warreo Street ‘Waahington and Seven- Pench Street nloo Street

Morning only] Eleventh Strect trouth Streots ThIrto nth Ntreet Bizth Burcot
Sixthand Walaut Sts.  Elaer Stroat Lehigh Btreet, herry Bireot e Nireot
Pino Street Twelfth treet Fairylow Streot Twelfih Streot Lawsll's Crossing
Forry Strect [Northside] Cherry Streot erry Streot Elder Strest Fourth Btroot
Court House Thirteenth Street Beventeenth and North- Elevonth Stroet Buak Btroet
Seventn Srest Pench Street ampton Streots /arren Streot Centre Bqusre
Elghth Rtreot Fuurtoenth Street 1626 Northampton Street Tonth Street

SOUTH SIDE—Via South Third, Smith, St. John, Neaquehoning, Davie, Berwick Sirects, Olendon Avenue,
Mauch Chunk Street, Valley Avenue and Canal Street.

Enaton Msdlaon and 8t Jobn Mo 441 Berwlck Stroot  Turner's Remidence Huzhes' Hotel
Centre Bquare Sireets Coal Street Msueh Chuuk and Igon  Huntington Strest
FPino Btrest 8t Juseph Streot Feynolds Streot Btresta g . V. R, R. Dopot
Forry Mtreet 8t Jonn n) d Neaquehon- CcntreNireet Mauch Chunk and Val-  Malarkey's Hotel (Change
o e Cadi OMes ng Streots Yaiiey Avenue ley Avenuo for Doylostown]
Lohih bereet Hose Houso run Strest Zxne Alloy
aahloghon Strest Nenguehoning and Davls Mokoen Btroot Valley Avo.nod Canal 8t. Ens
8onth 8id Streets Falvey's Crosslng Centre Strest ‘Waasbington Street
x J Wllkee B8 rre Rtrest scker Btron ReynotdaStreot Lehigh Stroot
Malarkey's Hotal \Frankiin Streot. riwlok and Glendon Av Conl Stroat ‘oung's Coal Offiee
[Chango for Doy les- Elvh .Ed H?r:lé':‘ ST. acker ; mé i Fell smt Forry t
wn V0. 240 Berwick Stroot  Busponslon Sridge wvia Sireet PineStreot
L V. R l\- Depot Bultz Avonue Nesquehoaing Street B . Jubu btraat ra Ba.

Contra Bquare
CALL STOPPING POINTS.

BACK OF CONDUCTOR’S DAILY REPORT, SHOWING
INSTRUCTIONS FOR BELT LINE OPERATION

cluding fare collection, registration, transfer points, loca-
tion of telephones, speed rules for certain parts of the line
and the like. A full list of stopping points is also given.
The sheets for the interurban divisions include rules for
handling block target signals. The thoroughness of these
instructions will be noted by reading the following state-
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ment, abstracted from the form used on the Easton & South
Bethlehem division:

BLOCK TARGET SIGNALS.—West-bound cars use whire target signal
(lights). East-bound cars use green target signal (lights). The boxes
which contain the switches controlling the west-bound target signal
(lights) are painted red, and those controlling the east-bound target signal
(lights) are painted green. The box containing switch for target signal
(lights) in next block is marked THROW ON, and the one containing
the switch which releases the target signal (lights) in block directly in
the rear is marked THROW OFF. The motorman must pay particular
attention to Pilot signal (lights) in his block and should opposing Pilot
signal (light) appear against him he must come to a stop and send his
conductor ahead to flag approaching car. The car nearest the switch
will swing trolley and go back. The motorman must not throw off target
signal (light) that is against him under any circumstances. Should you
come to a switch and the target signal (light) remains against you three
(3) minutes call up dispatcher for orders. The following will be observed
in using reverse target signal (lights): When you find your target signal
(lights) do not burn, you will throw target signal (lights) of opposite
color and proceed to next switch. Upon arriving at switch, be careful to
release target signal (lights) befcre proceeding, always bearing in mind
when you use target signal (lights) of opposite color that they are operated
directly opposite, that is you use the switch marked “THROW OFF” to
light the target signals and the switch marked “THROW ON” to release
them. Upon arriving at passing point and target signal (lights) are not
burning, call up dispatcher for orders, always bearing in mind that safery
is of greater importance than making time.

The company has also devised a new transfer enevlope
(234 ins. x 5% ins.), which is so arranged that the starting
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2 a8 8§ 8
B 2. Eaf =2 f 2o
i~ g g§g8%F ¢ =
: S g 5 =
BN )
i : s B ¢
i : i =
L 3 -
= C o1 ° B
2 [ Punch time at start of each trip.
Plluoms [ 1 [2]a]afs5[6]7|8]9[10]11]12
Z || wmvres| 6 [ 10| 15|20 26| 30| 35|40 as]s0]6s

TRANSFER ENVELOPE

time of each trip can be punched to the a. m. or p. m.
hour and minute, instead of being written in pencil
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Magisterial Council, but this was not obtained. In cases
of disagreement of the two councils the law refers the ques-
tion to the Minister of Internal Affairs, who decided it in-
advisable to take over the tramways, certainly at this time.
As this decision seemed to indicate a possibility of a post-
ponement of the purchase for three years, and as such a
delay was of no particular benefit to the company, the prin-
cipal stockholder, a German electrical manufacturing com-
pany, offered to sell all of the stock to the city. A new
committee was then appointed by the city, with the city
comptroller as chairman, to consider the offer, but dis-
agreed. In reporting this failure to agree to the Council
on Jan. 13 the comptroller, who belongs to the Socialist
party, stated he could see no advantage in municipal opera-
tion, as under the franchise the city was now participating
in the profits of the company without investment or risk.
Moreover, the service was as good as all reasonable de-
mands would require. It is the general opinion, therefore,
that the tramways will not be municipalized unti! 1938,
when they revert to the municipality without payment
under the franchise.

The city now receives a percentage of the gross receipts
and has a monopoly of supplying power to the company at
the rate of 4 cents per kw-hour. A uniform fare of 3 cents
with free transfers is in force.

é

THE DEVELOPMENT OF STREET RAILWAYS IN JAPAN

A recent government report issued in Japan and pub-
lished in the Zeitschrift fiir Kleinbahnen contains the in-
teresting statistics given in the accompanying tables on the
development of street railways in that country since 18gs,
when the national industrial exhibition at Kioto signalized
the opening of the first electric railway in Japan. By the
end of 1905 there were eighteen companies representing a

TABLE II

Thus the transfer envelope itself is an adaptation of the . X - .
. .. .. . Income in Yen Expenses in Yen Dividends
time-limit principle of the transfer slip. .
Z \'E‘,af 5 [ R - SL‘ITDIUS
° From Other For Miscel- | in Yen Per
DECISION AGAINST IMMEDIATE MUNICIPAL OWNER‘ Operation |Sources| Operation |laneous Yen Cent
1896 535,550 15.032 261,711 7.42; 28%.4;5 339.410 21.03
. 1901 | 1,769,644 [102.39 939,846 | 23,2 908,956 83,922 |14.2
The franchise of the Copenhagen Tramways Company 1902 | 1,861,686 [139.994| 980701 | 59,419| 952,560| 782.592 | 9.81
3 1003 | 1,872,893 [127,044| 1,116,806 | 90,517| 792.614| 713,866 | 4.36
was granted about ten years ago, when the company 1904 | 2,722,241 |215.959| 1,439,710 215,583 1.332.285 1,071,382 ;.98
i i i isi 1905 | 4,501,302 |269.834| 2,534,602 |316.695/1.910.839| 1,629,656 .22
equipped its system electrically. One of the provisions of 1385 | #301.302 | 288834 2 38000 1340003 | 2.500.63¢| 2370179 | 4.5
the franchise is that the city can take over the tramways — L i)
TABLE L
Length in Km of
|
Year Cos. | Authorized Capital| Paid in Capital | Reserve Fund Operating Lines s umziegnconstruc- Cars Passengers
Yen Yen Yen o
—
Distance Track Distance Track
1896 3 1,385,000 1,135,000 36,198 25.59 34.07 3.72 5.64 177 23,890.489
1901 9 10.350,000 5,506,604 196,549 48.34 65.35 2.64 4.48 428 44,504,783
1902 11 15,125,000 7,974,165 247,968 54.14 72.54 1.39 7.31 465 46,476,601
1903 14 21,109,140 14,551,413 301,823 70.50 98.63 61.03 116.49 525 45.721,810
1904 17 36,284,673 21,486.627 451,288 93.51 140.52 110.24 191.63 862 81,839,864
1905 20 38,264,673 | 26,583,423 655,305 147.71 230.42 66.56 115.40 1157 127,289,013
1906 19 46,010,673 39,179,618 794,777 173.51 263.62 99.56 142.55 1253 161,161,404

at their then value in August, 1908, or at the end of any
three years thereafter, provided the company is given one
year’s notice. At last summer’s election the Liberal and
Socialist parties ohtained a majority in the Council and
voted to exercise this option. A decision of this kind, to
be binding on the city, must receive the approval of the

total capital of 37.9%0,000 yen (yen =$.50), which operated
130 miles and had 82 miles under construction. Most of
these companies have not made much money, but the fact
that the Tokio system is earning an annual dividend of 10
per cent indicates Japan to be favorable to street railway
enterprises.
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THE INTERSTATE CLASSIFICATION OF ACCOUNTS

The Interstate Commerce Commission has just issued
from its division of statistics and accounts Circular No. 20.
This circular is addressed to the accounting officers of
electric lines and announces that the commission expects
to prescribe methods of accounting for steam railways,
electric railways, express companies, sleeping car com-
panies, carriers by water and pipe lines, and considers it
essential that the same fundamental accounting principles
should be applied to all of these agencies. It then explains
the importance of this circular to roads not directly under
the jurisdiction of the commission. There are at present
thirty States whose laws give to State railway commis-
sions or other legally constituted bodies jurisdiction over
such electric railways. The Interstate Commerce Commis-
sion has been in correspondence with these bodies and an-
nounces that the circular is issued with the approval of
the representatives of the different States. The circular
follows: '

INTERSTATE COMMERCE COMMISSION.
DivisioN oF STATISTICS AND ACCOUNTS.
WASHINGTON.

° JANUARY 10, 1908.
To Accounting Officers of Electric Lines:

Acting under the authority conferred by the twentieth section
of the act to regulate commerce, as amended June 29, 1906, the
Interstate Commerce Commission has undertaken to prescribe
a standard system of accounts for all transportation agencies.
This system of accounting, when completed, will include a pre-
scribed method of accounting for steam railways, electric rail-
ways, express companies, sleeping-car companies, carriers by
water (as described in the act), and pipe lines. In view of the
nature of this task, and of the public interest involved, the
commission regards it as essential that the same fundamental
accounting principles should be applied to all the above agencies
of transportation, and that the classifications of revenues and
expenses should be the same, so far, at least, as the general
accounts are concerned.

This being the first circular addressed to the representatives
of the electric railways, a word of explanation may not be out
of place. In the first instance it should be distinctly understood
that the Interstate Commerce Commission represents the inter-
ests of the states, as well as its own interests, in this effort to
develop a uniform system of accounts for electric lines. There
are at the present time 30 states whose laws give to state rail-
way commissions, or other legally constituted bodies, jurisdic-
tion over electric railways, and this circular is issued after cor-
respondence with, and approval of, the representatives of the
state governments. This being recognized, it is evident that this
is the only practicable means of attaining the results regarded
as essential by both federal and state governments.

This circular, addressed to the accounting officers of electric
railways, conforms to the method of procedure followed in
the casg of all other carriers for which it is proposed to pre-
scribe a standard system of accounts. It is recognized that the
co-operation of practical accountants is essential for arriving
at the best results, and, as a means of obtaining this co-opera-
tion, circulars have been issued asking specific questions, or, as
in the case of this circular, tentative classifications have been
submitted, accompanied by a request for criticisms and sugges-
tions. In no other way is it possible to bring the knowledge
and experience of practical accountants to bear upon the prob-
lem in hand.

You are, therefore, requested to consider the tentative classi-
fications herewith submitted, to put this office in possession of
any criticisms upon its present form, and to submit any sug-
gestions which in your opinion will bring the classifications into
a more satisfactory form.

The tentative classification of operating expenses submitted
with this circular is drawn on a plan which indicates four dif-
ferent classes of accounts, viz.:

First. General accounts, indicated by a prefix of Roman
numerals.

i Second. Subgeneral accounts, indicated by a prefix of capital
etters.
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Third. Primary accounts, indicated by a prefix of Arabic
numerals.

Fourth. Subprimary accounts, which are optional with car-
riers, and are to be indicated by small letters.

The general accounts are for use in grouping the items into
a condensed form of report, it being understood that, in all
statements, Group I and Group II under General Account IV
“Transportation expenses” shall be shown as separate items,

The subgeneral accounts are provided for the use of small
electric lines whose operations are not of such magnitude as
to warrant greater detail in acocunting; such companies are to
be designated as those having a gross annual revenue of less
than $50,000.

The primary accounts are provided for use of the larger lines,
including all those having a gross annual revenue of $50,000
or over.

Provision is made for subprimary accounts in case a further
subdivision of the primary accounts is desired by the indi-
vidual carriers or by the state commissions; but the Inter-
state Commerce Commission refrains at this time from pre-
scribing any further subdivisions of the accounts than is indi-
cated by the primary accounts.

The following analysis shows the accounts to be kept by the
smaller lines. The reports required of them will call for an ac-
curate statement of expenses assignable to the subgeneral ac-
counts as indicated by capital letters:

I. MAINTENANCE OF WAY AND STRUCTURES.
A. Maintenance of Way.
B. Maintenance of Electric Line.
C. Maintenance of Buildings and Structures.
D. Maintenance of Service Equipment.
E. Availability Maintenance Expenses.
F. Adjustinent Accounts—Maintenance of Way.
II. MAINTENANCE OF EQUIPMENT.
G. Maintenance of Revenue Equipment.
H. Maintenance of Electric Equipment of Revenue
Equipment.
1. Depreciation Estimate—Revenue Equipment.
J. Maintenance of Power Apparatus.

K. Miscellaneous Maintenance of Equipment Ex-
penses.

L. Adjustment Accounts—Maintenance of Equip-
wment.

II1. TraFFic EXPENSES.
M. Traffic Expenses.
IV. TRANSPORTATION EXPENSES.
GROUP L—POWER.
N. Power Manufactured.
O. Power Purchased.
P. Adjustment Accounts—Power.
GROUP II.—OPERATION OF CARS.
Q. Wages of Car Operators.
R. Other Car Operating Expenses.
S. Injuries and Damages.
T. Adjustinent Accounts—Transportation.
V. GENERAL EXPENSES.
U. General Expenses.
V. Adjustment Accounts—General Expenscs.

The Operating Expense Accounts proposed for the larger
lines are stated in the tentative classification found on following
pages of this circular, and by comparing the above list of
subgeneral accounts with the primary accounts of the classi-
fication, the relation of the rules of accounting for the large
and the small lines becomes evident. The General Accounts
are the same for both, but there are 116 primary accounts pro-
vided for large lines as against 22 subgeneral accounts for
small lines.

Moreover, the small lines are to follow the text descriptive
of the primary accounts provided for the large line, which can
easily be done, for the reason that each srhgeneral account
is, in fact, a grouping of primary accounts. The subgeneral ac-
count “A,” for example, covers all the primary accounts from
1 to 15 in the Classification of Operating Expenses provided
for large lines.

The depreciation accounts provided in this classification have
been stated as follows:

First. Depreciation accounts for application to equipment.
Second. Depreciation accounts for application to main-
tenance of way and structures.

Depreciation accounts for maintenance of way and structures
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have not as yet been prescribed for steam carriers, and their
appearance in this classification does not mean that it has been
finally decided to require them of electric carriers. Provision
has been made for them in the tentative classification herewith
submitted in order that those carriers that desire to charge de-
preciation on other property than equipment may exercise that
liberty in proper form; also that any state commission desiring
to prescribe depreciation charges for all classes of property
may do so in proper form and in strict harmony with the gen-
eral system of accounts prescribed for all agencies of trans-
portation.
JOINT FACILITIES.

Particular attention is called to the Joint Facilities Accounts
(see accounts Nos. 45, 46, 66, 67, 104, 105, 115, and 116), which
are provided in order:

1. To state the operating expenses of each carrier under
its own primary accounts without reference to any service
rendered by it to another carrier or to any service rendered
by another carrier to it; or, in other words, to permit that
the participation of any carrier in the operations of an-
other carrier may, by means of the Joint Facility Accounts,
be so shown that a combined statement of the operating
expenses of all carriers would represent neither more nor
less than their true expenses of operation.

2. To exclude from revenues the amounts paid by one
company to another for service furnished which do not
properly represent revenue derived from the public.

3. To exclude from operating expenses such amounts paid
as represent the use of capital. To illustrate, a pure rent
for a track which is maintained and operated at the ex-
pense of the lessee represents a payment for the use of the
capital invested in the property, and is not affected in any
manner by the various acts of operation, and is a proper
charge directly against the income account of the lessee
company ; conversely, it is a direct credit to the income ac-
count of the lessor company, as it is not connected with the
operations of that company.

A payment for use of tracks and power (including rent, cost
of power, and other operating expense), is subject to analysis
which should result in determining what portion is assignable
to each of the following classes:

1. Use of capital (or rent).

2. Maintenance expenses.

3. Transportation expenses.

4. Administrative expenses (if any).

The determining of these elements will enable both a lessor
and a lessee company to handle the subject properly, the lessor
company crediting and the lessee company debiting its accounts
as follows:

T TR e 50 828 a5 0 o 58 6005 om 55 556 5000515 306 905 € Income account.
2. Maintenance expenses..........c...... Accounts 45 and 46.
3. Transportation expenses............ Accounts 104 and 105.
4. Administrative exXpenses............ Accounts 115 and 116.

By excluding from Operating Expenses the cost representing
the use of outside capital, the result is that the amount stated
as Operating Expenses represents the operating cost incident to
the employment of the capital to which it corresponds, and by
specifically separating all capital charges from operating ex-
penses the relative and proper correspondence is preserved.

This method of accounting is particularly applicable to the
needs of the commissions in determining the results of specific
capital employed, and also in assembling statistics into totals
which will represent the service to the public and remedy a
definite and long-felt deficiency in the subject which these par-
ticular accounts meet.

This circular is submitted to the electric carriers for consid-
eration and criticism, and in order that the replies received may
be as definite and concise as possible, the following specific in-
formation is requested:

1. Name of company?

2. Number of miles of line operated?

3. Number of cars operated under normal conditions?

4. Do you favor dividing electric lines into two classes, as
outlined in this circular?

5. What limit, in your opinion, should be used as a line of
demarcation indicating the distinction between a large and a
small company?

6. What was the gross revenue of your company as shown
in its last annual report?
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7. What would be the approximate aggregate charge to
operating expenses for the year ending June 30, 1908, resulting
from the application of the theory of depreciation to the equip-
ment of your company as outlined in this classification? (In
your reply, please explain in detail the method by which you
arrive at the amount stated.)

8. What is the present surplus (or deficit) from operation of
your company, and in what particular years did it accumulate?

9. Please give a list of joint facilities involved in the opera-
tion of your company? (See accounts 43, 46, 66, 67, 104, 105,
115 and 116.)

10. Do you consider the principles involved in the joint facil-
ity accounts as applicable to electric railway carriers?

11. General criticisms.

It is not intended that the answers made to this inquiry should
be confined to the specific questions enumerated; on the con-
trary, any criticisms and suggestions pointing to the improve-
ment of the classifications are invited.

Those officers who are not familiar with the “Classification
of operating expenses” and of “Expenditures for road and
equipment” as prescribed for steam carriers, and who desire a
copy will be furnished with the same on application.

Reply to this circular should be made in duplicate, one copy
to be forwarded to Mr. Elmer M. White, secretary, American
Street and Interurban Railway Accountants’ Association,
Birmingham, Ala., and the other copy to the undersigned.

It is desired that reply to this circular be made not later than
March 28, 1908. Respectfully,

Henry C. Apawms,
In charge of Statistics and Accounts.

Following this circular is a statement on the considera-
tion of depreciation, by Prof. Henry C. Adams, in charge of
statistics and accounts. On this point the following state-
ment is made:

CONSIDERATION OF DEPRECIATION.

A number of points have been raised by correspondents
relative to depreciation that call for the following general state-
ments, all of which bear upon the manner in which depreciation
accounts should be treated:

1. The question of depreciation is fundamentally a question
of values, and not a question of maintaining the original capac-
ity, or standard of operating efficiency, or of keeping full the
numbers of equipment series.

2. The depreciation rules may be worked either on the basis
of the value of individual cars and locomotives or on the basis
of the value of series of cars and locomotives. On this point
accounting officers are at liberty, until advised to the contrary, to
follow whichever method seems to them the more appropriate.

3. The basis of accumulation—that is to say, the amount to
which the percentage rate is applied—ought, in strict theory, to
be the original cost. For the current year, however, accounting
officers are at liberty to accept original cost (estimated, if not
known), record value, or purchase price. The term ‘“record
value” should not be interpreted to mean the value of the equip-
ment as it*stands in the capital account (unless that account rep-
resents the original value of the equipment on hand), but the
actual cost or value of all equipment, regardless of where
charged when purchased; and in case purchase price be accepted
as the basis of the percentage charge to depreciation, the per-
centage rate should be limited to the rate required to replace
the price paid. A second-hand car, for example, is not called
upon to provide for its replacement, when abandoned, by a new
car. As stated above, it is values and not cars with which de-
preciation charges deal.

4. The application of depreciation charges for the current
year and subsequent years must not be influenced by the practice
of years past. In case property has been appreciated by exces-
sive charges to operating expenses in years past, the values
thus placed in the property must be regarded as a permanent
undivided asset to the stockholders. On the other hand, in case
property has depreciated on account of insufficient charges to
operating expenses in years past, this fact must not be per-
mitted to influence the determination of the depreciation rate
for the current year.

g. The monthly charges to operating expenses for “deprecia-
tion” on the several classes of equipment will, of necessity,
create or require corresponding liability accounts to which such
depreciation may be credited. To that end carriers will be re-
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quired, beginning , to set up an appropriate liability de-
preciation account for each of the several classes of equipment
upon which depreciation is charged. These accounts should be
designated as follows:

(a) Electric Locomotives—Replacement.

(b) Passenger-Train Cars—Replacement.

(¢) Freight-Train Cars—Replacement.

(d) Electric Equipment of Cars—Replacement.

(e) Work Equipment—Replacement.

To these replacement accounts should be credited monthly the
amount of accrued depreciation on each class of equipment, re-
spectively. Such credits should invariably equal the gross
charges to maintenance for depreciation.

To these several replacement accounts under their appropriate
heads should be charged, at cost, all equipment purchased, built,
or otherwise acquired for the purpose of maintaining the value
of a carrier’s equipment. .

The monthly charges to operating expenses for “renewals” of
the several classes of equipment will be similarly treated.

It is not intended that these accounts should be restricted to
individual cars or locomotives, or that carriers are not at liberty
to renew or replace equipment upon which depreciation has ac-
crued prior to the retirement of such equipment. On the other
hand, the several amounts standing to the credit of those re-
placement accounts should be available to carriers for the pur-
pose of replacement of equipment to the extent of such credits;
however, all replacements in excess of such credits must be con-
sidered as Betterments or Additions, and chargel either to In-
come or Capital.

A discussion of the methods of charging per diem and
mileage payments between carriers and upon clearing ac-
counts for hire of equipment then follows. Upon these
points the circular says:

PER DIEM AND MILEAGE PAYMENTS BETWEEN CARRIERS.

It is understood that “Car mileage—balance” and “Hire of
equipment—balance” have been heretofore charged directly to
operating expenses under the general account “Conducting
Transportation.” The propriety of including such items in
operating-expense accounts has been questioned by many ac-
countants, it being claimed that the amount paid by one carrier
for the use of cars and locomotives of another carrier is in its
nature a rent and not an operating expense.

This suggestion that the per diem and mileage for cars, for
example, should be treated as a rental proposition, while in the
main correct, involves a result which from the statistical point
of view cannot be wholly approved, for the reason that, under
the regulationes for depreciation, operating expenses are
charged with the depreciation upon the total equipment of the
carrier, while as a matter of fact some or all of that equip-
ment may at somc time or other during the year be in operation
on the line of another carrier. Such a method of treating per
diem and mileage payments would burden the general account
“Maintenance of Equipment” of a lessor road with an expense
not traceable to the traffic of the lessor road. From the statis-
tical point of view, operating expenses are a measure of the
cost of transportation, and no expense should be included in
the operating accounts of one carrier that is occasioned by the
traffic of another carrier, from which it follows that the Main-
tenance of Equipment accounts of a lessor road should not be
burdened with Repairs, Renewals or Depreciation occasioned by
the use of its cars by a lessee road, for not only would this
make the account in question too high when assigned to the

traffic of an individual carrier, but it would destroy comparison.

between the Maintenance of Equipment accounts of lessor and
of lessee roads.

A complete analysis of the situation discloses the fact that the
gross rental charge is in part an operating expense and in part a
rent propcr, and the Classification herewith outlined provides
for the separation of the gross rental charge accordingly.

To that end it is held that while the operating expenses of a
carrier should include charges on account of —

(a) Repairs incident to operation,

(b) Premature retirement of equipment, and

(c) A proper depreciation on equipment,
they should also include, under an appropriate account, a proper
charge for wear and tear of another company’s equipment while
in use on the lines of the carrier company. At thc same time
the carrier’s operating expenses should receive credit through an
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appropriate account for a proper proportion of wear and tear
on its equipment while in service on the lincs of other com-
panies, and these debits and credits should be made against the
rents paid and received for the use of such equipment.

THe chief difficulty in arriving at an accurate measure of wear
and tear of equipment under the foregoing conditions arises
from the fact that available records do not readily furnish the
necessary information for an accurate division. Until a more
accurate measure of this class of repairs can be determined
from the experience of carriers, it is necessary to lay down an
arbitrary rule for that measure, and for the current year, in
the case of freight cars interchanged, 12 cents per car per day
will be charged and credited to operating expenses under “Main-
tenance of Equipment,” and the remainder of the rental charge
will be carried to the income account through an appropriate
clearing account as representing approximately the measure of
net rental paid or received.

To the end that the payments made and the revenue earned
on account of interchanged equipment may be properly taken
care of through the income account, and that operating expenses
may finally include a proper proportion of the wear and tear
on equipment owned by other carriers, companies or individuals,
and used upon the line of a particular carrier, from s
carriers will be required to open a clearing account, to be desig-
nated as .

CLEARING ACCOUNT—HIRE OF EQUIPMENT.

To this account should be charged monthly:

(1) The gross accruals for the use of equipment of all
classes belonging to another carrier or company on a
basis of Per Diem, Mileage, or Rental.

To it should be credited monthly:

(2) The gross accruals for the use of a carrier’s equipment
while on the lines of other carriers, companies, or
individuals (‘“car service” excepted), either on a
basis of Per Diem, Mileage, or Rental.

To it should also be charged monthly:

(3a) An amount equal to 12 cents per car per day for the
number of car-days a carrier’s freight-train cars are
on the lines of other carriers or in use by other com-
panies or individuals.

(3b) An amount equal to the portion of the depreciation and
repairs charges accruing against the carrier upon its
equipment other than freight-train cars while on the
lines of other carriers or in use by other companies
or individuals.

Note.—These two debits should invariably equal the monthly credit
to “Maintenance of Equipment” under the primary account “Equip-
ment Loaned—Cr.”

To it should also be credited monthly:

(4a) An amount equal to 12 cents per car per day for the
number of car-days freight-train cars of other car-
riers, companies, or individuals are on the line of the
carrier company.

(4b) An amount equal to the portion of the depreciation and
repairs charges accruing against other carriers, com-
panies, or individuals upon their equipment other than
freight-train cars while on the line of the carrier.

Nore A.—These two credits should invariably equal the monthly
debit to ‘“Maintenance of Equipment” under the primary account
“Equipment Borrowed—Dr.” . .

Note B.—The amounts mentioned in paragraphs (3h) and (4b)
should be determined; with regard to any particular equipment, by
agreement between the owner and the user, In most cases the basis
of apportionment will be either equipment-miles or equipment-days,
and either may be used according to the best judgment of the carriers
concerned. Should, however, the conditions under which equipment
is used by two or more carriers make such a basis of apportionment
untenable, carriers are at liberty to adopt whatever hasis _may be

deemed proper, but for each case or class of cases carriers will be re-

quired to file with the Division of Statistics and Accounts a statement

of the conditions under which this class of equipment, other than
freight-train cars, is used, and the basis of apportionment agreed upon.

This account should be balanced at the close of each fiscal
year, or periodically, at the option of the carrier, and the bal-
ance thereof carried as a debit or a credit, as the case may be,
to Income Account as “Hire of Equipment.”

Attention is called to the fact that by means of the adjust-
ment of per diem and mileage payments between carriers here-
with proposed, operating expenses are made to serve the double
purpose of disclosing the true measure of the cost of traffic, not-
withstanding the fact that one road owns more and another road
owns fewer cars than it operates, and, furthcr, of disclosing the
full cost of maintaining equipment, whether such equipment is
used by its owner or by another carrier.
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To the end that uniformity of operating accounts may be
maintained from year to year, carriers will be required to sub-
mit all questions of doubtful interpretation to this office for
consideration and decision. Hewnry C. Abawms,

In charge of Statistics and Accounts.

The list of general and primary accounts in the tentative
classification of operating expenses contained in the circu-
lar follows. As will be seen, the schedule corresponds very
closely to the original classification proposed by the com-
mission, which was published as Exhibit B, on page 1178
of the STREeT RaiLway JournaL for Dec. 21, 1907. The
principal changes consist of slight variations in titles of
the accounts, such as the addition of the word “lines”
after “telegraph and telephone” in account No. 14; the
substitution of “underground conductor rails” for “con-
ductor rails” in account No. 23; the substitution of the ex-
pression “power generating plant buildings” instead of
“power plants” in account No. 26; the addition of the word
“buildings” to the title of account No. 27; the addition of
the word ‘“sand” to the account “removal of snow and
ice,” and the addition of the word “repairs” to all of the
accounts under “maintenance of revenue equipment” and
“maintenance of electric equipment of revenue cquipment.”
Slight changes have also been made in the order of the
accounts between Nos. 34 and 46 inclusive, 6o and 69 in-
clusive, and 79 to go inclusive. Numbers have also been
omitted from the accounts of depreciation estimates for
“roadway,” “electric line,” “buildings and structures” and
“maintenance of shop and power apparatus.” The revised
tentative classification of operating expenses contained in
the circular is then as follows:

TENTATIVE CLASSIFICATION OF OPERATING
PENSES OF ELECTRIC RAILWAYS.

GENERAL ACCOUNTS.

EX-

Account.
I. MAINTENANCE OF WAY AND STRUCTURES.
II. MAINTENANCE OF EQUIPMENT.
ITI. TrarFFic EXPENSES.
IV. TRANSPORTATION EXPENSES.
V. GENERAL EXPENSES.

PrRIMARY ACCOUNTS.
L—MAINTENANCE OF WAY AND STRUCTURES.
A. Maintenance of Way.
1. Ballast.
. Ties.
Rails.
Rail Fastenings.
Frogs, Switches, and Special Work.
Underground Construction.
Paving.
. Roadway and Track.
9. Tunnels.
10. Bridges, Trestles, and Culverts.
11. Over and Under Grade Crossings.
12. Grade Crossings, Fences, Cattle Guards, and Signs.
13. Signals and Interlocking Plants.
14. Telegraph and Telephone Lines.
15. Other Maintenance of Way Expenses.
Depreciation Estimate “Roadway.”
B. Maintenance of Electric Line.
Transmission Lines—
17. High-Tension Transmission Lines.
Distribution System—
18, Overhead Feeders.
19. Underground Feeders.
20. Track Bonding.
Conductors—
21. Qverhead Trolley Lines.
22, Thisd-Rail Conductors.
23. Underground Conductor Rails.
24. Miscellaneous Electric Line Expenses.
Depreciation Estimate “Electric Line.”

PN Db b

STREET RAILWAY JOURNAL.

[VoL. XXXI. No. 10.
C. Maintenance of Buildings and Structures.

26. Power Generating Plant Building. ’

27. Power Substation Buildings.

28. General Offices.

29. Carhouses and Shops.

30. Stations, Waiting Rooms and Other Buildings.

31. Docks and Wharves.

32. Miscellaneous Buildings and Structures Expenses.

Depreciation Estimate “Buildings and Structures.”

D. Maintenance of Service Equipment.

34. Snow Equipment,

35. Work Cars.

36. Electric Locomotives (Utility).

37. Miscellaneous Service Equipment.

38. Depreciation Estimate “Service Equipment.”
E. Awvailability Maintenance Expenses.

39. Care of Track.

40. Removal of Snow, Sand and Ice.

41. Cleaning, Sprinkling, and Oiling Roadbed.

42. Injuries to Persons.

43. Other Miscellaneous Maintenance Expenses.
F. Adjustinent Accounts—Maintenance of Way.

44. Other than Railway Operation—Cr.

45. Maintaining Joint Tracks, Yards, and Other Facili-

ties—Dr.
46. Maintaining Joint Tracks,. Yards and Other Facili-
ties—Cr.

II.—MAINTENANCE OF EQUIPMENT:

G. Maintenance of Revenue Equipment.
47. Passenger Cars—Repairs.
48. Combination Cars—Repairs.
49. Express Cars—Repairs.
so. Mail Cars—Repairs.
51. Freight Cars—Repairs.
52. Locomotives—Repairs.
H. Maintenance of Electric Equipment of Revenue Equipment.
53. Electric Equipment of Passenger Cars—Repairs.
54 Electric Equipment of Combination Cars—Repairs.
55. Electric Equipment of Express Cars—Repairs.
56. Electric Equipment of Mail Cars—Repairs.
57. Electric Equipment of Freight Cars—Repairs.
58 Electric Equipment of Locomotives—Repairs.
I. Depreciation Estimate—Revenue Equipment.
59. Depreciation Estimate “Revenue Equipment.”
J. Maintenance of Power Apparatus.
60. Power Generating Plant Equipment.
61. Power Substation Equipment.
K. Miscellaneous Maintenace of Equipment Expenses.
62. Shop Machinery and Tools.
63. Other Equipment Expenditures. s
Depreciation Estimate “Maintenance of Shop and Power
Apparatus.”
L. Adjustment Accounts—Maintenance of Equipment.
65. Other than Railway Operations—Cr.
66. Maintaining Joint Equipment—Dr.
67. Maintaining Joint Equipment—Cr.
68. Equipment Borrowed—Dr.
69. Equipment Loaned—Cr.
IIT.—TRAFFIC EXPENSES,
M., Traffic Expenses.
70. Soliciting and Administering.
71. Advertising and Attractions.
72. Traffic Supplies and Expenses.
IV.—TRANSPORTATION EXPENSES.
GROUP I.—POWER,

N. Power Manufactured.
73. Wages of Power Generating Plant Employees.
74. Fuel for Power Generating Plants.
75. Water for Power Generaiing Plants.
76. Lubricants for Power Generating Plants.
77. Other Supplies and Expenses of Power
Plants.
78. Operating Substations.
O. Power Purchased.
79. Purchased Power.
P. Adjustment Accounts—Power.
80. Power Transferred—Cr.
81. Other than Railway Operations—Cr.
Q. Wages of Car Operators.
82. Passenger Motormen.

Generating
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83. Passenger Conductors.
84. Passenger Trainmen.
85. Freight, Express, and Other Motormen.
86. Freight, Express, and Other Conductors.
87. Freight, Express, and Other Trainmen,
R. Other Car Operating Expenses.
88. Superintendence.
89. Interlocking, Block, and Other Signals—Operation.
go. Telegraph and Telephone—Operation.
91. Stationery and Printing.
92. Clearing Wrecks.
93. Station Employees.
94. Station Supplies and Expenses.
95. Car Supplies and Expenses.
g6. Carhouse Employees.
97. Carhouse Expenses.
98. Express Service.
99. Other Transportation Expenses.
100. Insurance.
S. Injuries and Damages.
101. Loss and Damage.
102. Damage to Property.
103. Injuries to Persons.
T. Adjustinent Accounts—Transportation.
104. Operating Joint Tracks, Yards, and Other Facili-

ties—Dr.
105. Operating Joint Tracks, Yards, and Other Facili-
ties—Cr.
V.—GENERAL EXPENSES.
U. General Expenses.
106. Salaries and Expenses of General Officers.
107. Salaries and Expenses of Clerks and Attendants.
108. General Office Supplies and Expenses.
109. Law Expenses.
110. Insurance.
111. Relief Department Expenses.
112. Pensions.
113. Stationery and Printing.
114. Other Expenses.
V. Adjustinent Accounts—General Expenses.
115. General Administration Joint Tracks, Yards. and
Other Facilities—Dr.
116. General Administration Joint Tracks, Yards and

Other Facilities—Cr.
Clearing Accounts.
Shop Expenses.
Store Expenses.
Stable Expenses.
Work Equipment—Operation.
Insurance.
Injuries to Persons.

Following the titles of the primary accounts, as given
above, the circular contains 52 pages of definitions of the
116 primary accounts and sub-primary accounts, “the latter
being optional with carriers.” A discussion follows de-
fining the ‘““Clearing Accounts,” of which there are six
unnumbered accounts, viz., shop expenses, store expenses,
stable expenses, work equipment-operation, insurance, in-
juries to persons. These clearing accounts, it is explained,
are intended to assist the distribution of certain costs which
cannot be directly charged to any particular account until
they can be distributed among the various accounts affected.
Thus, the “Clearing Account—Shop Expense” would include
heating and lighting the shops, water, watchmen, pay of
employees while attending fires and fire drills, etc. The
“Clearing Account—Store Expense” should be charged
with the cost of purchasing, handling, storing material in
and distributing it from the company’s store houses; the
“Stable Expense” with the cost of the horses, afterward to
be apportioned to the several accounts on the basis of the
service rendered by the horses, etc.

Following the classification of operating expenses the
circular gives a tentative classification of expenditures for
road and equipment, consisting of 62 accounts with defini-
tions.
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SUPPLEMENT

A supplementary notice was sent out March 3 by the
Interstate Commerce Commission as follows:

This noticc is to supply a statement that should have been
contained in Accounting Series, Circular No. 20, so far as it
refers to the Tentative Classification of Operating Expenses.
That classification makes provision, among its primary accounts,
for depreciation accounts, but it should be understood that,
according to an agreement entered into at a general meeting
of the representatives of the electric lines and the Federal and
State Railway Commissions, held in Washington, Dec. 18, 1907,
the question of depreciation need not be discussed in the replies
submitted to Accounting Series, Circular No. 20, for the reason
that a special committee of the representatives of the electric
lines has been appointed for that purpose.

STATISTICS OF 0PE§ATING IN ST. LOUIS

According to the United Railways of St. Louis, the aver-
age fare on all lines in that city last year was 3.38 cents
as compared to 3.40 cents for 1906. During the year
313,945,149 passengers were carried, of whom 91,797,561, or
29.24 per cent rode on transfers. The cars traveled 38,-
447,977 miles, with an average of 8.17 passengers on each
run. In 1907 22,422,363 more passengers were trans-
ported than in 190o6. The revenue from fares was
$10,659,037, an increase of 5.36 per cent. On the Taylor
line the average fare was considerably below 3 cents, being
2.3 cents. On the Marcus line the average fare was still
lower, being 2.2 cents a ride. On the Hamilton and
Vandeventer, the Tiffany, the Grand, the Union and the
Sarah, the average fare was about 2.75 cents. The
following statistics have been made public of the per-
centage of transfer passengers carried on each line as an
indication of the average fare in all parts of town:
Hamilton, 46.29 per cent of transfers to passengers trans-
ported; Page, 23.01 per cent; Taylor, 54.11; Vandeventer,
45.38; Chouteau, 27.24; Compton, 29.77; Park, 29.07:
Tiffany, 46.19; Clayton, 11.72; Delmar-Clayton, 15.75:
Midland, 12.59; Cherokee, 28.35; Tower Grove, 24.95;
Grand, 47.05; Cass, 2532; Easton, 27.50; Lee, 23.12;
Marcus, ¢g6.01; Spring, 22.27; Bellefontaine, 25.65;
Eighteenth, 40.99; Jefferson, 43.15; Laclede, 31.02; Market,
32.03; Olive, 26; Broadway, 20.62; IFourth, 30.55; Seventh.
24.15; Manchester, 23.42; Hodiamont, 18.29; Union, 45.35;
Sarah, 45.42, and Suburban county lines, 15.37.

The heaviest traffic was on the Jefferson line. Grand
Avenue was second, and Laclede third. The largest num-
ber of passengers was carried on the Olive, with the Broad-
way second, and the Page third. The density of traffic is
figured on the mileagc basis, and the following is the num-
ber carried per mile on each line: Hamilton, 4.66 passengers
per mile; Page, 8.02: Taylor, 9.89; Vandeventer, 9.88;
Chouteau, 4.42; Compton, 9.32; Park, 10.39; Tiffany, 7.25;
Clayton, 1.78; Delmar-Clayton, 4.65; Midland, 4.33; Chero-
kee, 6.95; Tower Grove, 6.09; Grand, 12.59; Cass, 8.44;
Easton, 9.83; Lece, 7.63; Marcus, 5.17; Spring, 5.64;
Bellefontaine, 6.82; Eighteenth, 9.84; Jefferson, 14; Lac-
lede, 11.99;: Market, 8.14; Olive, 9.58; Broadway, 7.76:
Fourth, 9.61; Seventh, 5.26; Manchester, 6.35; Hodiamont,
7.38; Union, 4.63; Sarah, 8.48; and Suburban county lines,

3.19.

NEW YORK STAT’E CONVENTION.

It has been decided to hold the next convention of the
Street Railway Association of the State of New York at
Niagara Falls on Junc 23-24. The headquarters will be at
the Clifton Hotel.
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REPORT ON THE ELEVATED LOOP PROBLEM IN CHICAGO

The following is the text of a brief report made on Feb.
20 to M. B. Starring, president of the Northwestern Ele-
vated Railroad Company of Chicago, by Ford, Bacon &
Davis, of New York, on increasing the capacity of the
Union Loop:

DEAR SIr:

We are just completing the investigation commenced last
June at your request covering the subject of improvement of
your downtown terminal facilities, especially concerning the
enlargement of capacity of the Union Loop. We present here-
with our recommendations for the principal and immediate
means of such improvement.

THROUGH ROUTEING.

Based on a detailed examination of the present operating con-
ditions of Loop tracks, crossings, stations and car equipment,
and after a careful study of the destination and number of pas-
sengers carried at times of maximum travel, we believe that a
plan of through routeing can be adopted even under diversified
ownership, which will be more convenient for the traveling pub-
lic than the present operation around the Loop and will increase
largely the number of cars that can be operated through this
terminal district during the rush hours. It would, however,
probably not be possible to obtain the full benefit to the public
under diversified ownership which could be obtained were the
roads under one management.

This plan contemplates through routeing only between the
Northwestern and South Side companies, inasmuch as we be-
lieve it would be impracticable in addition to through route
from north and south sides to the west side, and furthermore,
from the standpoint of the public, through travel in the latter
direction can be accommodated by means of transfers. We
would recommend, however, that the operation of the west side
lines can be made more satisfactory to the public by the opera-
tion of Loop trains of the Humboldt Park and Logan Square
hiranches of the Metropolitan to the Loop over Lake Street by
means of a connection between the Metropolitan and Lake
Street structures near Paulina and Lake Streets. This would
shorten the time of travel between these branches and points on
the Loop and would also enable the Metropolitan to operate
into the Loop more trains than at present. It is questionable,
however, whether it would be possible to accomplish the route-
ing of the Humboldt Park and Logan Square trains to the Loop
over the Lake Street tracks without unified ownership of the
roads involved.

The plan for through routeing between the north and south
sides contemplates the operation of such through routed trains
in both directions on both sides of the Loop, supplemented, for
the benefit of the west side by an exchange of transfers with-
out the payment of additional fare, between cars coming from
the west side and these through routed trains. This alternation
of through routed trains on both sides of the Loop would en-
able passengers to board or leave a train at any station on the
Loop and go direct to their destination by traveling on one or
two sides of the Loop without traveling around the third and
fourth sides as is now necessary either in going or returning.

This plan of routeing in conjunction with the lengthening of
platforms, rearrangement of station stops, and tk: cperation of
six-car trains upon all roads, which we have heretofore recom-
mended to you, will enable the operation at the peak of the
rush hour of trains at the rate of 1164 cars per hour, as com-
pared with the recent rush hour operation a the rate of 588
cars per hour upon which our calculations were based, which
practically doubles the present operation on thz Loop. We see
no reason why seven and eight car trains should not be op-
erated ultimately.

The rate of 588 cars per hour is a fair average of present
maximum car service on the Loop, although at times we have
observed a somewhat higher rate.

AUXILIARY TERMINALS.

In addition to the increase of terminal capacity above out-
lined, the Northwestern Elevated Railroad Company should
build an auxiliary stub terminal as contemplated, at North
Water Street, which would provide stub terminal facilities
which are now used by the other three elevated companies. This
stub terminal will give an immediate relief from the present rush
hour congestion and can later, if deemed desirable, be supple-
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mented by an additional stub terminal crossing the river at
Dearborn Street, which latter would be a reserve against acci-
dent to the present Wells Street bridge and provide transporta-
tion facilities for passengers when the city shall proceed to re-
move the center pier of the Wells Street bridge.

Tlie use of these stub terminals will provide sufficient terminal
capacity for the passenger traffic of your company until such
time as a subway can be constructed from the north to south
side in which the city shall provide space for your trains. We
believe that by the time such subway is constructed the elevated
traffic will have incrcased sufficiently to warrant the use both
of the present loop, the stub terminals and the subway. We
have taken into consideration in our recommendations in this
particular the history of electric railway transportation systems
not only in Chicago, but also in New York and other large
cities, where it has bcen found impossible to construct such
terminal facilities fast enough to keep up with the increase in
passenger traffic.

We are prepared to present the details from which the above
conclusions have been derived to support our opinions as stated
above. (Signed) Forp, Bacon & Davis.

VS
A 4

ADVERTISING ON TRANSFERS IN BALTIMORE

A short account was published in the STREET RAILWAY
JournaL of Jan. 18, of the notice printed by the United
Railways & Electric Company of Baltimore on the back of
its transfers, calling attention to methods of preventing
tuberculosis. For some time past the company has used
the backs of its transfers to call the attention of the public
to matters of public concern or to advertise the company
in different ways. Outside advertising is not accepted, but
other notices which have been used are given below. They
are printed in display type which is not reproduced:

Avoid accident. When leaving car grasp front handle with
left hand and face forward.

There are 15 electric lines which go through suburbs and
country; that nieans 135 different ways of spending a cool
evening. The trolley makes you feel well, eat well and sleep
well; try one.

Shop in the morning; salesmen have more time. A timely
suggestion, as this is a great month for shopping. Don’t put it
off until the last minute. Shopping can be made pleasant if
done at the proper time. Our cars run everywhere. You avoid
the rush. Save time and temper.

Just to remind you how you and your friends can spend a
delightful winter’s evening on the trolley in a special car pro-
vided for your exclusive use. Don’t worry about where to go—
many suggestions to offer; about what to do—glad to answer
questions, Sece the excursion agent. Tell your troubles to us.

Why not shop early? The business districts are conveniently
reached by trolley from all sections of city and suburbs. Try it
and be convinced that you will be benefited.

A business proposition. Your business is to get all the en-
joyment and pleasure out of life there is in it. My business is
to show you how much a trolley trip adds to your pleasure and
enjoyment of life. Our business is to get together. See the
excursion agent.

The advertisements are prepared by Benjamin B. Long,
the excursion agent of the company, who also issues circu-
lars relating to private cars, the parks of the company and

conducts the promotion of the company’s passenger
business.
Regulations have recently been established in Los

Angeles for the conduct of all street traffic. The-e rules
are summed up as follows: “Always keep to the right, and,
when turning to the left, cross the street first.” The strict
enforcement of the aforesaid regulations means practically
an open street for electric cars, except, of course, at inter-
sections.
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FINANCIAL ASPECT OF THE NEW YORK CENTRAL
ELECTRIFICATION

The proceedings of the American Society of Civil En-
gineers for February, page 08, contain the text of a paper
by W. J. Wilgus entitled “The Electrification of the Sub-
urban Zone of the New York Central & Hudson River
Railroad in the Vicinity of New York City,” which is to be
presented before the society March 18. It is an elaborate
discussion of this important work and includes some figures
on costs of steam and electric operation from which the
following is taken:

The operation, for a considerable period, of steam and
electric equipment side by side has afforded an unex-
ampled opportunity for a true comparison of costs of
operation. Until now, data on this subject have been
based on theory, ignoring many of the indeterminate fea-
tures of actual operation that have such a weighty effect
on costs. For instance, among the variables entering into
an analysis of this character are:

(a) Cost and quantity of coal and water at the power
station, and on the steam locomotive tender.

(b) Relation of ton-mileage of the motive power to total
ton-mileage, including motive power and cars.

(¢) Frequency and volume of traffic.

(d) Mechanical and electrical design of motive power as
affecting repairs, and hours available for active service.

(e) Fixed charges, depreciation and maintenance on all
items of both kinds of service, that have a bearing on com-
parative results, including land, structures and equipment.

In other words, to obtain a true comparison, observations
must be made under like conditions in a known service.

With this object in view, a typical steam switching loco-
motive, engaged in terminal service, and a steam passen-
ger locomotive, assigned to road service, were each selected
for observation in the same class of traffic with electric
locomotives. The terminal service embraced switching at
the Grand Central yard, and hauling dead cars to and from
Mott Haven storage yard, a distance of 6 miles. The
road service comprised the hauling of schedule trains by
the electric locomotive between the Grand Central Terminal
and Wakefield, 1274 miles, and the same trains by steam
between Wakefield and North White Plains, 11%4 miles.

Observers constantly rode the locomotives for the period
of the tests, namely, Sept. 12 to 27, 1907, in terminal serv-
ice, and Oct. 4 to 18, 1907, in road service. Cyclometers
and wattmeters registered actual distances, speeds and cur-
rent consumption. Record was also kept of the number of
cars switched and hauled, and the proportion of time each
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day engaged in actual service, awaiting duty, and laid up
for inspection and repairs.

The coal used contained 14,000 b.tu. per lb.,, and the
cost per ton of 2240 Ib. was:

Steam locomotives in terminal service (anthracite) $5.00 per ton

Steam locomotive in road service (bituminous).... 3.50 ¢

Port Morris power station (bituminous).......... 3.05 “ “
Water, per 1000 gal., cost as follows:

Terminal service and at power station.............. 134 cents
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The cost of electric current, when the power station
designed load is attained, is taken at 2.6 cents per kw-hour,
delivered at the contact shoes of the equipment, and in-
cludes all operating and maintenance costs, interest on the
electrical investment required to produce and deliver the
current, depreciation, taxes, insurance and transmission
losses. The details of this cost are:

Operating costs Fixed charges | Total

44 ‘ $1.02
15

Items

Power station.......... T o | $0.58 $0
Transmission losses.............. 0.19 0.15 0.34
Distribution system and sub-sta-
BIONS: i s s amiarisios is 55~ i Bioa & 0.32 0.92 1.24
Totals $1.09 ‘

| $2.60

Locomotive wages are practically identical for each class
of service.

Table 1 shows the details of locomotive repairs, main-
tenance and fixed charges for each class of service, from
which it will be noted that, although the fixed charges and
depreciation of the eclectric locomotive are higher than
those of the steam, owing to the greater first cost, the
net result is in favor of the electric locomotive, due to
lower costs for repairs and maintenance. These results
are based on actual observations of the steam locomo-
tive covering a period of several years, and of the electric
locomotive for two years on the experimental track near
Schenectady and one year in the New York zone. The
reasons for the lower cost of repairs on the electric ma-
chine are the simplicity of construction and the minimum
number of mechanical parts. It is also worthy of com-
ment that the electric locomotive costs very much less per
day for repairs and maintenance, due to lower expenses
for land and structures, and fewer days out of service.
For instance, the fixed charges and cost of maintenance
and operation of the extensive steam-engine plant on costly
land, are comparable with the simple inspection-shed
charges of the electric locomotive.

TABLE 1.—CompPARISON OF CosTs PER DAY OF AVAILABLE SERVICE OF STEAM AND ELECTRIC LOCOMOTIVES FOR INTEREST, DEPRECIATION,
Repalrs, INsSPECTION, AND HANDLING.

ELECTRIC.
SUBJECT. T T ==
| Amount per Per Amount per | Per
Description. annum. | day. Description. annum. day.
|
] ‘
riterest i i 4% on $15,000. $637.50 1+ 75 on $80,000% < cieraw < e v v wietin 5 6 b o $1,275
Depreciat -15% on $15,000.......... | 750.00 5% on $30,000. . . . N 1,500
Repairs....... o ¢ 45 e General at West Albany $1,170 Géneral at Harmons ; s« « 3 el o siorei s | $468
Running at Mott Haven............. 414 ‘ Running at High Bridge and Wakefield | 166
Trips to shops, 300 miles............. 168 Trips to shops, 60 miles.............. | 34
(Use of 'SODSk « s imtsis s wims = mim o alsin 90 1,842.00 \ Use Of ShOPSs s« v o2 oin 5« SmalelaNe s | 36 704
Total for 335 days available for service. $3,229.50 | $9.04 Total {or 350 days available for service. $3,479 | $9.94
Handling and inspection, |
including fixed charges
and maintenance ol ‘
land and structures ... Mott Haven engine-house plant, 365 High Bridge and Wakefield inspection
AL s+ 5 hE & G2 6 o Binssl o ommast &« v n s 1,231.00 | 3.37 sheds, 365 days.....coucueenosnnns 200 0.55
T b0 S IO N A B 5 ke IS O 1 S e er Py i $4 400508 113 O e e e ol s scmsimzes= ot o o et & wrehoiit o $3,679 | $10.49
|

The saving in favor of the electric locomotive, therefore, is $2.52 per day, cqual to 19 per cent.
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The Schenectady experiments indicated that the cost of
repairs of the electric locomotive of this type is about two-
fifths of that of the steam locomotive of a corresponding
age and capacity.

The results of these observations are summarized in
Table II. They show that, under the stated conditions, the
electric locomotive has the following advantages over its
steam rival:

Nineteen per cent saving in locomotive repairs and fixed
charges. '

Eighteen per cent saving in dead time for repairs and
inspection.

Electric Locomotive & 3 Car Trame-Total W 194,08 Tons,
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road locomotives at the terminal, the full benefits of change
of motive power have not yet been secured. However, on
the same wage basis for 1907 as for 1906, the month of
August, 1907, showed a decrease in cost of terminal loco-
motive and yard operation of nearly $3,000, although the
number of cars in and out increased from 64,984 to 68,519.
In other words, the cost of operation decreased 9 per cent
while the work done increased 5%% per cent, which is equiv-
alent to a net saving of 1324 per cent.

INCREASED REVENUE

As to the fourth expectation—increased reventie from a
larger volume of business—no definite conclu-
sions can be reached until the extension of

t ] I

| ’ .
i
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electrical service, and the completion of the
w  various other improvements afford an oppor-
tunity for increase in frequency and speed of
train service; for the production of revenue
from various sources at the terminal; and for
the expansion of business that is sure to fol-
low the enlargement of the facilities of the
company throughout the suburban zone, not
#©  only as regards the local service, but in an
s even larger degree from long-haul freight and
passenger traffic.
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Twenty-five per cent greater daily ton-mileage.

Six per cent saving in locomotive ton-mileage in hauling
service.

Eleven per cent saving in locomotive ton-mileage in
switching service.

Sixteen per cent saving in locomotive ton-mileage in
road service.

Twelve per cent net saving in cost in hauling service.

Twenty-one per cent net saving in cost in switching
service.

Twenty-seven per cent net saving in cost in road service.

Even better results may be expected during winter
months, when steam locomotives are subjected to many
conditions that cause additional expenses not incident to
the electric locomotive.

REDUCED COST OF GRAND CENTRAL TERMINAL OPERATION

Owing to the partial use of steam switching locomotives,
and the presence of the New Haven Company’s steam

Street Railway Jor =2l
SPEED AND ACCELERATION CURVES
-—-ELECTRIC LOCOMOTIVES

SUMMARY OF RESULTS

To summarize, the observations thus far made demon-
strate that this pioneer electric installation in heavy trac-
tion trunk-line work in the United States has fully accom-
plished the purposes that prompted its adoption, namely :

(1) Abolition of nuisances incident to the steam locomo-
tive; and

(2) Increased capacity of the Grand Central Terminal
a full year in advance of the date fixed by law; and in
addition:

(3) The promise, with the completion of the changes,
of a saving in cost of operation of from 12 to 27 per cent.
after providing for increased capital charges for electrifi-
cation; and

(4) The outlook of a large future growth of remunera-
tive traffic, and other sources of revenue attendant on the
use of electricity, much more than sufficient to provide for
the increased capital charges for the other improvements.
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Several years will be consumed in the gradual rounding
out of the work as a whole; but it is gratifying to have this
carly indication of the success of the undertaking from
both the engineering and financial standpoints.

OTHER OPERATING CONCLUSIONS
Apart from these results, it is interesting to note the con-
clusions, suited to this particular problem, that may be
drawn from a study of the various observations.
Equipment designed for the electric system over which
it is to operate offers economies so superior as to over-

TABLE IIL.—Summary oF COMPARATIVE
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systematic inquiries of all foremen in charge of electric
zone track maintenance, and of the motormen operating
electrical equipment, have brought out the practically
unanimous opinion that the effect of electric locomotives,
apart from slightly greater wear on switches, does not dif-
fer from steam motive power, on either line or surface of
tracks, but that the former has better riding qualities. The
superiority of electric traction is manifest, of course, in the
cessation of costly corrosive action of locomotive gas on
metallic structures, and the freedom from cinders which,
AND ELrctrrIC LOCOMOTIVES.
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shadow any other advantages that may be claimed for a
kind of equipment that can be operated over several
systems.

In switching service, the economy of electric traction
lies in savings for supplies, and in lower unit fixed charges
and repairs due to less lost time for repairs and care.

In slow-speed hauling, the advantage lies in the lower
unit fixed charges and repairs of the electric locomotive,
due to its ability to do more work while busy, and to less
lost time for repairs and care.

High-speed road service shows advantages for electric
traction in all three items: supplies, wages and fixed
charges and repairs. The small 18 per cent increase in
current consumption for the greater speed of road service,
as compared with hauling service, is in marked contrast
to the 165 per cent increase in coal consumption for steam
traction.

Opportunities for large economies lie in the thorough
training of motormen in the manipulation of their control-
lers, a very simple problem as compared with the difficulties
of teaching both the enginemen and firemen on steam loco-
motives to perform their duties so as to result in fuel
economy.

MAINTENANCE OF TRACK AND STRUCTURES

It is yet too early to express in dollars the comparative
effect of steam and electric traction on the cost of main-
taining and renewing tracks and structures. Repeated

with the steam locomotive, cause heavy maintenance costs

for cleaning,

rock ballast, and pointing brick tunnel arches.
ACCELERATION AND BRAKING
Mr. Wilgus also appends to his paper the accompanying
diagrams of acceleration and braking with electrical
equipment.

.- @-o-

INTERVIEWS WITH GLASGOW TRAMWAY MANAGERS

The Cleweland Leader is publishing a series of articles
from a staff correspondent on municipal conditions in Eu-
rope, in which interviews have been given with some of the
tramway managers. The most interesting are those with
James Dalrymple and Sir John Primrose, of the Glasgow
system.  Mr. Dalrymple said: “I believe no small part of
the success of the Glasgow system under municipal opera-
tion is due to the fact that there is absolutely no politics
in it. The slightest outside influence will make the differ-
ence between success and failure.”

Sir John Primrose referred to one danger in municipal
activity which he thought would be even more apparent in
America than in Great Britain. This was the building up
of an army of municipal employees which might wield a
power in the direction of the city government not alto-
gether for the best interests of the municipality. The only
remedy was one advocated by himself at a public dinner
recently, namely, to withhold the franchise on all munici-
pal matters from city employees.
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AMERICAN STREET & INTERURBAN RAILWAY ASSOCIATION
New York, March 2, 1908.
Iiditors STREET RAILWAY JOURNAL:

Circular No. 2o, of the Interstate Commerce Commission,
states that replies to the circular should be made in dupli-
cate, one copy to be forwarded to Elmer M. White, secre-
tary, American Street & Interurban Railway Account-
ants’ Association, Birmingham, Ala., and the other copy to
Prof. Henry C. Adams, of the Interstate Commerce Com-
mission.

The inclusion of Mr. White’s address in the circular was
due to a misunderstanding. One copy of the reply should
be sent to Prof. Adams, as stated in the circular. The
other copy should be sent to the New York office of the
American Street & Interurban Railway Association, 29
West Thirty-ninth Street, and not to Mr. White. I shall
esteem it a favor if you will notify your readers to this
effect. B. V. Swenson,

Secretary.

~Po—

THE CLARK JOINT IN BUFFALO

INTERNATION AL RAILWAY COMPANY
BurraLo, Feb 18, 1908.
[Editors STREET RArtrway JourNAL: -

Upon request of a number of engineers and others inter-
csted, a description of the “Clark Joint,” so called, is given
below :

The “Clark Joint” briefly described consists of the com-
mon joint plates with drive fit bolts with a shoe of thermit
steel on the base of rail at the joint. The method of
obtaining the best results so far has been to order the
rails and plates drilled with round holes all of the same
size and 1/16 in. smaller in diameter than the bolts to be
used. The bolts are standard machine bolts with square
heads and hexagon nuts. The holes are reamed to fit. On
the work in Buffalo, N. Y., for the reaming of these holes
we have been using three No. 4 Ludlow double-track
drillers with special reamers designed by W. E. Ludlow,
of Cleveland, Ohio, who also designed the track drillers.

The cost of a twelve-hole, 124-in. hole joint for a 140-1b.
rail is as follows:

0120 o T 1 To [ P S R D $2.21
Bolts, twelve 134-in. No. 3, 9 0z. each: v arsnenimensons 1.05
Reaming, labor and depreciation of reamers............ .16
BOHING UD 55 s s me s em s s o6 5 s ¢ e ee s m 686 o6 i 8 5w .10
Thermit, includes all charges........cooveiiiiiiina.. 2.55

$6.07
Tf eight-hole plates .are USed.s; s::ssmsssmss s smists wsme s 5.08

The figure on reaming is based on our experience that
two men at a cost of $3.75 will ream about twenty-five 12-
hole, 124-in. hole joints per day and about thirty 12-hole,
1-in. joints. We have reamed ten holes in ten minutes.
One of the special four-blade adjustable reamers will ream
eight to ten joints without sharpening. A great advantage
in using the adjustable reamer consists in the ease with
which the diameter of the reamer can be slightly varied by
introducing strips of paper under the blades. As is well

known, a commercial machine bolt will not caliper exactly

to size, and the reamer should be adjustable. The plates
are first put on as ordinarily a joint plate is placed and two

RAILWAY JOURNAL.

[VoL. XXXI. No. 10.
bolts Zg-in. less in diameter used. A drift pin each side
of the joint keeps the butts of the rails snug up. These
pins are not removed till a reamed fit bolt is inserted each
side of joint. The drift pins will also keep rails “butt up”
when contraction takes place, as over night or in rainy
weather.

After the bolts have all been placed and tightened, a
shoe of thermit steel is placed around the base of the
rail. This thermit welds the base of the rail and makes
solid at the joint, thus preventing any working of the joint
and loosening of joint plates. The thermit not only makes
the joint mechanically perfect, but serves as a bond—a
bond which will not oxidize and fail to carry the current.
Seven pounds of thermit only are used for each weld. As
a matter of interest to track men the Cleveland Electric
Railway Company has placed about 5000 Clark joints
within the last two years and during the present winter
has been testing them electrically, and rhechanically also.
Out of about 3ooo joints none was found leaking or not
returning all the current carried by the rail.

Before the joint is called complete the heads of the
abutting rails are surfaced with a 14-in. flat bastard file.
This will prevent any tendency to pound.

Cnas. H. CLaRrk,

Engineer of Way.

V'S

GAS ENGINE MAINTENANCE

Ni1acara Farrs, Soutu, Ont., Feb. 153, 1908.
Editors STREET RAILWAY JOURNAL: .

I am glad to learn from Mr. Marburg's letter, published
in your number for Feb. 1, that there is no cause for alarm
as to the maintenance charges of producer gas plants in
this country. If this is the case why do not the manufac-
turers of gas engines give out such figures as they have
at hand? Surely there are some small plants which have
been operating in this country for a sufficient length of
time to give a fair idea of their maintenance charges.

It is, of course, useless to draw comparisons with Euro-
pean conditions, as the cost of labor there is so materially
lower than that in this country as to render such a method
extremely inaccurate. Let us have some actual figures.

W. N. RYERSON.

&

TRANSFERS IN HEALTH CAMPAIGN IN NEW- YORK

Attention was recently called in these columns to the use
in Baltimore of the transfer in a campaign against disease.
It seems that New York is also among the cities which has
thus recognized the value of the transfer in such relief
work, one of the large department stores, which uses the
transfer as an advertising medium, making available for
the use of the committee on the prevention of tuberculosis
of the Charity Organization Society the reverse side of the
transfers of the New York City Railway Company on
Sundays. The words of warning are as follows:

CONSUMPTION IN EARLY STAGES CAN BE CURED

Take your case in time to a good physician, or to a dig-
pensary and you may be cured—DO NOT WAIT.

Consumption is “caught” mainly through the spit of consump-
tives.

Friends of Consumption—Dampness, Dirt, Darkness, Drink.

Enemies of Consumption—Sun, Air, Good Food, Cleanliness.

If you have tuberculosis, do not give it to others by spitting;
even if you have not, set a good example by refraining from a
habit always dirty and often dangerous.

THE COMMITTEE ON THE PREVENTION OF TUBERCULOSIS
OF THE CHARITY ORGANIZATION SOCIETY.
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AN IMPROVED UNDER-FEED STOKER

During the past few months the Taylor undericed stoker
has been installed in several of the large steam power plants
in New York and vicinity. The results obtained have been
so satisfactory that all power users should be interested in
an account of this stoker and the efficiency it has shown in
several tests made under operating conditions in one of the

CROSS-SECTION, *STTOWING
WATER-TULE

STOKER INSTALLED UNDER
BOILER

large power stations of New York for a period extending
over five months.

This underfeed stoker differs materially from earler
designs in combining the underfeed with the inclined grav-
ity feed. This novel construction, in connection with sev-
eral other features, has produced a stoker which is claimed
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air-perforated tuyeres, which are simple cast-iron plates
laid one on top of the other. Between the rows of
tuyeres are two cylindrical rams, the upper ram receiv-
ing coal from a hopper and the lower ram feeding only
the coal and partially consumed coke delivered from the
upper ram. These two rams move in unison, the upper

ram deriving its motion from a crank shaft on the front

" of the stoker and the lower ram from the connecting rod

of the upper. The travel of the upper ram is fixed (about
10 ins.), that of the lower ram being adjustable to suit the
conditions imposed by fuels of varying ash contents. In
practice with ordinary fuels the lower ram travel is from
ins. to 3 ins.

The lower tuyeres rest on a rectangular box which acts
as a support and also as an air box connecting all the
tuyere rows to a common source of air supply.
this air box is hinged the sectional duinp plate operated
from the boiler front. This plate is unperforated, as com-
bustion is supposed to be complete by the time sufficient
ash has accumulated to require dumping. No arch com-
bustion of any kind is used, but provision is made for intro-
ducing secondary air above the grate when needed at the
higher rates of combustion.

The operation is as follows: Coal is fed between the
several rows of tuyeres passing forward and upward and
is met in its passage by streams of highly heated air pro-
jected horizontally. The tendency of the whole fuel bed
from the combined action of the rams is to move down-
ward toward the dump, the resultant of the ram action and
the fuel travel being to break up the fuel bed continuously.

This breaking action renders it unnecessary to slice or
level the fuet bed, the coal distribution being even. The
only attention necessary is the periodical dumping of the
ash. In practice these dumps take place in from three to
five hours according to the fuel consumption. The coal
feed is regulated by driving the stoker mechanism from
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to be free from the objections urged against other hori-
zontal fuel bed stokers, such as caking, clinkering and ir-
regular or smoke-producing combustion caused by the
periodical opening of furnace doors whereby too much air
is admitted. From a maintenance standpoint the new
stoker must appeal to the operating engincer since no igni-
tion, coking or combustion arches are required in it.

The device consists of an inclined grate made up of

forced blast fan.
The relation of the air supply to the coal feed having once
been established, all that is necessary is to change the speed
of the fan engine in accordance with the demand for steam.

The claims of the manufacturer for this stoker are:
Smokeless combustion throughout the entire range of opera-
tion, high furnace efficiency, maximum range of capacity,
quick response to capacity demand and from a banked con-

the engine or motor which drives the
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dition, no moving parts subjected to the fire, low operating
cost, low maintenance cost and applicability to any ex-
ternally fired boiler.

The accompanying trial data secured under conditions of
operation in the New York plant show how this apparatus
fills the claims of efficiency and capacity made for it.
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were of eight hours duration and all results are averages
of the entire period of each test.

The tables Nos. I to 5 give data of output and economy.
of conditions, analysis of coal, gas and refuse, of tem-
peratures throughout the boiler and of utilization of heat
supplied, as shown in the heat balance. From these data
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The steam generator on which these tests were run is a
standard water-tube boiler containing 6386 sq. ft. of heat-
ing surface and a self-contained superheater of 760 sq.
ft. of surface. There is no special furnace construction,

800 F00 /000 100

Average  tHorse-Power Developed

FIG. 1
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three curve sheets were prepared, two of which are re-
produced as Figs. 1 and 2.

Fig. 2 shows very forcibly the necessity for proper
relation between grate area, combustion space and heating
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the gravity underfeed stoker being inserted between the
side walls directly under the boiler tubes.

The tests were conducted in accordance with the code of
the American Society of Mechanical Engineers and all ap-
paratus and instruments calibrated by comparison with
standards. All tests, except one at maximum capacity,

surface; that this proportion was not correct in the ap-
paratus tested is evidenced by the fact that the highest
efficiency was shown at a rate of combustion of 27.5 Ibs.
per sq. ft. of active grate corresponding to a boiler output
of 800 hp or 123 per cent of builders’ rating. Below this
rate it was impossible to keep the grate properly covered,
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resulting in excess air admission and consequent loss in
efficiency. At the higher rates of combustion the need for
more ample combustion space was shown, as the losses
charged to radiation and unaccounted for most probably
are due largely to incomplete combustion of the volatile
- constituents of the fuel. It will be noticed that the heat
losses due to temperature of waste gases are very con-

RAILWAY JOURNAL.
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layed by the inefficiency of kerosene lanterns and the in-
ability of five lamp series strings from trolley to ground
throwing light where it is most needed. At Memphis,
Tenn., a wrecking car built by the Memphis Street Railway
Company obviates this difficulty by the installation of five
incandescents just beneath the sill of the forward and rear
ends, the result being a flood of light available at either

or both ends simultaneously. One of

these lamps in each group is fitted with

a red bulb to act as a cautionary tail

light. Another desirable feature is the

+ provision of a wrought-iron rope link

with rounded prongs and stem to prevent

cutting the rope when hauling under the

car's own power. It has been found that

- the clevation of tool and operating cab

about 18 in. above the deck of a wreck-

‘ =H  ing car is a great convenience when it is

desired to carry rails and long timbers on

the car itself. A cast-iron pedestal can

5 easily be designed to bolt thzough the

floor, and unless the cab is bulky no diffi-

culty occurs in carrying it in this way.

Another convenience of great value is

some arrangement for raising a platform

on top of a work car from the inside;

by a windlass and cranks this can be

done without great difficulty and if some

| form of pin-locking device is installed to

hold the platform in place little is left

H to be desired. In some cases a small

motor-driven hoist can be located within
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stant throughout the entire range of capacity. This is
accounted for by the decrease of excess air at high rates
of combustion more than balancing the increase of flue
temperature.

These results wouid indicate that for this particular
installation a somewhat smaller grate area and a higher
boiler setting should improve the general performance by
allowing more coal to be burned per square foot of grate
and providing a larger combustion chamber for the com-
plete combustion of the hydro-carbons.

The economical limit of capacity was not reached in
these tests. A rate of combustion of 50 lbs. of coal per
sq. ft. of grate surface, an evaporation of 8.1 lbs. of water
per sq. ft. of heating surface or an equivalent boiler output
of 1500 hp is not at all beyond the range of economical
operation.

DESIGNING WORK CARS FOR MAXIMUM CONVENIENCE

Work and construction cars for electric railway service
are almost always special in design on account of the dif-
ferences in local operating conditions found in various lo-
calities. The problem of track clearance limits the length
closely in some cities, while in others the work car is re-
quired to fulfil both emergency and general repair func-
tions. In certain directions, however, the convenience of
the work car can be increased, no matter how limited may
be the general design.

Inadequate lighting of the track space immediately in
front of and behind a work car is a frequent complaint
and there is no doubt that work done at night is often de-

the car as far as the motor control and
drum are concerned. At Knoxville an
arrangement of this kind has proved suc-
cessful and the space outside the cab is left free for
the handling of materials. As an emergency pre-
caution hand brakes should never be omitted from
the make-up of a work car moving under its own power,
and the provision of side steps and grab irons cannot be
too carefully made. By the proper separation of the
smaller supplies in the line of bolts, nuts, ropes and minor
tools in marked compartments a large amount of apparatus
can be carried in a very small cab. Plenty of inside light-
ing is worth many times its cost ir the operation of a work
car under trying conditions.

V'S
v

In speaking of work in contemplation by the Long Island
Railroad, P. H. Woodward, secretary to President Peters,
of the Long Island Railroad, said that the first work to be
undertaken when the money is available is the double track-
ing of the line from Whitestone Junction to Port Washing-
ton. For this the company has already purchased the rails,
ties, and all necessary equipment. The cost will be some-
thing over $2,000,000. When this is done and the electrifi-
cation of the line from Port Washington to Long Island
City is complete, passengers from Port Washington and all
other points on the line will be able to go through to the
Pennsylvania station at Thirty-second Street and Seventh
Avenue, Manhattan, without change of cars.

&-
v

The United Railways Company, of St. Louis, is building
nine new mail cars for use in that city. They will be 30 ft.
long, 10 ft. longer than those now in use, and will be run-
ning within two months.
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LARGE MOTOR GENERATORS FOR THE LONDON COUNTY
COUNCIL

The accompanying illustration shows two 1500-kw induc-
tion motor generators furnished by Dick, Kerr & Co., Ltd.,
of London and Preston, for the London County Council
Tramways’ Elephant & Castle substation. These machines are
the largest of their type supplied in Great Britain.  Each has
an outfit of 1500 kw at 500-550 volts d. c., has a speed
of 133 to 135 r.p.m. and can carry 25 per cent overload
continuously for one hour. The induction motors are of

b
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made up of thin steet stz'unpings, ventilated throughout its
length and well clamped together by end plates. The motor
is started up with full voltage on the stator, resistance be-
ing . inserted in the rotor circuit by slip rings which are

short circuited when the machine has run up to speed.

e

AN IMPORTANT PIECE OF MANGANESE STEEL TRACK-
WORK FOR NEWCASTLE-ON-TYNE

Edgar Alten & Company, Limited, Imperial Steel Works,
of England, who are well known throughout the world for
their trackwork, have recently com-
pleted a remarkable track crossing for
the Newcastle-on-Tyne Tramways,
which is made entirely in their “Im-
perial” manganese steel.

The length of the Newcastle layout
is 148 ft. x 143 ft., being nearly a
square, actually 91 deg. 7 min. The
nearest example for purposes of com-
parison is afforded by Fitzalan Square
layout, Sheffield, which, however, is
about 45 ft. less in one direction and
about 30 ft. in the other. Whereas
that junction has curved tracks on two
sides only, the Newcastle layout con-
tains curved tracks on three sides,
forming two 3-Y curves, thus increas-
ing the number of compound castings.

There are 136 pieces in the layout,
the total weight of castings being 50
tons. The longest switch is 17 ft. and
consists of a moveable switch and two
crossings combined and weighs 1792 Ib.,
while its mate weighs 1233 b and car-
ries one crossing at the toe end. The

_ TWO 1500-KW MOTOR-GENERATOR SETS IN THE ELEPHAN T
SUBSTATION.

the wound rotor type, with slip rings for inserting the
starting resistance, the stator being wound for the full nor-
mal pressure of 6600 volts between the three phases. The
frequency is 25 cycles.

The induction motor stator consists of a heavy cast iron
ring cast in one piece,
separate  from the
base plate to which it
is bolted by turned
and fitted bolts. The
core plates are thin
steel punchings, rean-
nealed after punch-
ing, securely clamped
between end plates
drawn up by heavy
bolts. Ventilating
spaces are provided
along the length of
the stator core, cor-
responding to similar
spaces in the rotor
core. The  stator
windings are enclosed in micanite troughs, the external
loops being taped and finally finished over with varnished
cord. These loops are protected from mechanical injury
by ventilated cast iron guards. The rotor is built up on a
solid spider of cast steel, keyed to the shaft. The core is

average length of the switches is 12 ft.
with 9-ft. tongues and they weigh 1736
Ib. per pair.

There are five large three-day crossings, averaging
1344 1b. each. The center star crossings are of the
ordinary type except one, which has legs about 10 ft.
long on each side so as to connect up two sides of
the junction, and weighs 1008 1b. There are thirty

AND CASTLE

T

SPECIAL CROSSING FOR NEWCASTLE-ON-TYNE

crossings varying from g ft. to 14 ft. and from 560 Ib. to
1680 tb. each.

There are sixty-three rails, all cast manganese steel.
Their average length is 15 ft., the lengths being regulated
by the necessary joints, but where possible zo-ft. rails are
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used, so that Newecastle now holds the record for the longest
cast rails. All the rails are cast straight and curved to
radius required. A special feature is that all the straight
rails are manganese steel. It is believed this is the first time
these have been used in a large junction of this class.

The chief aim of the city engineer of Newcastle was to
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GERMAN AUTOMATIC AIR BRAKE SYSTEM FOR STREET
RAILWAYS

The operation of trail cars on street railways is very
common in Germany and consequently a great deal of at-
tention has been given in that country to street-car braking.
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DIAGRAM SHOWING PARTS OF AUTOMATIC AIR-BRAKE SYSTEM ARRANGED FOR ONE MOTOR CAR AND TRAILER

avoid joints, and this has been done to an unusual extent,
though Messrs. Allen claim that they are prepared still fur-
ther to reduce the number of joints on a future occasion.
The chief features are therefore: The use of manganese
steel throughout; compound work; extra long crossings,
designed to couple to each other, which, with one exception,
do connect to each other, and to the switch on the inner of
the three Y curves; inside curves coupled to each other
and also to the center crossings. It is intended to put the
job together on spare land and haul it bodily into position;

The latest development along these lines is the automatic
air-brake system made by the Siemens-Schuckert Works,

BRAKING CYLINDER AND COMPRESSOR OF AUTOMATIC AIR-BRAKE SYSTEM FOR STREET RAILWAYS

leaving the outer curve rails to be coupled afterward. The

entire layout has been constructed to the grades of the street.
&

The employees of the United Traction Company, of Read-
ing, Pa., and their wives and children, were given a turkey

of Berlin, Germany. As in other self-acting systems, the
application by the motorman brakes every car at once and
the automatic application occurs upon the rupture of the

train line.
The accompanying diagram shows the general arrange-
ment of this system for a motor car

and one trailer. The outside air is
taken through a strainer and pumped
past the check valve into the reser-
voir, where the governor keeps it at a
pressure ranging from two to five at-

mosphercs. The air pump is driven
by an encased eccentric, which is
mounted on the inside of the car axle
on standard-gage lines or outside on
narrow-gage roads, as shown in the
iltustration. The governor is adja-
cent to the air pump. The air reser-
voir is of sheet steel tested to five
atmospheres above the normal pres-
sure and is furnished with the cus-

NARROW-GAGE CAR WITIT COMPRESSOR MOUNTED AT OUTER AXLE END

dinner on Feb. 16, between 3 and 6 o’clock, at the Tenth
Street car barn. Arrangements were made so that all of
the crews were given an hour and half off.

tomary drain cock for entrained
water and oil.

The brake handle has the regular five positions of full
release, running, lap, service and emergency. In the last
position the pneumatic sander goes into action until the
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brakes are released. It is also possible to secure an easier
start by applying the sander when releasing. This system
enables the graduated release to be secured by moving the
handle back and forth from release to lap in the same man-
ner as the usual service application is made by moving the
handle between the service and lap positions.

The braking cylinder is divided into two chambers, one of
which is filled with air at a given pressure and contains
the piston. The other is connected to the train line; con-
sequently a reduction in pressure in the latter changes the
condition of equilibrium in the braking cylinder and results
in movement of the piston.

®
\ 4

SIGNALS AND AUTOMATIC TRAIN STOPS IN THE
HUDSON TUNNELS

The signal system of the Hudson & Manhattan Railroad
under the Hudson River is completely automatic, with train
stops, and between HMHoboken and Greenwich Avenue—the
river section of the tunnels—signals are placed on an aver-
age of 367 ft. apart. The minmmum distance where speed
15 low is 115 ft. and the maximum is 1620 ft.

The signals give three indications: IProceed, indicated
by a green light; proceed with caution, yellow light; stop,
red light. As the consequences of a train passing a signal
in the stop position may be disastrous, a device for auto-
matically stopping such train is used at each signal. This
consists of two movable short arms or trips placed along-
side each rail. When the signal is in the stop position
these arms are raised to engage with the trigger of a valve
in the air-brake pipe of the train, releasing the air and
setting the brakes. Each car is equipped with two of these
valves, one on each end and on opposite sides of the car.
When the signal moves again to the proceed position the
motor moves these train stop arms out of stop position,
thus permitting the train to pass without setting the brakes,
the arms being returned to stop position by gravity after
the train has entered the block. This automatic method of
train control is in successful use on the Boston Elevated
Railroad and on the New York Subway express tracks.
On these lines, however, but one automatic stop is used to
protect a train. In the Hudson Tunnels, two stops are
used.

The arrangement of the block section is unusual and so
designed to provide a maximum of safety, together with
the greatest possible train capacity. In most railway signal
installations the block sections end at the home signals,
no clear space being provided at each signal in case a
train should accidentally overrun such home signal. In
the New York Subway a space is provided at each signal
equal to the distance between signals. This distance is
called the overlap—that is, the block sections (a space in
which one train is permitted at a time) overlap each
other for half their length. This is termed a double or
one block section. To provide for maximum safety and
maximum train capacity in the tunnels, it was found neces-
sary to use a triple or two block overlap—that is, one block
section is the length of three overlaps. Under this arrange-
ment if a train should stop in the tunnel it would be pro-
tected by three stop (red) signals, four caution (yellow)
signals and two automatic train stops. The overlap lengths
are made long enough to permit of stopping a train at
maximum speed and include an allowance of 33 1/3 per
cent as a safety margin.

The system used is the regular a.c. system at 23 cycles

1
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with induction bonds, so that both rails can be used for the
train return.

The switches are all under the control of the interlock-
ing devices, consisting of seven plants, one at the Ho-
boken Terminal (the largest), two at Caisson No. 1, two
at Caisson No. 2, one at Greenwich Street and one at
Nineteenth Street. The interlocking is the well-known
all-electric system, the switches being operated by electric
motors at each switch. The sigals are the same type as
used in the block system and are all controlled from the
machines, the levers of which are so interlocked that it is
only possible to make such movements as have been pre-
viously arranged for; conflicting movements are in this
manner absolutely guarded against.

An interesting and novel feature of this plant is the
illuminated track diagram. This is a diagram or chart
of each track layout painted on glass and placed in front
of each machine for the information of the operator.
Each line of track has a row of small electric lamps placed
back of the glass; these lamps are controlled from the dif-
ferent track sections; when the tracks are unoccupied the
lamps remain lighted, showing a bright green light; as
soon as a train enters the limits of the interlocking d¢he
lights controlled by the track on which the train is running
are extinguished, so that movement of a train along the
track can be followed by observing the corresponding
movement of the dark space along the track on the diagram.
Without this method of indicating train movements it
would be difficult for the operator to follow closely the
train movements, on account of his limited field of vision,
due to the construction of the tunnels. The system is one
of the most complete that has ever been installed owing to
the exacting requirements of operating frequent train
The number of signals and switches are as fol-
lows: Home signals, go; dwarf signals, 10; distant sig-
nals, 82; total signals, 182; switches, 13; automatic train
stops, 8s.

The signal system was furnished by the General Rail-
way Signal Company, of Rochester, New York and Chi-
cago. The automatic stopping system was furnished by
the Kinsman Block System Company, of New York.

service.

&

RAIL BONDS DISCUSSED AT CLEVELAND

At the February mecting of the Cleveland branch of the
American Institute of Electrical Engineers Mark Stanton,
engineer of return circuits of the Cleveland Electric Rail-
way Company, and E. G. Hindert, chief engineer for power
of the Cleveland, Southwestern & Columbus Railway Com-
pany, presented papers on railroads. Both spoke of the
brazed rail bond as being most satisfactory. Mr. Stanton
said that some tests made recently upon brazed bonds in-
stalled in 1904 showed them to be as good as when put on.
Of 1168 joints, bonded with 8-in. No. oooo bonds two years
ago, only eighteen tested over 6 ft. of adjacent rail length.
Four of these had broken strands, twelve had one end
knocked off by wagons and two had been imperfectly
brazed. Out of another lot of 513 joints recently tested
510 tested 424 ft., while three tested 6 ft. The bonds were
8 in., No. oooo, under Weber joints on g5-lb. girder rails.
Mr. Stanton also spoke of the good results given electrically
by the Clark joint. Of the 2542 Clark joints tested, all were
equivalent to 3% ft. of adjacent rail, although some had
been in two years and the average was one year. The paper
of Mr. Hindert was very much along the same lines and
he also spoke highly of the brazed bond.
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THE ““MIXED PRESSURE”” TURBINE

A turbine designed to operate under high or low pressure
steam supply or both at the same time has recently been
brought out by Willians & Robinson, Ltd., of Rugby, Eng-
land. This company became famous through its well-
known type of vertieal engines, but is now becoming equally
well known through its manufaeture of turbines of the
Parsons type. The “mixed pressure” turbine is intended
to supply the demand for an exhaust steam turbine under
cireumstances where there may be at times an inadequate
supply of exhaust steam.

The mixed pressure turbine has high and low pressure
scetions, each supplied by separate admission ports. The
low-pressure steam pipe leading to the low-pressure seetion
of the eylinder has a stop valve and a governor valve, and
the high-pressure pipe leading to the high-pressure section
is similarly fitted with two valves. This permits the use
of the turbine under four conditions. If the turbine is to
work only with exhaust steam the stop valve in the high-
pressure pipe is closed, that in the low-pressure pipe is
opened and the turbine is governed from the governor valve
in the low-pressure supply. Supposing, however, that the
exhaust steam is not sufficient at all times to operate the
turbine and more steam is intermittently required, the stop
valve in the high-pressure supply would be opened and the
high-pressure governor valve so adjusted that when the
speed of the turbine falls, sufficient high-pressure steam
would be admitted to earry the load. If a limited quantity
of high-pressure steam is eonstantly required, the low-
pressure valve is opened wide and the governor operates
entirely on the high-pressure supply. Finally, if it is neees-
sary to eut off the exhaust steam supply entirely for a
shorter or longer period, the turbine ean be operated en-
tirely as a high-pressure turbine.

While the turbine, when running with exhaust steam only,
will work somewhat less economieally than if it had been
designed solely for exhaust serviee, it is elaimed by the
manufacturers to be more economieal than the ordinary
exhaust steam turbine which receives high-pressure steam
through a reducing valve.

BOILER INQUIRIES IN GREAT BRITAIN

In Great Britain there has been until reeently no law
whatever relating to the inspeetion of land boilers. The
only eheck upon their unsafe working has been the liabil-
ity, should any one be killed, that a verdiet of manslaughter
might be brought in by a eoroner’s jury. This was the
condition until a few years ago. Then it was ordained
that every explosion of a boiler should be investigated by
the Board of Trade so as to fix responsibility and part or
all the cost of this inquiry might be eharged upon persons
responsible. This inquiry still left the existing coroner’s
inquest in ease of any fatality. Still more reeently hoiler
owners have been eompelled under an extension of the fac-
tory aets to have their boilers periodically inspeeted by a
competent person. An owner may seleet his own inspector
and this law has put much more business into the hands of
the boiler insurance companies, for owners would be
blamed if they did not ehoose a reasonably good inspeetor
and, indeed, some that have been chosen have been
strangely unfitted for the work.

An explosion reeently oeeurred of a thermal storage
vessel, or rather it oecurred over a year ago, and the in-
quiry into it has just been made, tests of the plate whieh
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failed having meantime been carried out. The inquiry has
been far from edifying. A non-teehnical eommissioner
sitting like a judge of the high court, eounsel without
technical knowledge of boilers or of steel asking questions
that no technical witness could possibly answer, general
lack of comprehension all round as between the “court”
and witnesses and a lamentable omission from the inquiry
of details of prime import. The end of it all was a fine of
$2,000 on the boiler makers, $250 on their manager and
of $250 and $180 on the chief enginecer and his chief assist-
ant for not, in the opinion of the court, knowing they
ought to have shut down the vessel when the eraek ap-
peared.

Engineers are complaining that in the eourse of this in-
quiry witnesses were made to look foolish who were speak-
ing the truth and that, after the manner of counsel gen-
erally, the inquiry so far as they were concerned was car-
ried out less on lines of seeking facts than of damaging
witnesses. In this inquiry some most important points were
never raised at all.

DURABLE AND ARTI'STIC METAL POLES

The growing scarcity of lumber and the requirements of
municipal bodies that overhead construction shall be
ornamental make the subject of durable and artistic metal
poles one of import to all pole users. The first steps for-
ward were made in the electrie light field, where, of course,
the demand was greatest and where the requirements of
service were not unduly severe. While somewhat different
conditions prevail in electric railway work, artistic pole de-
signs have been evolved which combine both strength and
beauty, a number of manufacturers of both light and elec-
tric railway poles taking advantage of the experience
gained in the lighting field in designing poles for street
railway  serviee. Among
these eompanies is the Pitts-’
burg Pole & Forge Company,
of Pittsburg, Pa., whieh
makes poles for both classes
of service, and offers a num-
ber of different designs.
This eompany has just eom-
pleted a very sueceessful test
of its Pittsburg Standard
span wire pole made from
steel tubing with its patent
hot proeess joint which
makes a solid swedged joint,
the same diameter and thick-
ness for the entire length.
This joint is very strong and
it is said to be impossible to
teleseope it, either by over-
loading or the drop test,
while under
hydraulic pres-
sure the pole
will bend be-
fore the joint
will give way.
Furthermore
the joint is
proof against corrosion by water. The aeeompanying illus-
trations show an exterior, sectional view and eross seetion
of the joint of the poles designed for electric railway and
lighting purposes.

!
|

POLES STIOWING SWEDGE JOINT

> |
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LONDON LETTER

(From Our Regular Correspondent.)

The rececipts from the London County Council Tramways
continue to increase in a very substantial and satisfactory man-
ner, and it would appear that the action of the Progressives in
the Jast Council is being more than justified every day as the
financial condition becomes better known. During a week in
January the electrified lines carried about 1,500,000 more people
than they did for the corresponding week in the previous year,
while the lines still operated by horses carried about 750,000
less passengers, so that over the whole system at that time
operating there was an increase of more than 750,000. The
success of the tramways has had one rather important effect.
It has resulted in the County Council deciding to dispose of the
steamboats which have been plying on the river for the last two
or three years. From a financial point of view, undoubtedly,
this service of steamboats has been a dismal failure, represent-
ing a loss of about £40,000 per year, though some of the mem-
bers of the committee claim that the accounts audited a little
differently would only show an actual loss of about £7,000 per
yvear. In any case, the committee has decided that it cannot
afford a loss of even this sum and it has been decided to dis-
pose of the steamers at the least sacrifice. It seems a pity that
these boats should he withdrawn entirely, for though they may
not have paid, taken in conjunction with the tramways they
certainly have afforded a wonderful attraction to the citizens
of London at a comparatively small cost, a cost estimated by
McKinnon Wood as equal to the rate of only one-twentieth
of a penny in the pound.

The County Council is experimenting with a car which leaves
the Tooting Terminus at 7.15 in the morning and on which is
labelled the words “Women Only.” The experilment was sug-
gested by Whitaker Thompson, chairman of the highways
committee, as the scramble for these carly morning cars by men
and working girls has been little short of a scandal. Only
one car has been used for this purpose as yet, but from reports
received it would seem to have been a great success and doubt-
less more cars will be added to this service in the near future.
It is worthy of note that London is the first city in the world,
so far as the writer knows, to have special cars for women.
The electrification of the Council Tramways in the south of
London is approaching completion, and work is to be com-
menced immediately on the reconstruction of the present horse
tramways from Brixton Road via Coldharbour Lane to Cam-
berwell Green at an expense of about £35,000. On the northern
system work will be commenced almost immediately with the
reconstruction of the tramways in Caledontan Road and Seven
Sisters Road. The construction of the new lines of tramways
from Harrow Road to Putney Bridge has also been commenced
and this work is heing vigorously pushed on account of the
Franco-British Exhibition to be opened in May at Shepherd’s
Bush. This exhibition promises to be a great success and it is
umperative that adequate communication with all parts of Lon-
don should be made.

It is a pleasure to be able to report that the affairs of the
various new tube railways which were inaugurated by the late
Mr. Yerkes are beginning to improve distinctly. The ‘report
of the Baker Street and Waterloo Tube, which was the first
to be put in operation, certainly shows a great improvement
over 1006, and it has been found possible to pay a dividend of
four per cent on the preference shares and three per cent on
the ordinary shares other than those held by the Underground
Company or its nominees. The gross receipts have increased
during the last year by nearly £25,000, or more than fifty-five
per cent over those of the year 1906. The report of the Great
Northern, Piccadilly & Brompton Tube is also comparatively
good, the receipts during the four weeks of January of this
year being more than fifty-five per cent over the corresponding
period of 1907. The directors in this case also are enabled to
pay a dividend of four per cent per annum on the ordinary
shares other than those held by the Underground Company or
its nominees. As to the Charing-Cross, Euston & Hampstead
Railway, which is the one most lately put into service, the re-
port simply states the amount of receipts for the half year, as
this tube has not been in operation long enough to make any
return on the capital invested. It would look, however, as if
this tube would also pay its way in time. :

The report of the directors of the Central London Railway,
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which is the old original “Twopenny Tube,” is not quite so
encouraging, only two per cent being paid this year on the
deferred ordinary stock. The traffic on this line has been de-
creasing for some time owing very largely to increased com-
petition, the total number of passengers having fallen off dur-
ing the last half year by more than 4,000,000 or nearly twenty
per cent compared with the corresponding period of the year
before. It is interesting to note, however, from the report,
that the line from Shepherd’s Bush Station, the western termi-
nus of the railway, to the depot is in course of construction
and that it will be completed in time for the opening of the
Franco-British Exhibition in May. A new station is being
provided immediately opposite the entrance to the Exhibition
which will, of course, be on the surface, the railway coming
to the surface immediately west of Shepherd’s Bush Station.
This extension with the present line from Shepherd’s Bush
Station to the depot yard will form a complete loop and will
in every way facilitate the working of the service.

Railway and automobile interests met recently when Mr.
Philip Dawson presented a paper on “The. Electrification of
Railways” before the Royal Automobile Club. The event was
noteworthy not only from the fact that the Automobile Club
should be taking up subjects of this nature, but on account ‘of
the class of men that found it expedient to be present on this
particular occasion. Quite a number of chairmen of railways
were present and expressed their opinions, and also a number
of the general managers of the various railways, large and
small, main line and suburban, were interested hearers, and in
many instances also expressed their opinions. From a perusal
of Mr. Dawson’s paper it is easy, of course, to gather that he
is an enthusiastic believer in the electrification of railways in
certain circumstances clearly outlined in his paper. The new
chairman, Lord Bessborough, of the London, Brighton and
South Coast Railway, had naturally little to say on the subject,
as the whole electrical world is awaiting the result of the ex-
periment now under way. Mr. Forbes, general manager of
the railway, likewise had comparatively little to say for the
same reason, though both he and the chairman stated that they
agreed with Mr. Dawson that they were on the right track and

- were looking forward hopefully to the result of the experi-

ment. Mr. Ellis, general manager of the Metropolitan Rail-
way, had some interesting remarks to make. It will be re-
membered that in the arbitration proceedings of about four or
five years ago, when this company intended putting in high
tension alternating current in opposition to the low tension
direct current of the district railway, it lost its case and was
therefore compelled to adopt the same direct current system as
the District Railway. It has always been extremely difficult to
get actual figures from railway men as to the cost of opera-
tion, and while Mr. Ellis did not give figures his remarks
tended to show that after careful investigation the cost of oper-
ating electric railways was after all very slightly higher than
the cost of operating by the old steam system. He admitted,
however, that the advantages of the electric system were great
and perhaps not yet fully appreciated, and considers that many
mistakes made are by care and attention rapidly being elimi-
nated and that with a few more changes he considered the
system would soon be as perfect as it was possible to make
it.  Thus, it appears to be the opinion of many railway mana-
gers, that taking everything into consideration the long open
type of American car is not the best suited for suburban
trafic in England, and the Metropolitan Company is now
making efforts to use more and more of its old rolling stock
modified to suit the present conditions, as it was found that
trains could be loaded and discharged on the old compartment
system much more quickly than on the long open car system.
Some most interesting remarks were also made by the general
manager of the Great Northern Railway Company, one of the
large main line railways of Great Britain. This gentleman
is a sceptic on electrification and commenced his remarks by
stating that it was not an engineering problem at all but simply
one of finance, and that in considering suburban traffic if they
had to lose this by the competition of tramways, motor omni-
buses, municipal tramways and other methods of transportation,
the electrification of a line would certainly not bring this traffic
back. Notwithstanding his pessimistic note, however, one would
have gathered from the meeting that on the whole there was
a favorable disposition among railway men towards electrifi-
cation, and frequent comments were made regretting that Mr.
Aspinall, of the Lancashire & Yorkshire Railway, had not seen
fit to publish any figures giving direct results of the Liverpnol
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& Southport line. It is to be hoped that Mr. Aspinall will
some day arrange to do this, as most assuredly the figures
would be of immense value to other railway men, not only in
Great Britain but in other parts of the world. The enormous
gain made in a terminus by operating electric trains instead
of steam trains is bound, with growing suburban traffic, to
make itself felt in all large London termini in time. The mere
fact that there is no shunting of locomotives to be done and
that a train can run up to a platform, discharge its passengers,
refill and go out from the same platform in a minimum of
time is sure sooner or later to bring about electrification.

Lord Cotteslor, presiding at the meeting of the London,
Brighton & South Coast Railway, said that tramway compe-
tition in the suburbs of London was increasing rather than di-
minishing, and added’ that the linking up of lines, which now
ran practically over the whole of South London, with the West-
end and the City by the extension over Westminster-bridge, and
the projected extension over Blackfriars-bridge, would inake
the competition even more severe. The difficulty of a railway
competing with municipal tramways for distances of five or
six miles was almost insuperable, either by way of reducing
fares or increasing the services, although it might be hoped
that if the experiment of electrifying the South London Rail-
way proved successful some portion of the suburban traffic
might be ultimately recovered through the improved and rapid
service that would be given under the system. In this con-
nection it is interesting to note that the chairman, directors
and general manager of this railway have made an inspection
of the line which has been electrified, and which it is hoped
will be ready in a few months.

The proposal to construct a new line of tramways to connect
Richmond, Mortlake, and Barnes with Hammersmith is meeting
with little local support, and, if persisted in, is likely to be
strenuously contested. The sectiotr is being promoted by the
Richmond Electric Light Company and the London Electric
Supply Corporation, and the greater portion of the proposed
line would traverse high-class residential districts. A represen-
tative meeting of ratepayers of Barnes and Mortlake have, by
150 votes to six, protested against the construction of the
tramways, and representation by memorial and deputation have
been made to the local authority urging that the bill be opposed
in Parliament.

The Liverpool Tramways Committee has decided to adopt,
with the approval of the Council, a scheme providing for re-
tirement allowances for tramway employees. Mr. Mallins, the
traffic manager, has modelled his scheme out of the Glasgow
Corporation Tramways Friendly Society, which authorises a
contribution of a penny per week, the payments to be made for
ten years, when about £30,000 will have been accumulated.

The work of extending the tramways in Dumbartonshire is
now in full swing. Operations are in progress both towards
Dalmuir and Balloch. In a short time the Glasgow Corpora-
tion tramways will be extended to Clydebank burgh boundary.
A bridge has to be built over the Forth and Clyde Canal, and
when this has been accomplished there will be a tramway line
all the way from Glasgow to Loch Lomond. The cost of con-
struction, which is being done by J. G. White & Co., of Lon-
don, is put down at £144,000, and the scheme when completed
will embrace Dumbarton burgh tramways, which have been
laid down at a cost of something like £40,000. The whole will
be the property. of the Dumbarton Burgh and County Tram-
ways Company, recently incorporated with a capital of £155,000.

The London & North-Western Railway Company has in-
formed the Watford Urban District Council that, owing to the
unfavorable state of the money market, it does not feel justi-
fied at present in attempting to raise the large capital which
would be required to construct the new Euston to Watford
electric railway. The company will certainly do so, however, it
adds, at a more favorable time.

At the annual meeting of the Hastings & District Tramways
Company, the chairman referred to the Dolter surface contact
system which is now in operation on the line from Hastings
to Bexhill. He said that the company’s concession required
that this line, being on the Front, should be conducted on a plan
other than the overhead system. The directors therefore had
to fall back on one of the surface-contact systems (the conduit
being impossible), although very little was known as to their
merits, and practically nothing as to the particular system which
the board had put into operation. The company was therefore
a pioneer of this-——the Dolter system—and at first and for a
considerable period it experienced many difficulties, which did
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not tend to improve the traffic. By patience and perseverance,
however, it had surmounted most of the difficulties, and the
line was now working in such a manner as to lead it to hope
for fairly good results.

The transfer ticket system inaugurated by Arthur Ellis, tram-
way manager, at Cardiff, has resulted in a huge success, accord-
ing to statements made by Mr. Ellis himself. On one fortnight
the tickets issued increased about 60,000 over the preceding
fortnight, and nearly 40,000 transfers were issued. In many the
receipts during the first week of the transfer ticket scheme
were up £110 and the second week £120. In fact, every day
shows an increase despite the fact that less cars were run-
ning and considerably less mileage.

George Balfour has obtained the controlling interest in the
Dunfermline tramways scheme, for which Parliamentary powers
were recently acquired, and the construction of the lines will
be taken in hand some time during the coming summer. The
tramways will run through Dunfermline and Crossgates to
Cowdenbeath, where one line will branch off to Lochgelly and
the other to Kelty. There will also be a branch line from
Dunfermline to Townhill. The total length of track is about
15 miles, of which it is intended to construct about 11 miles at
present. The line will be partly single and partly double. The
portion to be meantime built will require a capital expenditure
of about £150,000, and this part of the work should occupy
about five or six months in construction. The current will be
purchased from the Fife Electric Power Company. Mr. Bal-
four, it may be added, is already managing director of the
Dundee Broughty Ferry, and Monifieth tramways; director of
the Mansfield tramways; and advising director of the Dum-
barton Burgh and County Tramways. A G S

THE DUBLIN TRAMWAYS

The gross receipts of the Dublin United Tramways Com-
pany from passenger traffic for the last half-year were £170,651,
against £138,618 for the corresponding half-year of 1906, being
an increase of £32,033, or more than 23 per cent, and amongst
the other receipts there is an increase of £43 in rents, £224 in
parcels, and £32 in advertisements, the total receipts from all
sources being £177,502, against £145,146 in 1906. Of course,
the operating expenses increased correspondingly, but despite
this £19,750 remain after charging the additional cost of work-
ing, which amounted to £12,600, being an increase of 16 per cent
in working expenses, against 23 per cent increase in receipts.
There is an addition to the cost of generating electric current
of £1,765, being about 23 per cent, but the consumption in-
creased about 26 per cent, and the cost per unit, viz., 375d., was
practically the same as in 1906, although the cost of coal aver-
aged 10s. 834d., or 1s. 2d. per ton more. The traffic expenses
include a sum of £1,201, which was distributed among all the
members of the staff in the Traffic Department in recognition
of their zeal in the conduct of such a large and unusual volume
of business as the Exhibition produced. The only items in the
general charges which show any increase are the accident in-
surance premium and the rates and taxes. The risk of accidents
increased with the larger number of people carried and of cars
running, and the company had to pay accordingly; while over
the rates and taxes, in respect of which the company had to
pay the sum of £9,600 during the half-year.

The company proposes to add £1,000 this year to the accident
insurance reserve fund, which will bring it up to #£5,000, but
the chairman, Mr. Murphy, does not think this fund need be
further added to. It is also proposed to add £5,000 to reserve,
as has been done for some years, bringing that fund up to
£36,000. Finally, in addition to the usual dividend of 6 per cent
to the ordinary shareholders, it is proposed to add a bonus of
one shilling per share, making the dividend for the half-year
at the rate of seven shillings per share, or 7 per cent per annum,
free of income tax.

At the meceting Chairman Murphy said in part: The year
through which we have just passed has been an eventful one
in the annals of Dublin, inasmuch as it witnessed the holding
of an Exhibition in the suburbs of the city, of unprecedented
magnitude in this country, which, as we anticipated, has favor-
ably affected the receipts of the Dublin Tramways to a very
considerable extent. The fortunes of the Exhibition also were
in a large measure dependent upon the ability of the tramwavs
to convey passengers to and from its gates, and I do not think
I am claiming too much when I say that our staff and the
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appliances which we were able to place at their disposal never
failed to meet the heaviest demands that were made upon them.

I have some figures for the purpose of comparison, taken out
from the latest information available in the case of the Glasgow,
Leeds, Liverpool, and Manchester Tramways, all owned and
worked by the municipalities, and in the case of the tramways
owned and worked by this company for the year 1906, the year
1907 being abnormal, I find that in Glasgow there is one mile
of tramway to every 11,049 of the population in the area served
by the tramways; in Leeds, one mile to 9,000; in Liverpool, one
mile to 14,434; in Manchester, one mile to 8,355; while in Dublin
we have one mile to serve every 7,662 of the inhabitants. This
generous provision of tramway mileage in Dublin serving an
attenuated population compared to the other cities named is
reflected in the number of passengers per car mile and the re-
ceipts per car mile, which are, respectively :

Passengers carried per car mile:

GLASZOW mims.mamss 16 66550 4@ v 58055 5854555 E 550 5E S8 28 11.02
Leeds oo 9.92
TAVEIDPOOl wiissimsn on s smn e s sme s 5w s me @ am 00006 8 5566 665 9.90
L3 < g Tl Vi) o o R R 9.2

10110155 o e R 6.96

The receipts per car mile are:

(GlaSZowW smiae: repimemi s is S 0 NN R N R R B 10.31d.
Leeds v et 10.56d.
Taverno0] ssmsmosssnsmemanes ssmafes deminzmimag SERiHms 11.22d
Manchester ..o 11.02d
TIUBMIY L osssmiminms @ B mineimesomeias (18 @ERaREs N EREHSE 8.60d
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BRUCE PEEBLES & COMPANY

The secretary of Bruce Peebles & Company, Ltd., has issued
the following notice : .

Rrecistereo OrrFice, East PILTON,
EpinBurcH, Feb. 14, 1908.

Dear Sirs—I1 am instructed by the directors to inform you that it has
become necessary to call a yneeting of the shareholders for the purpose
of putting the cempany into voluntary ligquidation with a view to recon-
struction. This step has been rendered neeessary owing to the need for
further working capital. In April last the shareholders sanctioned an
increase of the company’s borrowing powers with a view to a further issue
oi debentures, but by reason of the extreme stringency of the money mar-
let it was found impracticable to make such an issue. Jor the same
rcason it has been impossible to realize advantageously the securities in
which the company is interested.

The shareholders’ meeting is to Dbe
provisional liquidator has been appointed by the eourt, on the company’s
petition, in order to protect the assets and to carry on the business. The
auditors ure at present cngaged on the preparation of the accounts. Plans
for the reconstrirction of the company are already under consideration by
the directors, and have been submitted to and favorably received by some
of the larger creditors, and representatives of the shareholders; and it is
heped soon to put forward a scheme for sanction by the creditors and
shareholders. It is expected that, under the scheme, substantial pay-
ments on account will be made to the ereditors at an early date.

In view of the large contracts in course of completion, it is absolutely
necessary to carry on the business of the company without interruption,
and the direetors hope that the creditors will extend their support to a
course of action which they believe will secure the best result to the
cieditors.

held on =zjth curt. Meantime a

—— e

THE MARSEILLES INTERNATIONAL ELECTRICAL
EXPOSITION

As already announced, an international exposition of the appli-
cations of electricity is to be held in Marseilles this year under
the auspices of the city, the Department of Bouches of the
Rhone, and the Chamber of Commerce. It will be opened
April 19 and will close Oct. 31. The personnel of the American
committee has just been announced. It is comprised of 34
members, including. the following: French Ambassador Jules
Jusserand, H. G. Stott, C. P. Neill, Bion J. Arnold, Charles F.
Brush, Maurice Coster, Prof. F. B. Crocker, Lee de Forest,
Carl Hering, Peter Cooper Hewitt, Samuel Insull, H. Ward
Leonard, J. W. Lieb, Jr., C. O. Mailloux, T. C. Martin, R. W
Pope, C. P. Steinmetz, L. B. Stillwell, Frank J. Sprague, Prof.
Elihu Thomson, W. H. Tolman, S. S. Wheeler, W. J. Wilgus
and Carroll D. Wright.

Offices have been opened in the Park Row Building, New
York.
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THE CLEVELAND SITUATION—THE VALUATION FIG-
URES ARRIVED AT

F. H. Goff, for the Cleveland Electric and Mayor Johnson,
for the city, got down to dollars and cents at their meeting
Saturday, but the amounts were a surprise to both and to the
public at large. Mr. Goff's maximum or extreme figures are
about twice the value placed on the property by the Mayor,
leaving a wide gulf to bridge over and one that will take some
time if the two men do not prepare to give and take very
liberally. '

Mr. Goff’s estimate shows the stock worth $50.14 a share,
based upon the physical value and the value of the grants inside
the city. To this he suggested that $6 be added for the outlying
grants, $5 for a perpetual lease of the property to a holding
company instead of a 25-year lease, as had been suggested, and
$10 for good will. Mr. Goff estimated the total value of the
inlying franchises of $5,004,000, giving the Euclid main line
grant life until 1914 and full life to the Glenville grant, includ-
ing the Euclid creek line. A rate of 5 per cent was used for
interest and 8 per cent for the growth of trafficc. One-ninth
was added to the franchise value, as was done in the leasing
offer of A. B. DuPont a year ago. This gives $556,000, which,
added to the physical value, based upon $17,000,000, with a
percentage of 36, as agreed upon at a former ineeting, give a
total physical and franchise value of $22,080,000. Deducting
from this the bonded and floating debt of $9,141,000, leaves
$13,839,000 as the stock valuation. This divided by 234,000
shares gives $59.41 as the value of each share.

Mayor Johnson took $15,000,000 as the physical valuation of
the stock, there being a difference of more than $2,000,000
hetween him and Mr. Goff on overhead charges and financing.
To this he added his estimate of the value of the franchises
within the city, $3,804.920.62,"in which no consideration is taken
of the length of the life of the Euclid line or other claims
made by the old company. He also added $150,000 as the value
of two and a half miles of track running through Euclid village.
A mile and a half of the track on East 105th Street was also
given an earning capacity up to 1927, which, he said, would
add thirty-four days to the average. With some other addi-
tions he arrived at a total physical and franchise value of
$10,079,534.60. In this estimate he assumed that the rate of
growth is 6 per cent compounded and that the present worth is
computed at 6 per cent. The difference of $2,063,530 on over-
head charges, he said, would add $7.27 a share to the value of
the stock; the concession on the Glenville franchise, $2.31, and
the Euclid Avenue contention, 57 cents a share. Taking into
account all the differences and the claims that have been made
of late, the Mayor says that the value of the stock would: be
about $32.

Mr Goff stated that the suburban lines might be sold to the
interurban railway companies and he believed they would be
glad to get them, but he felt that it would be bad for the city
to have several roads outside in competition with the city
system inside. If it is true, he said, that the company has
operated the outside lines at a loss to the betterment of the
city, then something should be allowed for the good they have
done. Mr. Goff also argued in favor of a lease in perpetuity
instead of the twenty-five year lease that has been under con-
sideration.

At the meeting Thursday Mr. Goff agreed to take 60 per cent
as the proportion of gross receipts used for operating expenses.
The Mayor had contended for 60 at least and Secretary Henry
J. Davis said that the percentage should not be above 60. Alr.
Davis said that the receipts from all sources in 1906 were 4.82
cenis per passenger. Taking 64 per cent of this for operating
cxpenses give 3.0842 cents, whish is slightly over the rate at
which the Mayor proposes to charge for the service. Mr. Du
Pont claims that the increased business, as induced by this rate,
will make up for the charges in operating expenses and result
in a profit. As Mr. Goff has not insisted upon fixing a rate of
fare for the operating company, it is possible that no figure
will be named in the contract or the franchises. DuPont says
that a rate will be hard to fix until the system has been operated
a year under the holding company plan. Under the claims of
the Mayor a committee has fixed the length of the franchises
on an average as 3.1929 from Jan. 1, 1908. Mr. Goff claims
.2649 of a year more.

The points to be settled still are the overhead charges, length
of franchise on some of the lines, value of outside grants and
some others of more or less importance.
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REVIEW OF THE CHICAGO CITY REPORT

The report of the Chicago City Railway Company for the
fiscal year ended Dec. 31 last was published in this paper last
week and is worthy of analysis. Although it included the
operations of 11 months only, the new ordinance now ‘in effect
having been operative from Feb. 1, 1907, it clearly indicates
that the company has made rapid progress, both as regards
business and improvements as a result of the reorganization
work that has been in progress. The returns for the 11 months
compared most favorably with previous years. Although the
gross earnings were slightly under those for the entire year
1900, as compared with 1905 and 1904, they represented an ex-
pansion of $240,614 and $803,715, respectively.

Operating expenses, which included taxes, renewals, interest,
etc,, however, in the late fiscal period were considerably in
excess of the immediate years previous. For dnstance, as com-
pared with 1906, an expansion of $263,068 was recorded; as
compared with 1903, $767,666, and as compared with 1904 the
gain was $1,488,152. The result of this grcatly increased operat-
ing charge was that the net earnings for the 11 months’ period
were less than for several years back. As compared with the
full 12 months’ period of 1906, the falling off in net was
$572,401; as compared with 1905, $527,053, and as compared
with 1004, the decrease was $504,138. During the last fiscal
ycar (11 months) the percentage of operating expenses, which,
as stated above, included taxes, renewals, etc.,, was also con-
siderably greater, than in 1906. In fact, the tendency of such
charges during the past few years has been to increase, rather
than diminish. The pamphlet report of the company states that
the operating expenses of the company for the 11 months ended
Dec. 31 last were arbitrarily fixed at 70 per cent of gross
earnings, and, therefore, afford no opportunity for comparison
as against the result of previous years. However, if we take
the operating expenses, as-a whole, including taxes, renewals,
etc., we are able to make comparison with previous years. The
following table shows the gross and net earnings, dividends paid
and operating ratio to gross earnings of the company for the
last four years:

1908.]

Op. Ratio

Gross. Net. Dividends. P. C.

1907 (11 months)...... $7,562,604 $1,152,421 $1,215,000 84.76
TOO0 =5 s s o558 5 05 55 6 7871,126 1,724,822 1,620,000 78.08
1905 ..... S0 0 00 7,322,080 1,670,474 1,620,000 77.00
TO04 s ssemsomensnmsmens 6.608,079 1,746,850 1,620,000 73- 8o

In the last fiscal year (11 months) the company, after paying
the city of Chicago the sum of $633,832, which was the 55 per
cent of net to which the city was entitled, had left a balance of
$518,580. To this amount there was added $1,116,387 interest
on capital as certified by the Board of Supervising Engineers,
which brought the income from operation for the 11 months up
to $1,634.976. Adding to this amount the net income from
operation for the month of January, 1907, the total net avail-
able for dividends for the 12 months of 1907 was $1,016,558,
which is considerably in excess of the net income available for
stich purposes for several years back. The amount of dividends
paid in the last fiscal year was less by $405,000 than in 1906.
Therefore, the net surplus after all charges, dividends, etc., for
the entire year 1907 was $701,558, which compares with $104,822
in 1906, $50,473 in 1905, and $126,850 in 1904.

The valuation of the property on Dec. 31 last was $28,168,080.
The percentage of annual income on this valuation, there-
fore, was 6.33 per cent based on the 11 months’ operations,
while the percentage of net income to capital stock at par
was 10.64 per cent.

An interesting feature in the report is the fact that while the
number of passengers paying fares increased 3.99 per cent, only
50.83 per cent of the passengers paying fares took advantage
of transfers, as compared with 60.50 per cent in the year
previous. The insallation of the new “pay-as-you-enter” cars
has proved most beneficial to the company, the report states,
as thcy have resulted in almost entirely eliminating the large
number of accidents brought about by passengers attempting to
board or leave moving cars. It has also resulted in a mate-
rial increase in the proportion of fares collected.

On Dec. 31 last the company was operating 244.30 miles of
single track, and the numbcr of double-truck cars in use was
805, while the number of single-truck cars was 251, making a
total of 1056. The growth in passenger travel on the South
Side surface lines was clearly reflected in 1907, as the passengers
paying cash fares increased by 6,244,785, as compared with 1906.
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NEW HAVEN TROLLEY PURCHASES

The report of Winficld S. Slocum, the master appointed by
the Supreme Couart in the suit of the Commonwealth vs. the
New York, New Haven & Hartford Railroad relating to the
question of the legality of the road’s purchases of electric rail-
ways in Massachusetts, has been filed with the clerk of the
Supreme Court. .

The summary of the master’s report is as follows:

The cvidence does not show that ihe defendant corporation, the New
York, New llaven & ITartford Railroad Company, has directly acquired or
held the stock, bonds and securities of the strect railway companies namcd
in the Information.

Upon the question whether it has indirectly acquired or held such stock,
bonds or securities, the master made the following summary of the facts
found by him:

1. The directors of the Necw York New IHaven & Hartford Railroad
Company voted and took action upon the question of acquiring such street
railways, and for that purpose acquired the stock and control of the
Worcester & Connecticut Eastern Railway Company, which afterward be-
came the Consolidatcd Railway Company, which acquired additional powers
from the General Assembly of Connecticut and did acquire the stocks,
bonds and securities of the ctreet railways mnamed in the Information,
excepting of the Springfield Street Railway Company.

2. The directors of the defendant corporaticn holding the entire stock
of the Consolidated Railway Company elected its directors and corporate
officers, and the directors and officers so elected were substantially the
same persons who were corporate officers and directors of the New York,
New Haven & Hartford Railroad Company.

3. The Consolidated Railway Company acquired all the stock of the
Worcester & Southbridge Street Railway Company, the Worcester &
Blackstone Valley Strect Railway Company, the Webster & Dudley Strect
Raitway Company. the Worcester & Webster Street Railway Company
and a majority of the capital stock of the Berkshire Street Railway
Company.

As holder of such stock it controlled the election of the directors and
corporate officers of these street railway companies, and such directors and
officers were substantially the same persons who were directors and officers
of both the Consolidated Railway Company and of the New York, New
Haven & Hartford Railroad Company. s

4. The Consolidated Railway Company did not directly acquire a
majority of the stock of the Springfield Street Railway Company, but it
passed votes, acted and entered into agreements for the organization of
the Springfield Railway Companies, and made an agreement with that
association guarantceing certain dividends on its preferred stock, and guar-
anteeing a certain price upon the preferred stock in a certain event; and
the Springfield Railway Companies did acquire a majority of the stock
and securities of the Springfield Street Railway Company,

5. The officers and trustees of the Springfield Railway Companies are
also persons who are directors and corporate officers of both the New
York, New Haven & Hartford Railroad Company and of the Consolidated
Railway Company.

6. The Springfield Railway Companies by its holding of stock of the
Springfield Street Railway Company elects its directors and corporate
officers, a majority of whom are directors and officers of the New York,
New Haven & Hartford Railroad Company and of the Consolidated Rail-
way Company.

7. The Consolidated Railway Company has continued to hold the entire
capital stock of the Worcester & Webster Street Railway Company and of
the Webster & Dudley Street Railway Company.

8. Upon June 25, 1906, the voluntary association known as the New
England Investment & Security Company was formed, and the Consoli-
dated Railway Company sold and conveyed to it all of the stocks, bonds
and securities which it held in the Worcester and Southbridge Street
Railway Company, the Worcester & DBlackstone Valley Street Railway
Company, the Berkshire Street Railway Company and the Springfield
Street Railway Company (102 shares).

9. The plan of organization of the New England Investment & Security
Company was reported to and approved by the directors of the New York,
New Haven & Ilartford Railroad Company and an agrcement as to the
guaranty of its stock was made between the New York, New Haven &
Hartford Railroad Company, the Consolidated Railway Company and the
New England Investment & Security Company; and the Consolidated
Railway Company was a party of the agreement and declaration of trust.

1o. Most of the trustees and officers of the New England Investment &
Security Company are persons who are directors and officers of the Ncw
York, Ncw Haven & Iartford Railroad Company and of the Consolidated
Railway Company,

In short, the master finds that the company has not directly
acquired the securities of these companies, and also declined o
find that the officials of the New Haven were dictating the
operation of the electric companies or controlling the election
of their officials. He finds that the companics have been man
aged by their own officials and that the stockholders of the
various companies have controlled their election. The point
that must now be dccided by the courts is whether the laws of
the commonwealth have been violated through the ownership of
stock in these electric rallway companies by a corporation in
which the New Haven itself is a stockholder.
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JAMES F. SHAW RETIRES FROM THE BOSTON &
WORCESTER

Announcement was made early this week of the retirement
of James F. Shaw, Jr., as president of the Boston & Worcester
Sircet Railway, and its holding company, the Boston & Worces-
ter Electric Companies. Almost immediately the announcement
followed of a recceivership for James F. Shaw & Company,
Inc., with Arthur D. Hill, a Boston lawyer, as receiver.

Rumors were afloat tfo the effect that the New Haven Rail-
road or BDosion Elevated Railway interests were securing
control of the Boston & Worcester line. The facts, however,
were found to be that James I, Shaw & Company, the firm
through which the Shaws have built and lhandled the securities
of their sireet railway projects, had been temporarily embar-
assed by the general business and financial depression, and that
a reccivership had been precipitated by the suit of John
MecLauzhlin, of Cumberland, R. I, who held a promissory note
of the company due March 26, In bringing his action he
stated that there were 52 notes outstanding amounting to
$700,976.75; that six of them are demand notes for $101,300;
that 13 arc time notes for $167,385, now overdue; that in all
the sum of $268,635 was at present due, that $35,685 falls due
within the month, that $276,500 falls due in April, that $73,164.40
falls due in May, and the remainder; about $47,000, between June
and Jan. 3i next. The bill stated that of the entire indebted-
ness $133,101.75 was unsecured; that 29 notes, amounting to
$567,875, were secured by shares of stock which could not be
sold on ’change for anything like their proper values. It is
further starea that the only assets are equities in these securities
of an estimated value of $880,000

It is stated that the proceedings are of a friendly nature, to
prevent the sacrifice of the securities mentioned at prices that
would work hardship and loss to the company. Friends of Mr.
Shaw state that the majority of the creditors are disposed to
sce Lim through the present difficulty, and that he will not
only soon be out of the receivership, but will also resume his
old piace at the head of his two Boston and Worcester com-
panies. His share in the Boston & Worcester project is stated
as one-sixth. Its exact amount is covered, so far as public
record is concerned, by the holding company. In the Boston

& Worcester Street Railway Company the holding company’

rctains 17,235 shares, while the following hold a single share
each: James F. Shaw, Alex. B. Bruce, Arthur E. Childs, Albion
R. Clapp, William M. Butler, Charles C. Peirce, P. W. Sprague,
C. W. Shippen, II. Fisher Eldridge, Edward P. Shaw, Walter
E. Trumbull, George A. Butman, Samuel Farquhar, John J.
Whipple, and Adams D. Claflin. Mr. Butler, who has served
as counsel for Mr. Shaw ever since the inception of the Boston
& Worcester, takes the presidency of the street railway com-
pany, while Arthur E. Childs becomes president of the holding
company. Both are friendly to Mr. Shaw, and are directors
in the street railway company. Mr. Shaw himself retains a
similar directorship.

Aside from the Boston & Worcester proposition, the firm of
James F. Shaw & Company is interested in the promotion of the
Boston & Providence Interurban Electric Railroad and the
Worcester & Providence Street Railway, neither of which is
yet constructed; and in the following operating companies:
Citizens Electric, controlling the Newburyport surface system;
the Haverhill & Amesbury, giving through connection between
Haverhil! and Newburyport; the Providence & Fall River
Street Railway.

&
A 4

AFFAIRS IN NEW YORK

William M. Ivins, special counsel for the Public Service
Commission, with the aid of the special accountants assisting
him, has prepared and submitted to the commission a chart
showing the inter-relation and inter-dependence of all of the
corporations directly or indirectly under the control of the
Interborough-Metropolitan Company, including the entire ele-
vated, surface and subway railroad system of Manhattan and
the Bronx. The chart also shows in detail the capitalization and
funded debt of the different companies. The chart shows the
Interborough-Metropolitan Company to be composed of forty-
eight subsidiary companies, including the controlling coropra-
tions, the Interborough Rapid Transit Company, Metropolitan
Securities Company, New York City Railway Company, Metro-
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politan Street Railway Company and Third Avenue Railroad
Company. h

The Ninety-seventh Street barns of the New York City
Railway Company were destroyed by fire March 31. Several
hundred cars were destroyed, and the loss was in the neighbor-
hood of $1,000,000 on the equipment and $400,000 on the building.

The Brooklyn Rapid Transit Company, through its counsel,
has informally asked for an extension of the time in which to
make answer to the Public Service Commission’s demand for a
reply to the complaint that subsidiaries of the Brooklyn Rapid
Transit Company unlawfully and unreasonably charge a 1o-cent
fare to Coney Island. The reply is not due until Monday, and
Chairman Willcox favors an extension of time.

1t is stated application will shortly be made by the Inter
borough Rapid Transit Company to the Public Service Commis-
<ion to issue bonds for $50,000,000 to provide for the company’s
notes and for other requirements. It is expected that the
amount of bonds which will be.issued at this time will be
$20,000,000. ;

President Shonts of the Interborough-Metropolitan Company
has made a definite offer to the Public Service Commission.
to sell to the city the Stcinway tunnel at the actual cost to the
Tuterborough Rapid Transit Company, which cost is given at
$7,230,470, not including certain real estate used or acquire:
in connection with the constructon of the tunnel but not neces
sary for its operation. The cost of this real estate is placed at
$412,1170. The Interborough would be willing to accept payment
of the purchase price in the 4 per cent bonds of the City of New
York, at par. In his letter to Chairman Willcox of the Public
Service Commission making the offer, he suggests that “upon
this purchase, the City of New York should enter into an
cperating contract with New York & Queens County Railway
Company (which is owned by the Interborough) to operate the
tunnel in connection with its system of surface railways in
Queens for a period of twenty-five years upon the following
terms, viz: The expenses of operating to be fixed by agreement
at zn arbitrary sum to represent the estimated cost, and one-half
of said sum to be paid by the city, the balance to be met by the
company. A single fare of five cents to be charged between
Foriy-second Street and Fourth Avenue, Manhattan, and any
puint on that line of the New York & Queens County Railway.
Mr. Shonts says the tunnel could be made ready for operation
within sixty days at an additional expenditure of $310,000.

.

MINNESOTA RAILROAD COMMISSION WANTS JURIS-
DICTION EXTENDED OVER ELECTRICS

The state railroad and warchouse commission of Minnesota
wants to be placed in control of electric railways within the
corporate limits of cities and villages. The annual report of
the commission for the year ending Nov. 30 recommends that
the legislature pass laws placing all electric railways under the
jurisdiction of the commission. The report says:

Development during the past year gives greater prominence to and
promise of the successful construction of electric railways in this state,
which in a more or less degree will take tbe place of the steam railways
as time goes on.

“Under a recent decision of the Supreme Court a certain character of
suburban electric railway seems to be placed under the jurisdiction of
the commission. In this connection it is contended by some authorities
that the jurisdiction would not extend to that portion of the line within
the corporate limits of any village or city. It will be apparent that
supervision limited, as this would limit it, would be entirely impracticable
and useless. Undoubtedly, these electric lines will in many cases be
owned and operated by steam railways, and, in the judgment of the com-
mission, the best interests of the state will be served by placing electric
railways under tbe jurisdiction of the commission. We, therefore, recom.
mend legislation to that end.”

Other recommendations are:

‘“We renew recommendation made in tbe 1906 report that legislation be
enacted requiring all parties wbo may desire to build extensions or new
lines of railroads, regardless of the motive power to be used, to secure
the written consent of tbe commission upon application, setting out in
detail the contemplated improvement and, after public hearing, the object
being to prevent the unnecessary duplication of roads or building of
unnecessary lines.”

L 2

Chief Engineer Seaman, of the Public Service Commission
of the frst district of New York, has reported to the board
that the work of building the Van Cortlandt extension of the
subway would be resumed as soon as material necessary for
the structure arrives on the ground.
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FINANCING THE CHICAGO RAILWAYS COMPANY

Judge Ball, in the Superior Court, Feb. 27 dismissed the
bill filed by Clarence H. Venner, of New York, secking to
enjoin the Chicago City Railway Company and the city of
Chicago from operating under the ordinance recently granted
by the city to the company.

Details of the plan of financing adopted by the Chicago
Railways Company have been made public, and it develops
that during the life of the first mortgage bonds, a part of which
have just been issued and are being offered to the public, a finance
committee composed of Chauncey Keep, Henry A. Blair and B.
A. Eckhart will have charge of the finances of the corporation.
The $5,000,000 first mortgage 5 per cent bonds of the Chicago
Railways Company which were underwritten by the National
City Bank of New York and N. W. Harris & Company, New
York and Boston, have been largely subscribed for in Chicago
hy the Illinois Trust & Savings Bank, the Merchants’ Loan
& Trust Company, the Northern Trust Company, Harris Trust
& Savings Bank, the American Trust & Savings Bank, State
Bank of Chicago, Central Trust Company of Illinois and
Western Trust & Savings Bank. Application will be made to
list the bonds on both the New York and Chicago stock
exchanges. The first $2,500,000 of the bonds to be sold will
probably be offered shortly by the Northern Trust Company,
the Merchants’” Loan & Trust Company and Harris Trust &
Savings Bank.

In support of the bond issuc and in explanation of the plan of
organization of the company, Henry A. Blair, chairman of the
directory, gives the following data:

The Chicago Railways Company was organized under the
laws of Illinois, with a nominal capital stock of $100,000, for the
purpose of taking over the system of street railways formerly
operated by the West Chicago Street Railroad and North Chi
cago Street Railroad Companies.

The capitalization of the company is as follows:

Capital stock which has been made the basis of an

iste of participation certificates, as stated below.... $100,000
First mortgage bonds which will be issued during
TOOB se vin wom i whe e e iale s o el s e e e e a8 el e e e e e 3,000,000

Consolidated mortgage bonds, series A, B and C,
issued to meet the cash requirements of organiza-
tion and in exchange for bonds, floating indebted-

ness and other obligations of the old companies.... 37,500,000

The capital stock of the company has been made the subject
of a trust agreement under which four series of participation
certificates will be issued to the holders of the stocks of the old
companies. Dividends earned upon the stock of the Chicago
Railways Company will be distributed to the holders of the
participation certificates at the rates and on the basis of pri-
orities specified in the trust agreement.

Of the series A consolidated mortgage bonds, included in the
$37,500,000 given above, $6,767,200 have been deposited as
security for an issue of not exceeding $5,000,000 five-year 6 per
cent collateral notes of the company.

The following is a statement of earnings of the propertics
for the year ended Dec. 31, 1907 :

(STQSS eI IMES N 5 o s i85 &5 o0 550 25195 a8l e 3 505 8 08 5 $10,538.822
Operating expenses, including taxes................. 7,054,419
Net @arnings. . ...t $2,88.4,403

It will be noted that the net earnings are more than 11 times
the interest charges on $5,000,000 first mortgage bonds.

The entire proceeds of the first mortgage bonds, including
the proceeds of the $5,000,000, the estimated amount which will
be issued during 1908, will be used to reimburse the company
for its cash expenditures in reconstructing and re-equipping
and extending the properties of the company under the direct
supervision of the board of supervising engineers, as required
by the terms of the franchise, and the valuation of the existing
properties recognized by the ordinance of approximately $30,-
500,000 will, therefore, remain as a4 minimum continuing cquity
behind the first mortgage bonds.

Consolidation of-all the elevated railroads in Chicago and the
formation of a $125,000,000 combine to operate the roads as
one contlinuous system is being planned. Officials of the North-
western, Metropolitan and South Side Railroads have declined
to discuss the proposition, although it was admitted that a
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combine of the elevated roads would be the casiest way to
adjust the union loop difficultics and place the eclevated roads
in position to compete with the reorganized surface system.

&

MEETING OF HAVANA COMPANY

The annual meeting of the stockholders of the Havana Elec-
tric Railway Company was held last week, and the annual report
of the company was published in last week’s issue. The follow-
ing directors were elected: First class, to serve for one year,
Carlos de Zaldo, James Rattray and Frank Steinhart; second
class, to serve for two years, Robert Mather, Walter G. Oakman
and Heinrich Runken; third class, to serve for three years,
Antonio San Miguel, Warren Bicknell and David T. Davis.
\Varren Bicknell, the president, in his annual report said that, in
spite of the labor troubles in Havana in the last year, the most
cordial relations now existed between the company and its
employees. The track mile earnings in the year were in excess
of $36,000, which is said to be a greater average a track mile
than for similar lines in this country. Dividends aggregating
3% per cent on the preferred stock were paid in the year. In
the second six months of 1907, under Mr. Steinhart’s manage-
ment, the net carnings increased to $846,155 from $492,210, the
net carnings of the first six months,

Y

INTERBOROUGH RAPID TRANSIT FOR YEAR

The Interborough Rapid Transit Company's statement for the
vear ended Dec. 31, 1007, compares as follows :

1907. 1906.
(GOSS! TECEIDES 5505 o a7 w5 %5 4505 5 76 47555 $23,513,172 $20,916,147
Operating expenses. .. .o veeennn.. 10,316,527 8,703,486
Net earnings.......cooveruvinnennn. $13,100,045 $12,122,660
Qe MICOITT, i ity 5 s 5p s st s 1,146,322 673,508
Total ncOmMess msmurae a5 mams00: 5 $14,342,067 $12,796,259
Interest on bonds.................... *4,772,568 3,061,001
R R AR o 11,537,971 1,341,074
Total interest und taxes: :«iw:e:cwss $6,310,545 $5.303,060
Net income...... 950905000ACEARDEATA: 8,032,422 7,493,192
Seven per cent on Manhattan Ry. stock 4,200,000 3,048.000

Surplus ... oo $3,832,422 $3,545,192
TINGAEndS) oo i oemi a2 3,150,000 3,062,500
S 0] £ (S PR T P $682,422 $482,602
Operating percentage................ 43.00 42.00

#Includes $3,745,002 interest on bonds, $1,016,666 interest on
three-year notes, and $10,000 rental.

TTaxes include $162,040 on real estate, $202,469 on earnings
and $1,172,567 on structure and personal property.

The surplus, $3,832,422, after charging off interest, taxes and
the 7 per cent guarantee on Manhattan Railway stock, is eqnal
to 10.05 per cent earned on the $33.000.000 capital stock.

o

LEGISLATION IN OHIO

Representative Bassett, of Lucas County, has introduced a bill
into the Legislature which requires that interurban railway
companies shall fence their rights of way and build cattle guards
at the crossings. This is really an application of the law that
now applies to steam roads.

The Legislature will be called upon to consider one of the
important points in the original franchise tax bill proposed some
time ago and defeated, as Senator Gayman has framed and in-
troduced a bill that will give the regulation of stock and hond
issues of public utilities companies into the hands of the State
Railroad Commission. This bill provides that the franchisc of
a company shall not be capitalized beyond its actual cost and
that the capital stock of a merger shall not exceed the combined
capital stock of the constituent companies. Under it contracts
and leases can not be capitalized, nor can a contract for future
consolidation.  Senator Gayman said that the representatives of
the companies in arguing against the tax measure said that the
stock did not represent the true value of the property sought to
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be taxed, and he is now trymg to get at this and prevent the
issuance of more stock than is necessary. The State Railroad
Commission will have power to examine the financial condition
of companies in order to decide upon the necessity for new
stock and bond issues, which subjects are left to this board.
Until it gives its consent to such issues a company will not be
allowed to contract a debt, either on bonds or notes, for a
longer time than twelve months.

The house committee on cities has tabbooed the Stockwell
bill providing for authority for cities to build street railways
and in its place recommended one permitting municipalities to
grant one-year franchises, revocable, to street railway companies
to construct tracks on bridges, viaducts and other places of the
kind. ~Another bill provides that municipalities may construct
such tracks and lease them to operating companies.

Senator Lamb, of Toledo, has come to the front with a bill
which prov1de5 that where a line is blocked by a steam railroad
and a crossing of the tracks of the latter is not granted, con-
demnation proceedings may be brought to secure the cross-
ing. Another bill, by the same author, gives City Councils the
right to grant franchises to interurban roads for entrance into
the municipalities in order that they may complete their ter-
minal facilities, if they fail to agree with local lines on a con-
tract for taking the cars in.

The Foster bill, requiring that a list of the names of stock-
holders of corporations be filed with the Secretary of State
each year, was defeated in the House of Representatives. The
principal objection was that such a requirement made public
the business affairs of people who are interested in corpora-
tions only so far as to own a little stock. Representative Stock-
well also tried to pin a franchise tax amendment to the bill, and
this embarrassed it still further, and probably added to the
certainty of defeat.

Representative Hill has a bill in the House making it impera-
tive upon County Commissioners to limit the life of franchises
granted to electric railways to twenty-five years, making them
in this respect correspond to street railroads. It is believed
that this bill will not receive much consideration, as the fran-
chises of railroads would not be worth much if they were
hedged in too closely. The measure would retard the develop
ment of the electric railway business.

S Yo

STREET CAR ““RUSH PROBLEM ™ IN BALTIMORE
EXPLAINED IN A “FRANK TALK”

The United Railways & Electric Company, of Baltimore, has
published the second of its “frank talks” with patrons, and in
it tells the difficulties which prevent it solving the problem of
providing a seat for everyone during the “rush hours.” The
“bulletin” first tells of the conditions that prevail. It states
that every day between 5:30 and 9:30 a. m. and 5 and 7 p. m.
there is a great demand for immediate and quick transportation.
In the four morning hours everyone is in a rush to get to the
place of employment. In the evening all those who have been
accommodated in the four morning hours again wish to be
taken home during only two hours. -~ The company estimates the
number at 150,000. If it could handle the downtown ‘“rush
crowd” like the baseball crowd, the company states, the problem
would be more than half solved. At the baseball grounds cars
are lined up for a mile, waiting for the crowds, and when the
game has ended everyone is accommodated with neatness and
dispatch, although all do not have seats. Downtown, however,
the bulletin states, this is not possible, because of conditions evi-
dent to all. Traffic must be kept moving, and the company can
only do as it is now doing—that is, place on extra cars, timed
to reach the center of the city for the “rush.” The company
also points out that because of the hilly topography of Balti-
more it is not possible to run crosstown cars between Fayette
and Preston Streets, so that all of the traffic must be congested
within Fayette Street and Pratt Street, and every street between
those is used to its utmost. The bulletin closes thus:

“This bulletin is to convince you that we are doing our best
to give you good service, and to give you a broader understand-
ing of our underlying difficulties, so that we will have your co-
operation and encouragement. [f this sketch appeals to you,
try not to kick if you don’t get a seat in the evening or if some-
one casually walks over you. Think it out, and realize some of
onr difficulties.”
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BEWARE OF THE TIME-TABLE IMPOSTER

One of our subscribers writes us as follows:

All railroad officials should beware of the Official Folder
Time-Table Man. His mission is to see you on important busi-
ness. He offers to supply you for a year with time tables free
of charge, you allowing him to advertise in the same. He
agrees to pay you I5 per cent of the net receipts in considera-
tion for a letter of introduction. He presents to you letters of
introduction containing the signatures of prominent railway offi-
cials and one of these letters you are to copy. This letter seems
very simple but, by signing it, you make him your special repre-
sentative. This letter is the joker and binds you to fulfil what-
ever agreements he sees fit to make. He collects cash for the
advertisements from whomsoever he can and leaves his victims
for you to satisfy.

THE PENNSYLVANIA’S REPORT

The annual report of the Pennsylvania Railroad for 1907
was made public Monday, March 2, and shows the highest
carnings in the history of the road. The gross earnings
amounted to $164,812,825, an increase of $16,572,043 over the
previous year. Operating expenses, however, amounted to
$17,801,704 more than in 1906, with the result that the net
carnings showed a falling off of $1,402,801. The net income
for the year was $33,575,056, a decrease of $2,000,244. Out of
this, $21,008,435 was paid in dividends, $2,500,000 was appro-
priated for the extraordinary expenditure fund, and $3,260,651
was expended on revision of grades and other extraordinary
expenditures. Through various profit and loss readjustments
$4,648,576 was added to the profit and loss account, and there
was charged through this account $7,000,000 toward the con-
struction of the New York tunnel and terminal. The total
amount now charged off on this work, the amount of the cost,
in other words, which has not been capitalized, is $30,000,000.
The amount so far added to capital account in connection with
this work is $39,541,414, making the total cost of the work to
date about $69,000,000. The report states that there will be
substantial credit arising from the sale of real estate not
needed by the railroad.

In regard to the tunnel work now in progress, the report says :

The progress upen the Tunnel Extension has been satisfactory, al-
though it has necessarily been delayed by the engineering, legal and
municipal questions inseparable from so extensive an undertaking. It
is_expected that the entire work upon the tunmnels and terminal station
will be completed in 1910.

On the section between Harrison, east of Newark, where the Tunnel
Extension leaves your New Jersey Division, and the western portal of
the Bergen Hill Tunnels, substantial progress was made during the year
upon the masonry, superstructure and embankment necessary to carry
your railroad across the Meadows above the grades of the railways and
streets traversing that territory. The two tunnels through Bergen Hill
have, with the exception of about seven hundred feet, been fully exca-
vated. The concrete lining is being placed in the Bergen I1ill Tunnels
and also in the two tubes under the Hudson River, while the excavation
is completed from the river to the Terminal Station approach at Tenth
Avenue. From Tenth to Ninth Avenue more than half of the work has
been finished. and_on the Terminal Station site between Seventh and
Ninth Avenues in New York City, practically all the retaining walls and
foundations are in place. The steel viaducts' for the support of the
streets adjoining the station site and for the avenues crossing it are also
nearing completion, while the stcel structure of the station itself is in
process of erection. The tunncl excavation from the terminal site east-
wardly to the First Avenue shafts on the westerly side of the East
River is completed, with the exception of the section between Fifth and
Sixth Avenues, and nearly onc-half of the concrete lining and other
work on that portion of the line is completed. In the construction of
the four tunnelg under the East River, one of the iron tubes has already
been completed, and the remaining tubes will be connected early in the
present year.

The tunnels under Long Island City, from the East River to East
Avenue shaft in the Borough of Queens, have been completely excavated
and iron lined, and two-thirds of the concrete lining is in place. The
work between the East Avenue shaft and the western end of Sunnyside
Yard, near Thomson Avenue, where the tunnels reach the surface, i<
under construction.

PROGRAM AT WILLOW GROVE PARK

The Philadelphia Rapid Transit Company has just issued its
program for the amusement season of Willow Grove Park
during 1008. It includes Pryor and his band, from May 30 to
June 27; Victor Herbert’s orchestra, from June 28 to Aug. 1;
the Theodore Thomas orchestra, from Aug. 1 to Aug. 15, and
Souza and his band, from Aug. 16 to Sept. 17.

The pamphlet, which contains 24 pages, and is tastefully
printed, gives a sketch of each of these conductors, and an
account of all of the various amusement attractions at Willow
Grove Park. A sketch of the route followed by the cars to the
park is appended.
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NEW PUBLICATIONS

SPLUIFICATIONS AND ConTracts. By J. A. L. Waddell, with
Notes on the Law of Contracts, by John C. Wait, New
York. Engineering News Publishing Company, 174 pages.
Price, $1.00. '

This book is founded upon lectures presented by Mr. Waddell,
discussing the preparation of specifications and contracts, and the
obligations incurred under them. The text is illustrated by
examples of clauses, and includes some notes on the law of
contracts by John C. Wait.

AN INTRODUCTION TO THE STUDY OF ELECTRICAL ENGINEERING,
by Prof. Henry H. Norris, New York. John Wiley &
Sons, 404 pages. Price, $2.50.

This is an excellent treatise to put in the hands of the am-
bitious student who has an acquaintance with electrical appa-
ratus through its use, but who desires to know more about
the principles underlying operation. To such the most ready
path is from the known to the unknown. Prof. Norris, there-
fore, takes up the lamp, the motor, the generator and power
station, the telephone, etc., and explains their construction
and the reasons therefor. The book is well illustrated, the
text is clear and the style is interesting and explicit. A short
history of the development of electrical engineering is included.

TraeE MotorMAN anp His Durties, by Ludwig Gutman, Sixth
Edition; revised and enlarged by L. E. Gould, editor Elec-
tric Ratlway Revicw. Chicago, The Wilson Company; 195
pages; illust., and three large diagrams. Price, $1.50.

The need of a handbook in simple language on the theory and
practice of electric railway car operation is evident from the
success which has followed the sale of this book. Since it was
first brought out it has passed through five editions. In the
sixth edition, which has now been published, the book has been
revised and brought up to date by Mr. Gould in a thorough way.
Many new illustrations have been included and a description
of single-phase operation and circuit diagrams of the latest
multiple-unit control systems have been added. A comprehen-
sive glossary and an index add to the value of the handbook.

Economies oF Raiway OreraTiON, by M. L. Byers, Chief En-
gineer Maintenance of Way Missouri Pacific Railway.
New York Engineering News Publishing Company, 672
pages. Price, $5. '

In steam railroad work, probably more than in electric rail-
way work, the operating forces is so divided into departments
that it is difficult for the worker in one to obtain a very clear
view of the relation of his work to that of other departments.
Nevertheless if promotions are made from the ranks each man
may at any time be called upon to exercise broader powers
of direction and ultimately may be elected president when he
will have to be acquainted with the work of all. For this rea-
son in all railroad work, in fact in any large organization, it is
not good policy for the ambitious man to limit his knowledge
to that actually required for the task before him. It was with
this thought in mind, and for such readers, that the present
book was written. The author has accomplished his task well
and has placed upon record a wealth of information on railway
operation. The chapter titles indicate the scope of the volume.
They are: Organization; employment, education and discipline
of forces; accounts and accounting; reports; economic opera-
tion; analytical betterments. Although exclusively upon steam
railroad work the electric railway reader will find a great deal
to interest him in this volume

&

STREET RAILWAY PATENTS

UNITED STATES PATENTS ISSUED FEBRUARY 18, 1908

| This department is conducted by Rosenbaum & Stockbridge,
patent attorneys, 140 Nassau Street, New York.]

879,138. Railway Signaling Device; Frederick Bauer, New
York, N. Y. App. filed Oct. 18, 1907. A device wlhereby the
proximity of a train to a crossing is indicated to the motor-
man.

879,168. Electric Railway Signal; Frederic M. Hill and Wil-
liam C. Davis, Columbus, O. App. filed Apr. 6, 1907. A pivoted
semaphore arm having a rotatable disk or pulley to which is
attached a rod which is adapted to be drawn downward and
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fastened by a solenoid magnet to thereby raise the semaphore.
The semaphore is released by a magnetic trip.

897,256. Railway Switch; David I. Griffith, Frostburg, Md
App. filed Aug. 13, 1907. A pair of oppositely-acting spring-
actuated toggles disposed between each switch rail and the cor-
responding track rail.

879,357. Trolley Catcher and Retriever; Franklin J. Gustine,
New Orleans, La. App. filed July 5, 1906. Means whereby the
trolley pole is automatically tripped at a certain position in its
upward movement so as to fall by gravity below its normal
position of use.

879,267. Controlling Means for Pneumatically Operated De-
vices; Ray P. Jackson, Wilkinsburg, Pa. App. filed Mar. 3,
1906. Means for pneumatically controlling a frame of the
double-pantograph type which carries a trolley shoe or col-
lector.

870,283. Pleasure Railway; Thomas G. Mayberry & William
H. Mayberry, Reading, Pa. App. filed Oct. 10, 1907. The car
is made to represent a whale and runs on a partially submerged
track.

870,384. Railway Car Brake and Other Mechanism; Edward
D. Hallman, Larchmont Manor, N. Y. App. filed Sept. 21,
1907. Provides a connecting rod having upon one or both ends
a jaw-member adjustably secured thereto and equipped with
special means for locking the same upon the rod.

879,2097. Air-Brake, Lighting and Signaling System for Rail-
way Trains; William C. Mayo & John Houlehan, El Paso, Tex.
App. filed Jan. 21, 1907. Relates to improvements in the clectric
control of the braking mechanism of railway trains and the
lighting of the trains and the signaling between train crew and
engineer.

879,475. Railroad Joint; John H. Kochenderfer, Galion,
Ohio. App. filed May 1, 1907. Plates are formed on the lower
edges of the fish-plates, which plates pass beneath the rails at
the joint and support the abutting end of the rail and are
rigidly bolted to ecah other.

870,494. Train Protection for Railways; Benton C. Rowell,
Chicago, Ill. App. filed Feb. 13, 1809. Relates to signal and
train stop system for railway crossings designed to make it
impossible for two cars to collide at said crossings.

870,575 Hanger-Strap or Handhold for Cars, Etc.; John
F. Newton, Jr., Boston, Mass. App. filed Oct. 27, 1907. The
depending loop of the ®trap is furnished with a non-absorbent
surfacing, a removable facing strip covering one surface of the
loop, and a detachable fastening for securing the facing strip
in place. )

PATENT NO. 879,384

879,582. Trolley Retriever; Richard Phillips, Washington,
D. C. App. filed June 8, 1906. Flaring arms are pivoted on the
trolley harp and have gear connections with the trolley pole so
as to be raised and lowered automatically.

870,593. Trolley Wheel; Jacob M. Siegrist, Oswego, N. Y
App. filed Sept. 4, 1907. The wheel is of the type having spi-
rally arranged grooves adjacent to the main groove so as to
guide the conductor thereon. ITas special supporting means by
which the wheel is removable and lubricating features.

870,606. Brake Mechanism for Car Trucks; Walter S
Adams, Philadelphia, Pa. App. filed July 27, 1907. Provides
inside hung brake shoes, a lever fulcrumed so as to operate the
shoes in opposite directions, a sccond lever fulecrumed to a sup-
port and having its end fulcrumed to the said first lever.

879,036. Trolley Wheel; Edward J. Harrison, South Beud,
Ind. App. filed Jnly 18, 1007. The spokes of the wheel are
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hollow and communicate with an oil cup within the wheel so
as to lubricate the peripheral groove where it engages the con-
ductor.

870,648. Means for Automatically Closing Electric Circuits;
Fayette W. Keeler, Temple, Tex. App. filed Aug. &, 1906. This
system enables the train dispatcher to communicate with all the
operators at once, as well as selectively ring alarm bells at par-
ticular stations.

870,658. Sanding Device; Benjamin C. Loring, Edgewood,
R. 1. App. filed May 6, 1907. A device for agitating the sand
so that it will not become too closely packed.

870,683. Protector for Third Rails; Frank D. Sharp, Al-
toona, Pa. App. filed Jan. 19, 1907. The third rail is held in
inverted relation between insulating blocks inserted in spaced
cast iron supports on the exterior of which are bolted a pro-
tecting cover of wooden boards.

870,700. Graduated Release Valve; Walter V. Turner, Edge-
wood, Pa. App. filed June 27, 1906. Means for effecting a par-
tial or graduated release of the brakes, comprising a reservoir
charging valve device and a valve device operative by move-
ment of the triple valve piston for controlling the reservoir
charging device.

PATENTS NOS. 870,658 AND 879, 730

870,700. Pressure Governor for Pumps; Henry H. Westing-
house, New York, N. Y. App. filed Dec. 13, 1902. Relates to
pressure governors for motor driven air compressors such as
are employed on cars for supplying compressed air to the main
reservoir of the air brake system.

870,729. Trolley Pole Head; George C. Buchanan, Dubois,
Pa. App. filed Apr. 21, 1006. The trolley harp is pivoted on a
vertical axis so as to swing laterally, the lateral movement be-
ing limited by spring abutments.

879,730. Car Seat; Edward G. Budd, Philadelphia, Pa. App.
filed Aug. 9, 1906. Details of construction of a “walkover” car
seat. :

870,742. Car Fender; Albert L. Cole, Newton, Mass. App.
filed June 17, 1908. Details of construction.

879,750. Railway; George Dippel & Christian Koenig, Pitts-
burg, Pa. App. filed Aug. 22, 1907. A double-deck elevated
railway structure on the two tracks of which trains can be run
in the usual manner, and means whereby suspended trains may
be run on tracks under the two first mentioned tracks.

870,752. Wheel Guard; Maurice . Doty, Chicago, Ill. App.
filed May 29, 1907. A metallic shield or fender adapted to be
secured to the truck of a car and projected down near the
track in front of the wheel. The shield is of such shape that
it will push obstacles out of the way of the wheel while the car
is under motion.

&

EXTENSION OF EASTERN PENNSYLVANIA RAILWAYS

On Feb. 27 service was inaugurated by J. G. White & Com-
pany, managers of the FEastern Pennsylvania Railways, over
the new extension of the properties between Tamaqua and
Middleport. This completes the through 35-mile interurban
connection between Pottsville and Mauch Chunk, one of the
principal improvements planned when the Eastern Pennsylvania
Railways Company was organized. The older properties in-
corporated in this new interurban route are the Tamaqua &
Lansford Railway, between Mauch Chunk and Tamaqua, and
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the Pottsville Union Traction Company’s line between Potts-
ville and Middleport. At present the service is hourly, with
three of the new cars in operation. The extension parallels
the tracks of the Philadelphia & Reading Railroad, is single
track, and well constructed with 7o-1b. rails and cinder ballast.
Long sidings are provided at intervals of two miles. Power is
furnished from the Palo Alto station of the Pottsville Union
Traction Company, which has been enlarged for the purpose
to a capacity of 3000 kw, the addition being two Wetherill cross
compound engines, direct connected to 1000 kw Allis-Chalmers
alternators.

This is one of the most important electric traction develop-
ments of recent date in Eastern Pennsylvania. The populous
centers of Schuylkill and Carbon counties are directly con-
nected. Pottsville is brought into closer connection with many
points in the eastern part of the state, and the new route to
New York is made by taking the Lehigh Valley Railroad at
Mauch Chunk. Ascending the western ridge from the bank of
the Lehigh River, the line affords beautiful mountain scenery
for many miles, and will be popular with excursionists.

PERSONAL MENTION

MR. S. E. MAHAN has resigned as assistant claim agent of
the Twin City Rapid Transit Company.

MR. H. C. GREEN has resigned as superintendent of the
Muncie & Portland Traction Company, of Portland, Ind.

MR, W. H. HOOVER, superintendent and master mechanic
of the Lykens & Williams Valley Street Railway Company, of
Williamstown, Pa., is dead.

MR. CHARLES B. HOUCK has been appointed general
manager of the Wilkes-Barre & Hazleton Railway Company,
with headquarters at Hazleton, Pa.

MR. A. H. WALCOTT has retired as superintendent of the
Blue Hill Street Railway, of Boston. Mr. Walcott was the
first superintendent of the Rockland & Abington Street Rail-
way, with which he remained until the company was sold out.

MR. ARTHUR L. SMITH, whose resignation as superin-
tendent of the Central Kentucky Traction Company and the
Lexington Railway was previously mentioned, has accepted a
position with the Cincinnati Northern Traction Company, Cin-
cinnati, Ohio. <

MR. CHARLES H. DALTON, for more than thirteen years
a member of the Boston Transit Commission, died Feb. 23, at
the age of eighty-two yecars. He served as chairman of the
commission from Jan. 1, 18094, to Oct. 11, 1906, when he resigned
from the body. .

MR. CHARLES L. ROGERS, of Uxbridge, superintendent
of the Uxbridge & Blackstone Street Railway Company, has
also been appointed superintendent of the Milford, Attleborno &
Woonsocket Street Railway, succeeding Mr. Ernest A. Potter,
resigned. .

MR. H. E. FARRINGTON, who returned several weeks ago
to Boston from San Francisco, where he had been connected
with the United Railways, has accepted the position of superin-
tendent of motive power of the Boston & Northern Street Rail-
way Company. Mr. Farrington’s territory takes in the com-
pany’s lines on this side of Boston, and extending as far north
as Nashua, N. H.

MR. H. C. HUSTON has been appointed superintendent of
the Detroit, Monroe & Toledo Short Line Railway, with head-
quarters at Monroe, Mich., succeeding the late Mr. Murdock
McAulay, whose death occurred on Feb. 11. Mr. Huston for-
merly was a conductor on the Detroit, Ypsilanti, Ann Arbor &
Jackson Railway, and more recently has been carhouse foreman
of the Detroit, Monroe & Toledo. Mr. Fred M. Benson, who
has been conductor on the line since it began operation, has
been appointed assistant superintendent, with headquarters at
Monraoe.

MR. F. F. BARBOUR, for many years with the General
Electric Company, of San Francisco, has been appointed assist-
ant to the president of the Portland Railway, Light & Power
Company, with headquarters at Portland, effective March 1.
This is a new position, made necessary by the large increase in
business being enjoyed by the consolidated lines of the Portland
Railway, Light & Power Company, comprising the Oregon
Water Power & Railway Company, Portland Railway Com-
pany, Portland General Electric Company, Salem Street Rail-
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way, Light & Gas Company and Vancouver, Washington, Elec-
tric Light & Power Company.

MR. R. W. SHEPHERD, who for many years was con-
nected with the United Gas & Improvement Company of Phila-
delphia, and latcr was auditor and assistant comptroller of the
Rhode Island Company, has been appointcd auditor of the
Portland Railway, Light & Power Company, with headquarters
at Portland, Ore. This is in reality a new position, brought
about by the resignation of Mr. S. G. Reed, treasurer, who re-
tired from the company to take the position of president of
the German-American Bank of Portland, and the consolidation
of the positions of secretary and treasurer of the Portland
Company undcr Mr. Charles M. Huggins, formerly treasurer
and auditor.

MR. C. B. BUCHANAN, superintendent of transportation
of the Virginia Passenger & Power Company, of Richmond,
Va., has been appointed general superintendent of railways of
the company. In this position he will have charge of all rail-
way lines, as well, according to the official announcement, as of
all bridges, trestles, shops, car houses, stables, viaducts and
parks. Mr. George H. Whitfield has been appointed general
superintendent of light and power, and will have charge of
power houses, substations, dams and canals, overhead and un-
derground light and railway wires, lamps and meters. The
office of general manager of the Virginia Passenger & Power
Company, made vacant by the resignation of Mr. S. W, Huff,
who has become president of the Coney Island & Brooklyn Rail-
road, as previously announced in this paper, has been abolished.

MR. THOMAS CARSON BARR died last week at his home
in Orange, N. J, aged 50. Mr. Barr was educated for the law,
but early gave up his practice to enter railway affairs in Phila-
delphia and was clected president of the People’s Passenger
Railway Company in that city. Then he became interested in
railways in northern New Jersey. With other capitalists he
purchased all the Newark surface roads, except the South
Orange Avente line, and incorporated them into the Newark
Passenger Razilway Company, which was later changed to the
Consolidated Traction Company and then to the North Jersey
Street Railroad Company. The Public Service Corporation is
the present owner. Mr. Barr carried his interests and activities
to Worcester, Mass., and operated roads there for a short time,
but returned to New Jersey and became president of the
Elizabeth, Plainfield & Central Jersey Railway Company. When
the Public Service Corporation was organized he was made a
director. He was a member of the board of governors of the
Orange Club, the Essex County Country Club, the Union
League, of Philadelphia; the Lawyers Club, of New York;
the Essex Club, of Newark; the Trenton Country Club and the
Lotus Club, of Newark.

MRE. WILLIS G. MELOON, general manager of the At-
lantic Shore Line, has withdrawn from the management of the
corporation to accept a more lucrative position with the present
owners, A. L. Bickmore & Company, of New York, and will
take the management of a larger interest in the South or West.
Mr. Meloon came to Maine first as superintendent of the old
Portsmouth, Kittery & York Electric Road and has seen the
property grow from that beginning to its present system of more
than a hundred miles. Although the system has changed hands
four diffcrent times, he has remained as operating head of the
company. The Portsmouth, Kittery & York division soon after
took over the line to Dover and South Berwick and later built
the cross country line from Rosemary to York. Subsequently
the line from Biddeford, Kennebunk and Sanford was taken
over and it became known as the Atlantic Shore Line, and this
past summer the connecting link between the eastern and west-
ern divisions of the system was made, giving a direct line from
this city to Biddeford, as described in the article on the system
which appeared in the Streer Ratnway Journarn for Dec. 14,
1907. Mr. Meloon was largely responsible for harmonizing the
constituents.

MR. ALEXANDER JACKSON, chief despatcher of the
Brooklyn Rapid Transit Company’s surface lines, has resigned,
and Mr. John Weigel has been appointed to succeed him. Mr
Jackson leaves the Brooklyn Rapid Transit Company to ac-
cept a similar position with the Public Service Corporation, of
New Jersey. Both Mr. Jackson and Mr. Weigel have worked
up from the bottom, the former having started as a conductor
in 18935, and the latter as a motorman in the same year. Mr,
Jackson served only a short time as conductor. He was pro-
moted to inspector and in 1897 began his service in the general
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offices as clerk i the time table department, eventually being
made chief of that department. In July, 1903, he resigned from
the Brooklyn Rapid Transit Company to take charge of the
schedules of the Public Service Comporation, returning to the
Brooklyn system Ang. 15, 1906. Mr. Weigel has alternated
much of the time with Mr. Jackson. He went into the shops
first.  Soon thereafter he became in rapid succession, inspector,
general inspector, assistant division superintendent, clerk and
then chief of the time table department® and finally chief
de¢spatcher of surface lines. He went to the Public Service
Corporation when Mr. Jackson came to the Brooklyn Rapid
Transit Company two years ago, and now exchanges positions
with him.

MR. THOMAS MILLEN, whose resignation as master
mechanic of the New York City Railway Company and retire-
ment from railroad service were announced last week, was ten-

dered .a complimentary
banquet by his recent asso-
ciates and other railroad

friends on the evening of
Feb. 29, at Shanley’s. About
one hundred and thirty per-
sons were present, and all
united in expressing their
regret to the guest of the
evening upon his decision

to retire from railroad
work, but complimented
him wupon his fine record

of forty-two years of ac-
tive and honorable railroad
service. Mr. A. C. Tully,
— purchasing agent of the
THOMAS MILLEN. New York City Railway
Company, acted as toastmaster, and the speakers in-
cluded Mr. H. H. Vreeland, president of the New
York City Railway Company; Mr. F. S. Gannon, president
of the Norfolk & Southern Railroad Company; Mr. John D.
Campbell, of the firm of Campbell & Co. and formerly of the
Manhattan Railway Company; Mr. Frank Hedley, vice-presi-
dent and general manager of the Interborough Rapid Transit
Company; Mr. Otis . Cutler, president of the American Brake
Shoe & Foundry Company, and Mr. Daniel M. Brady, of the
Brady Brass Company. In referring to Mr. Millen, Mr. Vree-
land said: “In forty-two years of active railroad work Mr.
Millen has never sought employment, never left one position
except to take a better, never been off a pay roll except during
the period involved in changes, and has never had a vacation
of fifteen consecutive days. The loyalty of Thomas Millen
to friends, family and associates is to them and will continue
to be to him a treasured memory, and should be an inspiration
to them all. That he won the support and loyalty of his sub-
ordinates is shown by the fact that in all these years no labor
dispute or strike occurred under his various administrations.”
Mr. Vreeland also gave a sketch of Mr. Millen’s railroad ex-
perience. Ile said that at an early age Mr. Millen entered the
Cooke Locomotive Works, at Paterson, N. J., first in the mold-
crs’ department, then entered the machine shop. In 1866 he went
to the Hampton shops of the Central Railroad of New Jersey
as apprentice and machinist, and continued there until 1872,
when he was appointed machinist and engine dispatcher of the
Delaware, Lackawanna & Western Railroad. The following
year he returned to the Hampton shops as machinist and gang
boss, and in 1874 was appointed general foreman of shops on
the Utica division of the same road. The following year he
was appointed engine dispatcher of the New Jersey Midland
Railroad, now the New York, Susquehanna & Western. He
continued there until 1884, when he was appointed master me-
chanic on the New York City & Northern Railway Company,
under Mr. Frank S. Gannon. In 1894 he acccpted the appoint-
ment of master mechanic of the Metropolitan Street Railway
Company, the position which he has just resigned. At the close
of Mr. Vreeland’s speech Mr. Tully handed Mr. Millen a hand-
some silver loving cup, which was a gift from a number of
friends outside of the railroad company. Mr. Tully said that
these gentlemen wished to give a testimonial which he could
always keep as a memento of their esteem. The members of
the committee in charge of the banquet were Messrs. A, C.
Tully, W. E. Dougan and T. A. Delaney. Mr. Millen has pur-
chased a farm in Sussex County, N. J., where he will live in
the future.
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which contains the annual operatmg reports to the ends of the

**American Street Railway Investments,’

No.

Io.

The table

various financial vears. Similar statistics in regard to roads not reporting are solicited by the editors. * Inc]udmg taxes. 7 Deficit. I Including Rapid Railway svstem, Sand-

wich, Windsor & Amberstourg Railway, and Detroit, Monroe & Toledo Short Line Railway.
b 5 . u & U-:g ] n . o 0—-’:’ 7
8 | 24 § | 55 |[EZst g4 | E3 g | 55 |Ezs®
> 52 08 - g 59 99 g 58 =% e = O 89§
R Period. —E E g ;,“E_;" gf. £8 oS COMPANY. Period. et é‘ af EE g..E g‘:’.‘.’.:g
55 | &% CR S PR i | &2 i | e [25%2
2a om & Re |2E°A &R cm = ag Zig [
J [ < <3 <

AKRO\ im., Jan. 08 126,126 81,892 44,233 42,502 1,732 HOUGHTON,”MICH.| 1m., Dec. 07 19,740 #12,204 7,536 3,981 3,555
Northern OhloTr &)Ly 07 125,191 79,581 145,610 141,339 1,270 Houghtgn County| 1 ** 06 19,973 *12,326 7,647 3,956 3,691
Light Co. | St. Ry. Co. 12 ' 07| 249,919( *155.918 94,001 47,449] 46,552

3 12 " 06| 229,245( *146.255 82,989 46,977 36,013

BELLINGHAM, 1m., Dec. '07 33,195 *19,501 13,694 6,584 7,110 :

WASH. Whatcom| 1 06 28,903|  *17,143 11,760 6,214 5,547
Co. Ry. & Lt. Co. 120 07| 354,469| *210,4421 144,027 77,517| 66,511 | JACKSONVILLE, im., Dec. ’07 33,243| *21,149 12,094 5,142 6,952
12 06| 279.469| *185,182 94,288 48,236| 46,051|| FLA. Jacksonvlile| 1 ** 06 31,882 *18.309 13,573 3,475 10,098
Elec. Co. 12 07 392,394 *256 341 136,053 50,165| 85,887
. 12 “ ‘06| 326.468( *201.839| 124,630 10,704 83,926

CHAMPAIGN, ILL. | 1m., Dec. '07| 351,977( *199,966f 152,011 . _ . ..[ .. . .. .

Hlinois Traction Co. 1 *° ‘06| 302,165| *168,779| 133386\ .. ....| ...... i

12 07| 3,779,187%2,128,487| 1,650,700 .. ....| ...... IKANSAS CITY, MO. | 1m., Dec. 07| 512,666 261,197 251,469 152,179( 99,291
12 06| 3,013.108[1.651,150( 1,361,952 ......| ...... Kansas City Ry. &| 1 '* 06| 499,632{ 244.103| 255,529| 147,892| 107,637
| . Lt.Co. 7' 't ‘07| 3,678,738| 1,881,414 1,797,323} 1,076,744 720,580

CHARLFS]ON S.C.| 1m., Jan. ‘08 61,569 41,161 20,407 13,443 6,965 7' 06| 3,372,621 1,658,723 1,713,898 1,017,616| 696,283
Charleston Con.Ry., 1~ 7 ‘07 55,334| 37,727 17,607 13,349 4.258 :
Gas & Elec. Co. 1 08| 669,130 427, 1672 241,758 148,563 93,195

11 “oot 07| 601.913| 379,365| 222,548 143,698| 78,850 \MCON GA. 12m., Dec. '07| 355,387 206,121 149,266 67,2001 82,000
| Macon Ry.& Lt. Co.|12 " " ‘06 290,345 185,343 105,002 59,547 45.455

CHICAGO, ILL. 1m., Jan. ‘08 93,985 58,903 35,082 28,532 l
Aurora, Elgm&(,hl- LU 88,893 50,108 32,725 26,492 () 233 MILWAUKEE, WIS.| 1m., Jan. ‘08 314,708 180,645 134,063 98,109 35,954
cago Ry Co 7« © 8| 877207 472,054|  404,554| 192.596| 211,957 Milwaukee Elec. Ry| 1 07| 309,508 163,078| 146,429 94,050| 52,380

7 07| 789,700f +419.999| 369,701 183.187| 186.514| & Lt. Co.

CLEVELAND, 0. 1m., Dec. ‘07 20,904 *11.003 15,901 9,296 6,605 Milwaukee Lt., Ht. & 1m., Jan. ‘08 54,411 30,749 23,662 33,292 19,629
Cleveland, Painmes- 1 06 20,155| 9,949 10,206 7.192 3,015/ Tr. Co. L o7 53.536 27,824 25,711 27,399 11.687
ville & Eastern R.R.[12 ** ** 07| 296,318 *157.1971 139,121 86,552 52,569
Co. 12 °06] 271,100f *143,993} 127,107| 83,939 43,168

MONTREAL, CAN. | 1m., Jan. '08| 285,515 202,504 83,011 15,955| 37,055
Montreal St. Ry. 1 7 07| 271,956] 189,498 82,458 40,165| 42,294

Cleveland, S. W. &| 1m., Jan. ’08| 52,811 30,142 16:3691 L iiiall LA 4 ‘' 08| 1,188.238| 742,027| 446,212} 173,818| 272,394

LColumbus Ry. Co. |1 " 07 49,558 29,004 T R et R 4 0071 1,083,992| 705921 378,072 150.173| 218.80¢
Lake Shore Elec. Ry. | 1m., Dec. ‘07 68,476 ;42.934 25,542 25,348 194 PENSACOLA, FLA, | 1m., Dec. .07 19,586 *13,680 5,905 3,619 2,287
Co. 19 7 6 66,675 *39,452 27,223 22,679 1,544 | Pensacola Elec.Co. [ 1" ‘06 16,129 *11,367]" 4,762 3,157 1,605

12 07| 938161 *521,559| 416.602| 203.073| 122,529 12 't 07| 228,150 *151,881 76,269  40,904| 35.365
12 ¢ = n§ sn(;,wol *476,258| 390,712| 254,198 136,514 ‘

COLUMBUS, GA. 1m., Dec. 07 32,256| ’;14,192_ 18,064 10,506 7,558 | PHILADELPHIA, Ly Jany 081 209287 i | it . GO

Columbus Elec.Co. | 1 06 27,613 12,435 15,178 9,650 5,528 American Rys.Co. |1 ** 07| 2100717 ...... saas sl NN
12 07| 340,575 *184.099f 155875 122,495 33.380 7o 081 1,780,859| ... eeeeeelailod
7% 07| 1,701,549 ... Besonal S Ss e il cosoos

DALLAS, TEX. 1m., Dec. ’07 96,630 152,264 24,366 20,147 219
kDallas Elec. Corp'n. 1 “ ‘06 89,439 72,159 17.280 16,225 1 055 PLYMOUTH, MASS. | 1m., Dec. '07 7,368 *7,417 149 1,818, 11,867
12 ¢ ¢ 07| 1,125,673 *818,102 307,571} 223,108 84,463| Brockton & Plym- | 1‘ **  '06 6.944 *5,336 1,608 1,802, | 1194
12 " 06| 1,023,136 *699.143| 323'993| 185.646| 138.347| outhSt.Ry. Co. 12 ‘07| 119,365 *87,705 31,660 21,379| [10,281
‘ 12 ¢ 2 10F 11,775 *70.892 40,881 21,855 19,026

DETROIT, MICH. 1m., Dec. ‘07 32,856  *28,330 4,526 16,575| $12,0
Detroit, Jackson & 11 ** 07| 392,965( *317,019 75,946 172,950| 197, 004 ROCHESTER, N.Y. | 3m., Dec. '07| 632,564 569,713 62,851| 106,103| 143,252
Chicago Ry. \| Rochester Ry. Co. |3 "' “  '06| 580695 410,032| 179,663| 101,769\ 77,894

N 12 *“ 07| 2,587,423| 1,735,881| 851,542} 465,929} 385,613

% Detroit United Ry.' 1m., Dec. '07| 525,188 *311.276] 213,912| 117,467| 96,445 12 % * 06| 2,280,452| 1,418,613| 861,839] 402,666 459,173

wCo. 1 06| 530956(, *322,627| 208,329 106,976] 101,353

12 07| 6,740,782[*4,148,024} 3 502,758 1,381,2981,211,460

12 06| 6,121,939[%3,718,6211 2/403,318| 1,243,273 (1,160,045 ST. LOUIS, MO. Im., Jan. '08| 827,398| *554,359| 273,039 233,454} 39,585
UtnsltedLRallways Co.l 1 7 07| 826,337| *#577,870| 248,467 231,541 16,926
of St. Louis

DULUTH, MINN. 1m., Dec. ’07 73,092 45,292 27,800 22,043 5.7
EDuluthSt.Ry.Co. | 1 ‘06 66,590 41,621 24,969 16,727 8, 242 \SAVA:'\NAH GA. im., Dec. '07 53,566 *39,258 14,308 12,392 1,916

12 07| 846,084 437,3911 408,693| 301,735 106,958 | Savannah Electric| 1 **° *“ 06 48,656| *32,836 15,820 11,300 4,520
12 06| 768,875 418,8201 350,054| 261,892 88,162/ Co. 12 *“ '07| 602,400 *114,309| 188,090| 144,034| '44,056
{ 12 06| 611,215 379,046 232,169] 134,461| 97,708

E.ST.LOUIS, ILL. | im., Dec. '07| 180,575 96,301 84,274 11,020 43,254 )

East St. Loumis & 1 “ '06| 178,440 88,364 90,076 34,712| 55,364 SEATTLE, WASH., | 1m., Dec. '07| 361,370 *252,884| 108,486 40,991| 67,496
Suburban Co. « w07/ 2,157,443| 1,127,895| 1,020,548 545.358| 482,190 || Seattle Elec. Co. 197 06| 300,476| ¥196,964| 112,512 28,307 | 7 84,206
12 " 06| 1,952,187 973,506| '978,681| 509,224| 469,457 12 07| 3,949,434 %2,684,941] 1,264,493 435,351( 829,142

12 * 06| 3.101,386[%1.963.086| 1,138,300| 326,936(.811,364

EL'PASO, TEX. 1m., Dec. '07 50,791 *35,303 15,489 5418 10,071

L El Paso Cos. 1 06 41,575( *31,004 10,572 4,188 6,384 | TACOMA, WASH. 1m., Dec. '07| 130,576 *93,328| 37,248 31,390| [5,857
12 ‘07{ 506,694| *378,615| 128,079 60,350 67,728|| Puget Sound Elec.| 1" 7 06| 113,467| *83.767 29,700 24,679 5,021

12 06| 391.656| *276,403| 115253 47,216 68,037|' Ry.Co. 12 ¢ '07] 1,664,281 *¥1,091,234| 573,047 345,422| 227,626

12 “ 06| 1,364,574 *911,563| 453,011{ 272,825| 180,186

FT.WAVYNE, IND. 1m., Dec. '07| 116,186 02,533 53,654 .

Ft. Wayne & Wa={ 1 06| 101,380 57,897 43,48 TAMPA, FLA. im., Dec. '07 15,895/ *29,510 16,385 729 15,656
bash Valley Tr. Co. [12 * ““ 07| 1,283,781| 746,036 537,745 427,314 Tampa Elec. Co. 1 706 11,161, *28,967 12,194 - 681| 11,513
12 061,092,807 660,460| 432,347 364,232 68,115 12 '07| 521,181 *388,130| 133,051 6,530| 126,521

12 ‘06| 169,222 *297.958] 189,264 1,423| 187,841

gy et Wit

FT. WORTH, TEX. | 1m., Dec. *07|  84.346| *19,130 35215 9.819| 25,396 e
¥Northern Texas Tr.| 1 “ 06 78,750 _*47,202 31,548 10,223 21,325/ TOLEDO, O. 1m., Jan. ‘08| 217,737 *125,087 92,650 68,604 24,046
ECo.! ... 12 ‘07| 1,060,954 *623,572| 437,381 128,503| 308,878| Toledo Rys. & Lt.| 1 ~** 07 221,808 *130,327 91,481 62,307 29,174

12 06| 854,136| *547,151) 306,984 119,582 187,403| Co. |
|

GALVESTON, TEX. | 1m., Dec. '07 87,669| *54,431 33,238 13,750| 19,488 | WASHINGTON,D.C.|12m., Dec. '07| 325,970  179,762| 146,207 - I
k Galveston-Houston | 1 '06 81,375 *50,444 30,931 11,958| 18,972 Washington, Alex={12 *“ ‘ '06| 275747| 153,173| 122,575 prandgl aon
\ Elec. Co. 12 Q7| 1,050,893 *656,195| 394,697| 154,028| 240,670! andria & Mt. Ver=

12 06| 906,487 *571,226| 335,261| 143,319] 191,941/| non Ry.Co.






