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Substitution of Electricity for Steam as a Motive Power
This subject received considerable attention at the recent
Electrical Congress, and also was the subject of a very com-
prehensive paper by J. G. White, read at the International En-
gineering Congress and published in abstract in this issue.
Having in mind the success attending the operation of electric
motors upon various steam lines, it is natural that the electrical
engineer should look for new fields to conquer, and should in-
dulge in the hope that the important developments on the New
York Central and Pennsylvania systems presage similar im-
provements on other steam roads. As pointed out by B. J.
Arnold in his retiring address, the progress made in electric
railway work during the past seventeen years has been enor-
mous. While the progress has been largely in connection with

the problem of catering to the urban and suburban passenger
traffic, the difficulties overcome and the systems developed have
educated the electrical engineer to deal with the larger prob-
lems arising in the electric work of the future.

Steam railway service can be divided into two broad classes—
short-haul and long-haul traffic. This division holds equally
good for passenger or freight work, and both Mr. White's
paper and the following discussion dealt largely with the local
The suc-
cess of the electric motor in this class of service was assured
from the start, and while the passenger field has been developed

or short-haul portion of the steam railway business.

first, the same success will attend the electrical operation of the
local express or freight traffic. Both passenger and freight
local service call for the same qualifications of motive power;
subdivision of trains into small frequent units, single cars for
the lighter service and trains of several cars equipped with
multiple-unit control for the heavier service. The success of
local service depends upon short headway, frequent stops and
a high schedule, calling for such high rates of acceleration as
can be secured only by equipping all, or nearly all, axles with
driving motors. The steam locomotive with its large percent-
age of dead weight and insufficient tractive effort, is hopelessly
outclassed in competition with the electric motor for such a
class of work. Taken in connection with the poor efficiency
of the steam locomotive when performing a service calling for
rapid and frequent acceleration, the success of its electric rival
was assured in the local field.

Electric traction has now reached the stage, however, where,
having completed the conquest of the local traffic field, it pauses
before taking up the struggle with the steam locomotive on its
The in-
troduction of the electric motor has revolutionized steam loco-

own ground, the long-haul or through-train service.

motive methods of serving the local public, and has created a
large increase in travel, due to the better service afforded. No
corresponding increase in traffic can be looked for with the use
of the electric locomotive hauling through trains, and their in-
troduction in this field must be justified by lower operating ex-
penses for the same service performed; this decrease being
large enough also to pay fixed charges on the increased in-
vestment required.

In some cases secondary considerations may be sufficiently
strong to warrant electrically equipping main steam lines, but
such considerations are local in their extent, and no general
changing over will be attempted until the electric locomotive
has justified its financial right to supplant its steam rival.

The mountain grade problem is one of the most vulnerable
points to attack. Not only is the steam locomotive very in-
efficient and expensive to maintain in this class of service, but
its restricted output necessitates a subdivision of the trains
hauted on the level portions of the road, while the concentrated
weights on a limited number of drivers and the pounding of
the steam locomotive require expensive trestles and a large ex-

penditure for upkeep of rails and roadbed. The abundance of
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water power along many of our mountain roads makes it possi-
ble for the electric locomotive to operate at a cost for power
which will show an attractive reduction from the cost of coal
used by the steam locomotive, which often works at nearly full
stroke on such work.

The views of Messrs. White and Stillwell seem to conflict as
regards the relative amount of fuel used by steam and electric
locomotives for the same service. No fixed ratio of the amount
of fuel used by the two types of motive power can be given that
The losses in the electric
system occur in the generation, distribution and the locomotive
itself, but the percentage of these losses is about the same for
all classes of service, hence a horse-power of work performed
at the rim of the drivers will call for practically the same
amount of coal burned at the generating station, whether the

will apply to all classes of service.

motors are running a train on level, grade or performing a
local schedule. The steam locomotive on the contrary is a ma-
chine of very variable efficiency. Operated on a fixed load and
speed, it can deliver a horse-power with a steam consumption
of 28 1bs. to 30 Ibs,, but on grades, and especially in accelera-
tion work, a horse-power of work performed will call for a
steam consumption of 60 lbs. or more. These figures do not
include any losses due to standing, and, moreover, a pound of
coal produces but 6 1bs. to 8 1bs. of steam, while the stationary
boiler in the generating station will do better than this.

About equal coal consumption for steam and electric opera-
tion, as claimed by Mr. White, would apply more nearly to
main line through trains on a practically level track, a class of
service where the steam locomotive shows to best advantage.
Mr. Stillwell’s claim of one-half to one-third the fuel used in
the steam locomotive would easily be true for such service as
While
a steam locomotive under favorable conditions may run as low
as 28 lbs. of steam per horse-power delivered, this figure ap-
plies only while the locomotive is in operation, and will be in-
creased fully 2o per cent if the losses are added that occur dur-
ing the time it is out of active commission, which is fully one-
half the time. The saving in fuel consumption, passed over as
unimportant by Mr. White, may therefore become a factor of
considerable weight in grade or acceleration work.

The three main items of operation affected by the introduc-
tion of the electric locomotive—{uel, engine crews and main-

the Manhattan, from which he draws his comparisons.

tenance—are each equal to about 10 per cent of the total oper-
ating cost of the road, but in special cases, such as grades or
acceleration problems, their proportion to the total expense is
larger, and it is in these special instances that the electric mo-
tor will make its best showing and first receive recognition.
Its entrance into the main line movement of freight is perhaps
to be deferred until operating figures on a large scale are ob-
tained from such installations as the New York Central. While
the use of such figures will be unfair to steam locomotive
main line work, due to the character of the Central service,
which includes considerable acceleration, the figures obtained
will apply more nearly than the results from the Manhattan,
where the acceleration losses place it in a class by itself.

The development of the single-phase railway motor will un-
doubtedly do much to hasten the introduction of electric loco-
motives on steam roads.
operation of the electric system, the burden of the heavy fixed
charges of a d. c. rotary converter system often leaves no profit

Granted a more efficient and cheaper

warranting a change from steam to electricity. The elimina-
tion of the rotary converter and the change from a protected
third rail with heavy feeders to an inexpensive high-tension
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trolley have cut the cost of installing an electric system for
heavy haulage work to a point demanding the careful considera-
tion of steam railroad managements.

We are rather inclined to agree with Mr. White that future
development in the alternating motor field will be along the
lines of the single-phase commutator motor in preference to
the three-phase induction motor. The induction motor is prac-
tically a synchronous motor, and undoubtedly has a field of use-
fulness, but it is one where constant speed at fairly constant
loads is called for. Variable speed can only be secured by the
introduction of dead resistance or by concatenation, both of
which methods are not to be compared with the methods of
control open to the single-phase commutator motor with its
variable speed characteristics. While there is no great ap-
parent advantage in using a. c¢. motors.and high-tension trolley
for local work, even should high potentials be allowed on local
trolleys, the benefits secured with a high potential trolley in
heavy freight haulage are such as to make it possible to con-
sider the electrification of steam lines which were closed to
the d. ¢. motor and rotary converter. With the reduction in
fixed charges resulting from a cheaper construction, it is pos-
sible also to consider an infrequency of train service, which
places many of our Western grade problems within the scope
of possible electrification. Owing to our short acquaintance
with the single-phase commutator motor itself, its possibilities
have not yet been fully worked out, but it bids fair to become an
important factor in the broad question of electrifying steam
roads.

The steam locomotive and the induction motor are somewhat
on a par as compared with the variable-speed series motor in
general railway work. Neither shows the adaptability required
in a motive power which shall meet the conditions imposed in
traction work varying from frequent stop high-schedule ser-
vice, demanding rapid acceleration and fractional speed run-
ning, grade haulage over an irregular profile at variable speed,
and, finally, main line haulage at a fairly constant speed and
constant output on a track that is fairly level. The demands
upon the motive power are exacting, and are fairly well filled
by the electric motor of the series type, that is, d. c. motors for
local and a. c. motors for the heavy freight haulage work.
While the d. c. series motor has pre-empted the local haulage
field against the horse, cable, and steam locomotive, it is prob-
able that the a. c. series motor will demand recognition in the
long haulage field, with occasional instances where the fre-
quency of train service and considerations of local traffic jus-
tify the retention of the d. c. motor. The reasons for adopting
electricity in this class of steam haulage work must be largely
financial, and the battle with the steam locomotive will be
fought out on the balance sheet. The whole growth of electric
traction is the outcome of seventeen years of development, and
it is reasonable to suppose that continued development of the
generating and distributing systems, together with the locomo-
tive and motors themselves, will place the electric system in a
position to be a formidable competitor of the steam locomotive
upon even main line through haulage service.

Lubrication in Cold Weather

The discussion at the New York State Street Railway con-
vention brought out some facts regarding car lubrication in
cold weather in connection with storage of cars out doors.
Some of these points, while not new, have not been touched
upon for a number of years. At least two speakers in the dis-
cussion referred to spoke of the large amount of power re-
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quired to propel cars after they have stood out doors in the cold
One speaker followed the line of argument that
it would be cheaper to keep the bearings warm by steam used
in a steam-heated car house than to warm them up by means
of electrically transmitted energy used in the propulsion of the
car. The question under discussion primarily was one of keep-
ing cars in car houses as against storing them in open yards,

over night.

but it incidentally brings up the further question of lubrication
in winter. It has become fairly well established that the power
required to operate cars in winter is somewhat greater than
that required in summer under the same conditions, the differ-
ence being largely accounted for by the difference in lubrica-
tion. It is especially true with grease that as the thermometer
falls to zero and below, it stiffens to a point where its value
as a lubricant is much reduced. With oil there is not such an
immense difference between summer and winter conditions.
Judging from the testimony of master mechanics at conven-
tions and elsewhere, oil lubrication is the coming plan for both
large and small motors, as it has been for large motors for some
time; but for those roads still using grease, it is well to remem-
ber that grease which may flow very well in warm weather may
be of little value in cold weather.
traction trucks are in use, the journal friction on days when
the thermometer is below zero has sometimes been such that
with a little snow on the rail the small wheels of the truck

On roads where maximum

would slide rather than revolve, even with the brakes per-
fectly free.

A Chapter of Accidents

We are no alarmists and take no ghoulish joy in the details
of accidents even though we do sport a yellow cover, but when
unusual causes are operative in producing accidents in spite of
the most careful management, they are worth looking into.
Last week the Bay State was treated within twenty-four hours
to four electric car collisions of a character so far out of the
ordinary that they must be classified as freaks.
ings were in this wise: Saturday afternoon a crowded Boston
& Worcester car was bowling through Newton on its way to
the Hub, and stopped at the foot of a long and moderately
steep grade to change crews with an out-bound car that was
awaiting it. While the exchange was being made, another
Boston-bound car started down the grade and ran away on the
Sand, brakes and
reversal failed to check the runaway, and the result was a rear-
end collision, occuring so suddenly that there was no chance
to get out of the way.
shaken up, but nobody seems to have been seriously injured,
though there were some breaks and many bruises. This was
unfortunate, but the excitement had hardly died away and the
car had hardly been cleared, when a third Boston-bound car
came over the hill, ran over the signal torpedoes and was,

The happen-

track, made slippery by slimy autumn leaves.

The passengers were more or less

from all accounts, slackening up when a fourth car came down
the grade on a runaway, and the two chased down hill and
brought up against the pair already there, very fortunately
hurting nobody. All the brakes seemed, it is reported, to be in
good condition, the sand boxes were supplied and operative,
and all hands were doing their level best to stop the cars.
Sunday morning a Worcester street car did a queerer stunt
while going up a longish but not very steep grade in West-
boro.
leaves, and the car came backward down the grade with in-
creasing speed, the wheels still clawing desperately at the track.
Sand, brakes and motors alike were of no avail, and the run-

Part way up, the wheels began to spin on the slimy
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away rounded a curve at the foot of the incline just in time to
meet another car coming up. Nearly a score of passengers
were injured, very happily none of the number seriously. The
autumn leaf has been guilty of delaying traffic before, but never
to our recollection with so unpleasant results. Steam trains
in the mountains have been caught at various times, but never
with others within striking distance. A wet fallen leaf is a
little thing, but when it gets on a grade with plenty of com-
panions there is trouble brewing. Leaves when moist are about
as slippery as anything that can be imagined, and sanding them
does precious little good, for the wheel may bite on the sand,
but will still spin in the slippery mush of sodden leaves under-
neath. And as for the brakes, they merely allow the wheels to
skid even if they can hold against the slimy treads. When once
a car begins to run away, the conditions are such that it is
To all intents and purposes, a track might
as well be greased as covered with wet leaves, and if the wheels

likely to keep on.

start slipping they are likely to keep it up for a while. It is no
easy matter to stop a heavy car coasting down a sharp incline,
even when everything is in working order, and we think that
in this instance the cars got off quite as easily as was to be ex-
pected. The managers have our sympathy. For accidents due
to negligence we have nothing in the way of excuses, but when
one gets up against such outrageous natural conditions as those
responsible for these collisions, he needs the left hind foot of a
graveyard rabbit instead of criticism.

On some of these long Northern lines, where deciduous trees
are plenty, the leaf nuisance is really something to be taken
into serious consideration. Generally speaking, the leaves on
the track at any one time are few, and the wheels merely slip
a bit and then take hold again. It is only when the leaves get
thoroughly damp and cover the track pretty thickly that trouble
begins, as it did in these cases. And this condition is so rare
that it is not one of the things which would naturally be met
Good brakes and full sand boxes will

generally take care of a car, but when leaves are plenty and

by special preparations.

wet, sand, as we have just remarked, is rather ineffective. In
this autumn weather the track is apt to be slippery from mois-
ture at best. Possibly track brushes might be made useful at
this season, as during periods of light snow, but if stiff enough
to take off wet leaves with certainty, they would have to be ad-
justable so as to be pressed firmly-upon the rails when neces-
sary, and the average car has already as much rigging about it
as can well be taken care of. Perhaps a wiser procedure is
to remember the possibility of leaves at this season, and if
necessary keep a man with a broom riding up and down trou-
blesome grades and keeping the track clear. And beyond this,
it is a wise thing, particularly on interurban lines running fast
and heavy cars, to work off at odd times enough brake tests
to determine what can be done at holding or stopping a car
even under unfavorable circumstances. If one thinks of a
moving car as always preceded by a dangerous space equal to
the distance in which it can be brought to rest from that par-
ticular speed, he will quickly grasp the precautions that are
needed in arranging permissible headway and speed. A down
grade and a bad track lengthen the dangerous space, just as
good track conditions and up grades shorten it. The important
thing is to have a practical understanding of its actual length
under working conditions. A series of braking tests could
readily be accumulated quite sufficient to bring out the facts,
and then all hands would know better when to take extreme
precautions. At present the dangerous space is more or less
guesswork as applied to any given road.
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METHODS OF HANDLING PASSENGER AND FREIGHT
TRAFFIC, AND OPERATING FEATURES OF THE OREGON
WATER POWER & RAILWAY COMPANY—II

PASSENGER TRAFFIC AND RATES
Although Oregon City is the only competitive point on the
system, the local fares on all of the lines are based on practi-
cally a rate of 2 cents a mile, while the fares on the steam
roads are 3 cents and 4 cents a mile. For round trips a reduc-
Com-

tion of 10 per cent is made from double the local fare.

FIG. 29—SCENE IN CANEMAH PARK

mutation tickets are also issued based on a rate of 1 cent per
mile. These are usually issued in thirty-ride books. Monthly
commutation books at a somewhat lower rate are also issued
for Oregon City and Gresham. That the management's policy
in making low passenger rates is a wise one has been demon-
strated in a good many cases. One instance in particular
serves to emphasize this point. \What i1s known as the Mount
Scott line, running from Portland to Lents, a distance of 7
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FIG. 30.—MAIN STREET IN ESTACADJA, BUILT IN SIX MONTHS

miles, was originally operated as a steam dummy line with only
a few trains a day, and it was never a paying proposition. The
present owners took hold of the road, changed it for electric
operation, reduced the fare from 10 cents to 5 cents over the
whole line and put on a service to meet the demand, which now
requires cars every twenty minutes. The results of these im-
provements, and of what is termed locally as the company’s
broad-gage policy, are very evident to anyone riding over the
line. Where a year, or even six months, ago there was nothing
but second-growth timber and a few open fields, one finds now

[VorL. XXIV. No. 18.

the entire district between East Portland and Lents platted and
being rapidly settled by a good class of citizens. Property can
be purchased at very low rates here, and at little expense houses
can be built which will at least serve as comfortable homes
until the owners can pay for their property and improve or
build permanent residences. From a sociological standpoint
this has had a very beneficial effect on the people in general,
because it has removed the necessity of their paying rather ex-
cessive rentals for close and cramped quarters in the city and
given them a chance to own their property with sufficient room
in most cases to raise their own garden produce and perhaps
market what they don’t need. Such signs as the following:
“Ten cents a day pays for your home,” and “$5 down and $5 a
month” are seen throughout the whole district. A point which
also shows the rapid growth of this district is that the school
census has mcreased 8o per cent during the last year, and a new
school house is now being erected to take care of 1000 children.

Another example of unexpected increase in passenger traffic
has been evidenced on the Cazadero line. When this line was
opened up for service practically the only town on it was
Gresham, which had a population of 150, The management
thought that one freight train a day with a passenger car con-
nected would serve to handle all the passengers on the line.
The history of other electric railways, where before they were
built no passenger traffic existed and little could be anticipated,
has been repeated, and now seven daily trains each way to Es-
tacada, four of which run through to Cazadero and carry
trailers, are hardly sufficient to handle the regular business.
On Sundays this schedule is increased from 30 per cent to 100
per cent, or sufficiently to meet the demands of the travel. It
may be said that practically all of this business has been de-
veloped naturally by reason of the low fares offered and with
but little special advertising. Features that have helped in this
passenger development have been the facts that the road is the
only one that operates a long interurban line out of Portland
and that the route is very picturesque and touches excellent
fishing and hunting grounds.

The sociological effect of an electric railway is also noticed

FIG. 32—DANCING PAVILION AT ESTACADA

along the Cazadero line. This country is settled largely by the
pioneers of Oregon, who crossed the mountains and settled in
this section some fifty years ago. Without transportation fa-
cilities and a 25-mile to 3o0-mile haul necessary to market their
goods, the advancement of these sturdy settlers has been slow
as compared with that noticed in other parts ot the West. It
has taken the electric railway to wake them up, and its bene-
ficial effect is evident on every hand. Fences have been im-
proved, crops that were formerly fed to the hogs are now
garnered and marketed, new barns and houses are being built,
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land is being cleared and new crops planted, the towns are
growing and new ones being started and a general enlighten-
ment is seen everywhere.

All the passenger cars, including trailers, are equipped with
the Ohmer recording-fare registers, with
which all tickets, transfers and cash fares up
to 25 cents are recorded. Duplex conductors’
receipts are used for all fares in excess of 23
cents. Passengers are instructed to buy tickets
at the stations whenever possible, and all fares
are checked by means of slips, in accordance
with steam-road practice. At present transfers
are issued to the local lines of the Portland
Railway Company.

PARKS AND PLEASURE RESORTS

The company owns and operates two parks
—one at Canemah, the terminus of the Oregon
City line; the other at Estacada, near the end
of the Cazadero line and on the banks of the
Clackamas River. The park at Canemah em-
braces some 38 acres and is situated on a high
bluff overlooking Willamette IFalls. Admission
is free, and while no regular attractions are
offered, an enclosed baseball park, a dancing
pavilion, lunch stands, swings, etc. (Fig. 29),
are provided for the use of special parties on
week-days and for the general public on Sun-
days. The regular round-trip fare from Port-
land to Oregon City and Canemah is 43 cents,
but this is reduced on Sundays to 25 cents, with
privilege of going one way by boat. This
reduction of fare for Sundays has proved a
profitable one, as the regular forty-minute
schedule has to be increased to a fifteen or twenty-minute
service.

Estacada (Fig. 30) is a town of 300 or 400 people, with an
excellent hotel, where six months ago there was nothing but a
small farm and standing timber. Here the company owns 70
acres on both sides of the river, and, as at Canemabh, it is cov-
ered with natural forest. A good proportion of the ground
has been cleaned up and improved and a dancing pavilion has

FIG. 33.—CLACKAMAS RIVER NEAR ESTACADA

been built, while steps lead down to the river, which through-
out this whole locality is very picturesque. Views of the park
and river are shown in Figs. 31, 32 and 33. Lventually a
bridge will be thrown across the river, and the land on the
opposite bank opened up for campers and resorters.
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The Hotel Estacada, which is shown in Figs. 34 and 353, is
owned by the Oregon Water Power & Railway Company, and
has been constructed with a view of providing accommodations
for those desiring short and inexpensive outings within a

FIG. 31.—PARK SCENE AT ESTACADA

reasonable distance from Portland. It is comfortably furnished
throughout, with electric lights and good water, and is under
the direct supervision of the company, its manager being em-
ployed on a salary and not a commission basis. The hotel has
thirty rooms, and while at present its business is largely of a
resort nature, it will eventually take care of a good commercial
traffic. As a special inducement for Sunday traffic, a rate of
5o cents for the round trip is given to Estacada, instead of the

FIG. 34 —HOTEL ESTACADA

week-day fare of $1.35. Another rate that is offered at any
time is $1.50 to Estacada and return, the ticket including din-
ner at the hotel. While this hotel has only been in operation
a short time, it is said to be already paying expenses. Fig. 36
shows a daily scene at Estacada.
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. MAIL SERVICE
The company has contracts for carrying mail over all its
lines. That on the Oregon City division is carried in pouches
on the regular motor cars. On the Cazadero line the mail car

makes two round trips a day between Portland and Cazadero,
and carries a regular mail clerk. This mail service has proved
to be of much benefit to the tributary country.
DESPATCHING SYSTEM
All the cars of the company—freights and specials, as well
as passenger—are operated by a telephone despatching system.
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carload business. This has been due to the good terminal
facilities and to the convenience offered the shippers in order-
ing.

A merchant in Oregon City, when he desires goods, tele-
phones his order to the company’s agent at that terminal and
he transmits the order over the railway’s private wires to the
Portland freight terminal. The order is placed from there by
public telephone, the goods are delivered at the freight house,
and reach Oregon City the same day and frequently during the
same forenoon. The freight house at Oregon City is on the

FIG, 35.—THE OFFICE AND LOBBY OF THE HOTEL £STACADA

A despatcher is located in a tower supported 20 ft. above the
ground on a large pole, as shown in Fig. 37, the tower being
situated at the intersection of the company’s line on Madison
Street with the Southern Pacific tracks. Besides attending to
his duties as despatcher, the attendant also acts as the signal
man in giving the electric clearance over the steam railroad
tracks. A rule of the company that is stringently enforced re-
quires all cars approaching this crossing to come to a full stop,
to signal the despatcher by means of the motorman’s gong,
and only to proceed when proper clearance is given by means
of a semaphore arm on the tower. Another rule requires that
all cars, as a precautionary measure, shall come to a full stop
when descending the grade on the east side of the crossing if a
steam train is seen or even heard.

The telephone system connects the despatcher’s tower with
the superintendent’s office, the general offices, the freight house
and all sidings and stations on the system, there being about
thirty-five instruments installed at present. The Russell tele-
phones are used. They are placed in heavy sheet-iron
weatherproof boxes, fitted with Yale locks. Instead of the
customary despatcher’s sheet, there is in use at the despatcher’s
tower a table marked with a profile of the whole systém, sta-
tions, sidings and distances. At each siding there is a hole,
and small numbered pegs—one for each motor car on the sys-
tem—are inserted to indicate the location of the cars. This
system has proved equal to the demands made upon it, although
it affords no permanent record of the movements of the cars.
When a conductor calls up the despatcher he is required to re-
peat the order and write it down and hand it to the motorman.

DEVELOPMENT OF THE FREIGHT TRAFFIC

The company’s freight traffic had its start on the original
road to Oregon City. Between that city and Portland a small,
but profitable, package freight business has been operated for
several years, two round trips a day being made over the line
with an electric freight motor car. Oregon City is a competi-
tive point, the electric railway having to compete with a steam
road and a boat line, and, although equal freight rates are
charged by all lines, the electric railway controls the less-than-

FIG. 36.—A DAILY SCENE AT ESTACADA

main street and convenient to all business places. That this
convenience in ordering is appreciated by the merchants is well

FIG. 37.—DESPATCHER’'S TOWER AT SOUTHERN PACIFIC
CROSSING

evidenced by the large package business given to the company.
In connection with the Portland freight terminal, the com-
pany also operates three express wagons, which cover regular
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routes in the wholesale district in Portland each day, picking
up packages and freight wherever a card is hung out, as well
as making special calls on telephone orders. This business is
conducted in connection with the package freight traffic in a
manner similar to that of the Wells Fargo Company, and has
proved very profitable. The company has a unique mark for
all its freight cars and wagons, consisting of a diagonal square
with horizontal stripes of white and red.

A good business has recently been developed on the Oregon
City line hauling carload lots of hides and pelts for the mills,
and also cars of hogs, potatoes and cord-wood. Since the
Spring Water division was opened up an interchange of cars
with the steam road has gone into effect, and this is helping to
build up the carload trafhc. )

The Cazadero line was built primarily for the purpose of tap-
ping the large and excellent yellow fir region on the Upper
Clackamas River. By reason of natural obstructions in the
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velopment will include all of the construction necessary outside
of extending the railway from its present terminus on the east
bank across the high bridge to the edge of the reservoir. As
this will be necessary anyway for delivering the concrete for
the dam and power house, the expense of providing for the
handling of the timber may be said to be nominal. It is pos-
sible that a large saw-mill may be erected at Cazadero to work
up some of the timber, and in that event the railway will haul
the lumber to market instead of the logs.

As this large timber proposition necessarily could not be
opened up at the outset, the officials of the road began an
aggressive and systematic campaign to develop a freight busi-
ness along the route of the new line. Mention has already been
made that the road runs through a well-timbered section, por-
tions of which have been cleared and developed-into rich farms.
The territory was thoroughly canvassed for freight business,
and this, as in the case of the passenger traffic, has gone far

FIG. 38 —FREIGHT HOUSE AND SHIPPING SCENE AT EAST PORTLAND TERMINAL

river channel below Cazadero, it has been impossible to float
logs down the stream to the Willamette, and as the country is
too steep and rugged for logging roads, and no other means of
transportation were available, this large timber section, stretch-
ing back as far as the Cascade Range, necessarily has lain dor-
mant for years. The large number of lumber mills in Portland
do not own their timber, so the Oregon Water Power & Rail-
way Company could safely figure on a profitable business in
hauling this fir on the Upper Clackamas to market. As an
additional investment, the company purchased 2000 acres of
this timber land just above Cazadero.

The water-power development at Cazadero will play an im-
portant part in the handling of the timber. The lake to be
formed by the dam will extend up the river for 7 miles, and can
be easily utilized. for rafting and hauling the logs to the dam.
The river for 25 miles above the lake can also be logged. At
the lower end the timber will be floated down the power canal
and into the fore-bay reservoir; at that point the logs can be
easily loaded onto cars and hauled over the electric railway di-
rectlyto the mills of Portland or to the company’sown booms on
the Willamette River. It is thus seen that the water-power de-

ahead of what was anticipated. A package freight business is
conducted with a car making a round trip a day, as on the
Oregon City line, but the large proportion of the traffic is
made up of carload lots, handled entirely at night after the
regular passenger service is ended.

Successful efforts were made to build up the cord-wood busi-
ness, and this has grown so rapidly that the freight solicitor was
long since called in, while the car equipment has been sorely
taxed, although new cars are being added constantly. Port-
land burns wood almost exclusively for fuel, and uses from
200,000 cords to 300,000 cords annually. A conservative esti-
mate before the opening of the road of the amount of such
freight likely to be handled during the year placed the figure at
from 25,000 cords to 30,000 cords. However, over 100,000
cords have already been hauled, and the season is not over yet.

The line is well supplied with side-tracks and the shippers
are given twelve hours during the day in which to load the
cars; then at night they are hauled to the city, and twelve hours
are allowed for unloading the next day, the empty flats be-
ing hauled back at night. A go-ft. flat car, with a capacity of
50,000 lbs.,, will carry 16 cords, and the rate charged ranges
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from 6o cents to 85 cents per cord, according to the distance.
Practically all the cord-wood is for local consumption in Port-
land, and is delivered at the terminal yards on the river front,
or at a siding terminal on East Eighth Street. Such wood
retails at $4.50 a cord.

The lumber business has also been built up to good propor-
tions. Along the railway and directly tributary to it are thirty-
seven saw-mills ranging in size from large mills to the small
portable mills such as are used for sawing ties, and which are
moved about as the timber is cut off. Several loads of these
ties have been loaded on to steel gondola cars for the Oregon
Railroad & Navigation Company and the Oregon Short Line,
and transferred directly to their systems. A large amount of
piling has also been shipped over the road, much of it for
foreign consignment.

The rich agricultural land in the vicinity of Gresham, and
also farther out on the line, is beginning to yield a large reve-
nue by way of freight. As much as 150 cars of potatoes alone
were hauled from one station last winter. On the upper half
of the line above Boring are many old settlers, as already men-
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yards, and here also will be erected in the near future shops,
car houses, warehouses, etc. Figs. 38 and 39 illustrate scenes
at the freight terminal. The remainder of the large acreage
will afford ample room for the erection of manufacturing in-
dustries. The company’s dock is 1648 ft. long and has a water
frontage 25 ft. deep at low water, so that any ships which can
reach the harbor of Portland can load and unload there. Thus
the company’s freight can be brought directly to the ships for
shipment to any part of the Pacific Coast or the Orient if de-
sired without the necessity of using the tracks of the larger
railroads. At Canemah, above Willamette Falls, the company
also owns docks where boats plying on the upper Willamette
can make direct connection with the electric railway, thus
avoiding the charges for passing through the locks at Oregon
City. The company is also about to build a line north from
Madison Street on East Water Street, which lies midway be-
tween the river and the Southern Pacific tracks. Excellent
facilities will be provided along this new line for warehouses
and wholesale establishments. It is thus seen that the Oregon
Water Power & Railway Company has terminal facilities which
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FIG. 39.—PART OF ONE NIGHT'S HAUL OF CORD WOOD AT EAST PORTLAND TERMINAL

tioned, who have been shut off from Portland by the narrow
canyons of the streams and the long drive of 25 miles or 30
miles. These farmers have been accustomed to raise crops
sufficient for their own use, fattening hogs on the oat and hay
fields and then driving them the long distance to market.
These settlers are now putting in large acreages to potatoes,
which is decidedly profitable on account of easy shipments to
Portland. The potatoes are shipped in carload lots, most of
them being transferred to the Oregon Railroad & Navigation
docks, where they are loaded on steamers for shipment to Cali-
fornia. Other crops are beginning to be marketed, the first
carload of wheat being shipped from Estacada only recently.

The company has adopted a schedule of very low freight rates
to develop the business, and through its judicious management
maintains very friendly relations with the shippers. As an in-
dication of the growth of the company’s business, it may be
noted that its total net earnings for the four months ending
with July showed an increase of 50 per cent over the average
earnings of the first six months of complete operation of the
present railway system.

TERMINAL FACILITIES AND TRAFFIC ARRANGEMENTS

The company owns very valuable terminal property in Port-
land which extends for 2 miles along the east bank of the
Willamette River from the Madison Street Bridge south nearly
to Sellwood.,

There are over 400 acres in this tract, and on the northern
portion of it are located the company’s freight houses and

not only meet the present demand, but are sufficiently large and
convenient to handle a vast growth in the way of future
business.

The company occupies a unique position among corporations
operating electric railways, inasmuch as it has made arrange-
ments for a complete interchange of freight traffic with some
of the principal trans-continental railway systems of the coun-
try. This arrangement was brought about after considerable
diplomatic negotiation, it being clearly demonstrated to the
steam-road officials that it would be decidedly profitable to be
a party to the arrangement. They were shown that consid-
erable carload business from the electric railway could be
shipped directly over their lines to eastern points and that this
business would probably amount to more than what would
come to the electric railway from foreign points. The agree-
ment is with the Oregon Railroad & Navigation Company, the
Oregon City Transportation Company and the Southern
Pacific Railroad, all parts of the Harriman system, and, al-
though no agreement exists with the Northern Pacific and
other railroads, business is freely interchanged with them. The
Oregon Water Power & Railway Company is a party to the per
diemand demurrage associations,and to all intents and purposes
operates as a steam railroad. The amount of freight business
that is at present interchanged with the steam railroads
amounts to about 10 per cent of the whole.

CRUSHED ROCK
Just beyond Cazadero the company owns a large and val-
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uable rock quarry. Here it has erected a No. 5 Gates rock
crusher, and arrangements have been made with a firm of con-
tractors whereby it leases and operates the plant and ships all
the rock to Portland over the company’s railway. The rock
is what is known as bull-granite, and has been found to serve
excellently for street pavements, being superior to anything
that has heretofore been used in the city. About ten cars a
day of this rock are hauled over the line, and as the revenue is
from $10 to $12 a car, the importance of the income from this
source is considerable. Fig. 40 shows the crusher plant, and
Fig. 41, the quarry.
OTHER POSSIBLE DEVELOPMENTS

In the way of latent resources the company has, besides its
large timber holdings on the Upper Clackamas River, acquisi-
tions which will be possible of a good development at the
proper time. One of these is a large clay bank at Estacada,
from which it has been found that an excellent quality of
pressed building brick can be manufactured at a comparatively
low cost. There is also said to be an extensive and very val-
uable coal field in the territory south of Cazadero, and as the
supply of wood for fuel must necessarily be curtailed before
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depots, with their contents; all rolling stock in transit or
housed, together with all trestles, bridges and docks.

A lability insurance is also carried by the company. The
terms of this policy fully protect the corporation against any
and all liability on account of accidents occurring to its em-
ployees while in its service.

ACCIDENT AND CLAIM DEPARTMENT

The accident and claim department conducted by the com-
pany is an excellent one, and that the methods followed are
valuable is evidenced by the fact that the amount paid out for
claims is exceedingly low. The secret of the success of this
department of the company, which is under the direct super-
vision of the assistant superintendent, is largely due to the
method of obtaining releases promptly and of always pursuing
a courteous, diplomatic and kind treatment when interviewing
the parties concerned. As the rules of the company in regard
to accidents cover the methods used to a large extent, they are
quoted verbatim:

Accidents—The conductor will use every possible precaution to

avoid accidents. If an accident should occur he will
First.

Stop the car immediately, ascertain the name, residence,

FIG. 40.—ROCK CRUSHER PLANT AT CAZADERO

many years, this will offer a field for good investment and de-
velopment. The railway company will profit from the brick
plant and the coal fields by handling the freight. It is be-
lieved that the lake to be created above the dam at Cazadero
can be made profitable for resort business, and near its upper
end there are said to be some splendid hot springs, whose medi-
cinal properties could easily be utilized for the establishment of
a health resort. v
REPAIR SHOPS AND CAR HOUSES

The repair shops and main car house of the railway company
are located at Milwaukee. They are hardly capable of taking
care of the repair work which the company now has to handle,
as they were originally erected to serve only the Oregon City
line. Now that the company’s extensive track construction is
nearing completion, plans are being formed for the erection of
new shops at the terminal yard near the Madison Street Bridge,
which will be equipped with the most modern appliances and
will be amply large to take care of the company’s equipment
for some time to come. A good sized car house will also be
erected at this point. In all probability arrangements will be
made to build the company’s passenger equipment, in addition
to the rolling stock used by the freight department.

INSURANCE

All of the company’s property is fullyvinsured against fire by
a blanket policy covering all car houses, shops and power
houses, with their machinery and supplies; warehouses and

FIG. 41.—ROCK QUARRY AT CAZADERO

and business address of the injured person, render all possible
assistance ; if necessary, taking him to a drug store, if one is near
by, or summon an ambulance. Suburban cars will be provided with
United States Army regulation “First aid to the injured” packages,
which may be placed at the disposal of the injured person, or his
friends or fellow passengers.

Second. In case the accident is at all serious, conductor will tele-
phone immediately to the superintendent’s office, stating place and
nature of accident. The company's surgeon will be notified by the
superintendent’s office.

Third. He will ascertain the names, residences and business
addresses of all passengers in car, and of all persons who witnessed
the accident, and at end of trip make out a written report and send
same at once to the superintendent, giving full and detailed report
of the occurrence.

Fourth. The conductor will refrain from conversation or giving
any information of any accident to any person other than the proper
officials of the company. e will not accompany injured parties
h me, or call upon same, without consent of superintendent.

Note. The above rules regarding accidents are of the utmost im-
pertance and must be observed, no matter how slight the accident
t¢ person or property.

For Example—If a person falls in stepping from your car, even
v.hen the car is at a standstill and the accident is due entirely to
th. passenger’s own carelessness, and passenger insists that he or
she is not hurt, the name and address of such person, with wit-
nesses, must be taken and reported to the superintendent. This is
absolutely necessary for the protection of both company and con-
ductor. Accident reports must be handed to proper officer at the
first opportunity.

The “first aid to injured” package which is carried on each



784

car consists of a fibre box about 6 ins. x 6 ins. x 4 ins., and con-
tains the following articles: Two packages absorbent cotton,
two packages of absorbent gauze, two 2V4-in. absorbent band-
ages, two 3-in. absorbent bandages, two rubber adhesive
plasters and a card of safety pins. The strap of the box is
sealed, and no conductor is allowed to carry a package unless
this seal is intact. If part of the contents are used the box is
returned at once to the superintendent’s office and exchanged
for a whole box.

Conductors are always required to have in their possession

Form 0. J-8-12-03-3M

The Oregon Water Power and Railway Co.

Form 18. 2504-2K
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THE OREGON WATER POWER AND RY. CO.
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FIG. 42—EMERGENCY ACCI- FIG. 43.—STANDARD ACCI-

DENT REPORT DENT REPORT

while on duty copies of the emergency accident report blank,
reproduced in Fig. 42. In case of accident this is filled out
with the names and addresses of all passengers and persons in
the immediate vicinity who may have witnessed the occurrence,
and sent at once to the geiteral office by the first car passing in

ForM 11. J-6-4-04-sM.

Tknow all Men by these Presents, That 1.
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how the accident occurred. This report is fastened inside of a
cardboard folder convenient for filing, with blank spaces on
the outside for the number of the accident, its location, the car
number, date and the conductor’s name. A copy of the rules
given above is printed inside the folder, together with the
names and addresses of the company’s physicians. This re-
port is handed in person to the assistant superintendent and is
subscribed and sworn to before him as a notary public.

After this full report is received it is recorded in a ledger
book in which the accidents are numbered consecutively. An
alphabetical index in the front of the book contains the names
of the persons injured, together with the number of the acci-
dent and the page number. The record includes an exact copy
of the conductor’s report and notation of how the case is
settled.

All the conductors carry release blanks, Fig. 44, which are
the same as the standard legal form, except that they are con-
densed. Whenever an accident occurs to a passenger
(unless it be of a very serious nature) the conductor courte-
ously asks the injured person to sign the release. For an acci-
dent which is due'to the passenger’s own carelessness a release
of this sort is generally obtained on the spot, because he gen-
erally realizes that the train crew is not at fault and is willing
to release the company from all claims and responsibilities,
whereas an attempt to secure a release from the same party a
day or two afterward would frequently be futile. The general
office is invariably notified of an accident immediately after it
occurs, and the assistant superintendent instantly drops what-
ever he is doing and makes all haste to reach the scene. If the
conductor has not been successful in securing a release, the
assistant superintendent generally succeeds in getting it. This
form of quick release has proved to be of inestimable value, and
it is said fully go per cent of the average accidents are settled
in this way, and cost the company either nothing at all or a very
nominal sum. The release ends the matter immediately, and
does not give the injured party time to get “litigation symp-
toms,” which might prove expensive to the company, even in
case suit was brought by him and won by the company.

In cases where releases cannot be obtained immediately every
assistance possible is rendered to the injured person, and if the
injuries are at all serious he is taken to a hospital. Physical
examination is at once made by the company’s surgeons, and
as the person improves and opportunity offers, a basis of set-
tlement is generally arranged and the company released, fre-
quently on the payment of the drug and physicians’ bills, and

RELEASE

Dollars,

to me in hand paid hy the Oregon Water Power and Railway Co., a corporation, the receipt of which is

herehy acknowledged, do, for myself, my heirs, executors and administrators, herehy release and forever discharge the said
OREGON WATER POWER AND RAILWAY Co., its successors and assigns, its officers, agents and employes of and from all

actions, causes of action, suits, controversies, claims, damages and demands of every name and nature, for and by reason of

any matter, things or thing from the beginning of the world to this.............veerunen

day of

and especially from all claims, damages and demands, accrued or hereafter to accrue, arising out of...

In Witness Whereof, I have
Executed in presence of

FIG. 4.—RELEASE BLANKS CARRIED BY CONDUCTORS OF THE OREGON WATER POWER & RAILWAY COMPANY

that direction, or other opportunity. The reverse side of the
blank is intended for remarks and full particulars of the acci-
dent. In addition to this emergency report, each conductor is
required to fill out a standard accident report blank at the end
of his run. In this report (Fig. 43) he also gives the names
and addresses of the witnesses, damage to property, addresses
of persons injured, with nature of injury and full details of

possibly also for the damage to clothing and loss of time. The
management is always liberal in settling such claims, because
a few extra dollars will generally keep the good will of the party
and head off any antagonistic feeling which might otherwise be
costly to the company. When releases are not secured im-
mediately the principal witnesses are visited as soon as pos-
sible, and their statements of the accident taken down in long-
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hand and sworn to before the assistant superintendent, who
carries with him a notary’s seal for that purpose. This plan is
found to work out better that when the statement is taken down
in short-hand and afterward submitted to the witness in type-
written form.

The assistant superintendent is given wide latitude in the
settlement of claims, and only in cases of large amounts are the
company’s attorneys or other officers consulted. In addition
to its own claims, the company’s officials settle all claims for the
accident insurance company in which the employees are in-

sured.
EMPLOYEES

The company's officials maintain very pleasant relations with
the other employees. There is no union among them, nor any
benefit associations. Accident insurance is carried for the men
with an established company, for which they pay a low rate.
Each employee also pays to the company 50 cents a month for
a hospital fund, which entitles him to free medical supplies and
service and also to hospital attendance if necessary. In the
way of discipline, the personal element of the superintendent
enters largely, no merit or demerit system at present being in
use. For slight infractions of the company’s rules the men are
disciplined by being put at the foot of the extra list for a few
days.

When new men are employed they are first interviewed by
the superintendent or his assistant, who questions them as to
their past experience, examines their credentials, looks into
their history and sizes them up in general. If they are deemed
likely candidates they are put out with an instructor for two
or three trips; if they then seem to take an interest in their
work and are adjudged competent to discharge the duties, a
deposit of $25 is required of them and their regular breaking-in
is proceeded with. If, however, they do not show up satis-
factorily at this stage, they are immediately dropped. The
officials have a preference for a man who has had previous rail-
way experience, and it has been found that on the average such
a man will break in in about six days. Frequently during this
period the superintendent hoards the car upon which the man
is being instructed and calls the attention of the instructor to
any points which he deems necessary as to the man’s work.
After breaking-in the student is given a rigid oral examination
covering the names of streets, transfers, collection of fares and
his duties in general. Special attention is given to the per-
formance in case of accident. He is then required to provide
himself with a good watch and uniform and is put at the foot of
the extra list for regular service. Each man is provided with a
rule book, which in general follows the customary regulations
used by most electric railway companies, with such special rules
as are neded to meet the local conditions.

CONCLUSION

The Oregon Water Power & Railway Company is incorpo-
rated under the laws of Oregon, and has a capital stock, fully
paid, of $2,000,000. Its present authorized bond issue amounts
to $2,500,000, with an additional $500,000 retained by the trus-
tees to retire outstanding bonds of the Portland City & Oregon
Railway Company. This railway system has been self-sus-

taining from the first, and has now an established income sub- .

stantially in excess of operating expenses and fixed charges
upon the total honded debt, which result has been accomplished
before the lines have been in complete operation a full year and
without any income from the water plant, which, as yet, is
without earning power.

The officers of the Oregon Water Power & Railway Com-
pany are as follows: President, W. H. Hurlburt; vice-presi-
dent, J. Frank Watson; secretary, Wm. T. Muir; treasurer,
Frederick S. Morris; auditor, Daniel Grant; chief engineer, G.
I. Brown; superintendent of construction, William Tiffany;
superintendent of transportation, G. C. Fields; assistant super-
intendent and claim agent, B. S. Boynton; superintendent of
power, E. C. Morrow; chief despatcher, A. R. Dimmick.
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THE EFFECT OF CHANGING THE GEAR RATIO ON A
SERIES RAILWAY MOTOR EQUIPMENT

BY J. C. HUFFMAN

With a given equipment, 4

What is the effect of changing the gear ratio on a railway
motor ?

What gear ratio will give the best results?

These questions can best be answered by considering a prac-
tical case. A quadruple equipment of 6o-hp 5oo-volt motors
and car having a total weight of 29 tons is used in this investi-
gation. The ratio of gears on this equipment due to mechan-
ical limitations is from 14:68 to 32:52.

In selecting a motor equipment where low schedule speeds
are specified, and which requires low gear ratios, care should be
taken not to have the gear ratio so low that while the car may
be going at not more than normal speed, the revolutions of the
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FIG. 1.—SPEED AND AMPERE SQUARE CURVES FOR GEAR
RATIOS FROM 14:68 TO 30:5%

armature will be in excess of the rated safe limit, and this be-
comes of special importance when cars are to operate on down
grades.

The old method of rating a railway motor on the horse-power
it will develop for one hour and not heat above 70 degs. C., is
no longer adhered to by manufacturers except to furnish a
comparison of motors and commutating possibilities. Motors
are now rated on that root mean square value of current which,
operating at such voltage as represents the average voltage in
practice, will not give a temperature in excess of 70 degs. C.
Such rating of motors is based on the heating due to copper
loss, which is proportional to the square of the current; and to
iron loss, which is a function of the voltage. The limit of the
root mean square amperes for a railway motor in service is
that value of current which, if running continuously under a
pressure of 300 volts, will not cause the temperature to rise
above 70 degs. C.

Time-speed and time-power curves are plotted for four gear
ratios and for runs of ¥4 mile, ¥4 mile, 34 mile and 1 mile. An
initial acceleration of 1 mile per hour per second is assumed
in all runs, and a braking rate of 2 miles per hour per second;
this being about the limit of braking rate that bodily comfort
of passengers will permit. Also a ten-second stop is.assumed
in all cases.

Fig. 1 shows the increase of speed with the increase of gear
ratio, this increase of speed being obtained at the expense of
increased current. From the nature of series-motor character-
istics, it follows that any condition which is imposed whereby
the armature speed is reduced will be accompanied by increased
current. It follows then that while the car attains a higher
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maximum speed with increased gear ratio, the armature re-
volves at a lower rate for such change of gearing. A com-
parison of the heating effect—current square—is also shown
in Fig. 1. This effect increases very rapidly with the increase
of gear ratio, and especially so at starting. These curves serve
to show why high-geared motors, such as are used in inter-
urban service, should have a low initial acceleration, so as not
to cause excessive drop on the line at starting, with its bad
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FIG. 2.—TRAIN RESISTANCE AND TRACTIVE EFFORT CURVES

effect on other cars running, and if on interurban lines the ex-
cessive maximum loads the rotaries are called on to supply,
where the cars per sub-station are few in number.

In Fig. 2 are curves of train resistance and of tractive effort.
The train resistance curve is in pounds per motor for a 29-ton
car. The tractive-effort curves are also in pounds per motor.
The tatter differ in.this respect from the usual custom where
tractive effort is plotted against values of current. The method
here used of plotting tractive effort against speed better shows
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FIG. 3.—STEED AND POWER CURVES

the effect on the relation of speed and tractive effort when the
gearing is changed. These curves show that for a given car
speed the tractive effort increases when the gear ratio is in-
creased. At first thought this may seem paradoxical, and espe-
cially so in view of the fact that for a given value of current
the speed increases proportionally with the gear ratio, while
the tractive effort decreases proportionally with such change
of gear or is inversely proportional to the change. The fact
that the tractive effort does increase, however, with the in-
crease of gear ratio for the same value of car speed, is ac-
counted for by referring to Fig. 1 and noting the rapid increase
of the current square values; torque in a series motor is almost
directly proportional to the square of the current. Fig. 2 also
furnishes a means of determining the maximum speeds avail-
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able with different gear ratios. The points of intersection of
the train-resistance curve with a tractive-effort curve of each
gear ratio is the highest speed that can be made with that gear
ratio—i. e., at the point of such intersection the tractive effort
just balances the train resistance. Only partial tractive-effort
curves are here shown because of the large scale used to show
more clearly the maximum speeds available.

Figs. 3, 4, 5 and 6 are speed-time and power-time curves for
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FIG. 4—SPEED AND POWER CURVES

runs of ¥4 mile, ¥, mile, 34 mile and 1 mile, with the different
gear ratios specified. Two sets of curves are shown—solid and
dotted. The dotted curves are for runs in which the same
schedule speed is maintained for a given length of run with the
different gear ratios, and will be taken up later.

The solid lines are speed and power curves, in which the
motors are either worked to the continuous root mean square
current limit or else to the limit of maximum available schedule
speed. In the former class are the shorter runs of the higher
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FIG. 5.—SPEED AND PCVER CURVES

gear ratios. In these a higher schedule speed is available, but
is not permissible if the motors are to be run continuously
within the heating limit. To keep within this limit of heating
on these runs it is necessary to have some coasting. In the
latter class are all runs of the lower gear ratios, and in the
longest runs of the higher ratios. In these the heating effect
is well within the limit, while the schedule s‘peed is the highest
available ; there being no coasting, the brakes being applied im-
mediately on cutting off power.

Figs. 3, 4, 5 and 6 also show the change in power consump-
tion from the time the motors start until the power is cut off.
These kilowatt per car-time curves again enable us to see the
amount of increased power that is required for the increased
speed attained by increasing the gear ratio, and also the de-
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cided increase of power at starting, due to increased gear ratio.
From these curves are obtained the watt-hours per ton-mile.
These values for the different length runs and gear ratios are
given in the table. This table also contains the schedule speeds
for the different runs and different gear ratios. It is fair to
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All stops 10 seconds.,
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F1G. 6.—SPEED AND POWER CURVES

assume that intermediate runs will have schedule-speed and
watt-hour per ton-mile values lying on curves connecting the
above points.

Fig. 7 shows curves of schedule speeds for different gear
ratios and different length runs. It is
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The dotted curves of Figs. 3, 4, 5 and 6 furnish another basis
of comparison of gear ratios. Here the highest schedule speed
available with the lowest gear ratio is the schedule speed as-
sumed for like runs with other gear ratios. The abnormal drift
on the longer runs, and especially the longer runs of the higher
gear ratios, are not in keeping with actual service curves.
They are given here, however, as a means of comparing differ-
ent gears making the same length run at the same schedule
speed. The tables give the watt-hours per ton-mile for these
runs, while Fig. 9 shows curves plotted from these tables.

The curves of Fig. 9 show generally lower values than do
those in Fig. 8. From this it appears that runs made by the
high gears and having a long coast are the most economical.
This again brings in the question of that kind of running which
for a short time at the starting of cars brings a hard jam on
the power house or sub-stations, and if such running is justi-
fied by the economy it effects in power. This will be referred
to in conclusion.

SUMMARY

The effect of changing the gear ratio on a car equipment is:

Increased car speed and a correspondingly decreased tractive
effort for increased gear ratio for a given value of current.

Increased tractive effort for a given car speed with increased
gear ratio.

Increased maximum speed available and an increased current
attending this maximum speed which increases the motor heat-
ing for an increased gear ratio.

While a high ratio operating on runs having a long coast
shows economy of power in its favor, the erratic load of such
heavy pulls for a short time on the supplying station, and the

natural to suppose that for a given

length run the schedule speed would 150
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ing began immediately on cutting off power and no coasting
allowed, as in some of the above runs. Coasting, however, as
has been stated before, is necessary on the short runs for the
higher gear ratios in order to keep within the continuous limit
of root mean square current, and to this is due the intersection
of the schedule-speed curves instead of their having an in-
crease for all values with an increase of gear ratio.

From the above wvalues, watt-hours per ton-mile curves also
have been plotted. The same cause holds for the intersection
of thesce curves as for the curves of schedule speed. Tt will be
noticed, however, that in runs having no drifting the schedule
speed and the watt-hours per ton-mile increase when the gear
ratio is increased.

DIFFERENT GEAR RATIOS)

telling effect on drop, car lights, and other cars running, more
than offset any saving of power that shows to its advantage.

As a general proposition, then, it may be stated that the best
gear ratio to use on a given equipment for a given schedule
speed 1s the lowest gearing that with a fair margin will main-
tain the specified schedule.

. . e e

Rendered uncontrollable because of leaves on the track, a car
of the Boston & Worcester Street Railway slid down a steep
hill in Boylston Street, Chestnut Hill District, Newton, Satur-
day afternoon, Oct. 22, and crashed into another car that was
stalled at the bottom of the hill, wrecking both cars and causing
painful injuries to eight passengers.
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THE DUTIES OF THE CAR FORCE

BY E. B. CARLISLE

On many roads the duty of the conductor is to collect fares,
ring them up on the register, issue transfers, attend the signal
cord and trolley pole, and sometimes to give assistance to pas-
sengers who need it in getting on or off the car. In case of
accidents the conductor is instructed to get a clear idea of what
happened, and if damage has been done or persons injured, he
is supposed to get the names of as many eye-witnesses as pos-
sible and report.

The motorman 1s expected to properly operate the controller
and brake, and to keep the car on schedule time as nearly as it
is possible for him to do so. If anything happens to the car
equipment, causing the fuse to blow or the brakes to open, he
is instructed to ascertain what motor is giving trouble, if it
be a motor, and to manipulate the cut-out switches inside the
controller so as to cut out the damaged motor or motors, and
attempt to move the car with the others.

Now this is about all the crew are permitted to do. If they
cannot move the car, as above, their instructions are to report
to the office, by wire if possible, and wait for assistance. No
tools or repair parts of any kind are carried on the car, and
the crew are instructed not to make use of any, probably on
the theory that men who are not supposed to understand the
apparatus under their charge would only make matters worse
if they attempted repairs.

It is a surprising fact that the management of many roads
to-day believes that the above policy is good railroading. It is
a common occurrence in some cities to see a disabled car in the
street, and the crew standing about waiting for assistance, as
much puzzled as to what has “gone up” as the passengers
themselves. Again, it is inconceivable why the management
apparently looks with indifference on the spectacle of an extra
car, manned by repair men, sent from the house to tow the
disabled car in! Of course, there are cases where the above
method of procedure is inevitable, but its frequent repetition
is a reflection upon the management in the eyes of the public,
while the former appear only interested in the cause of the
trouble instead of its rapid remedy.

It is not an exaggeration to say that in all probability the
splicing together of a motor lead, the reattachment of a ground
wire, or the adjustment of some controller fingers, would in 50
per cent of the cases make it possible to run the car to the
house with one or more of its motors in use, and with a delay
to the service of only five or ten minutes.

The rapid increase in the length of interurban roads has
forced a change of policy. It was found that it would not do
to tie up an interurban line for one or two hours while a dis-
abled car waited for help, if there was a possibility of getting
along without it. Here are some examples which are actual
occurrences:

On an interurban run of about 25 miles the last car at night
left one terminal bound for the power station and car house 17
miles away. Shortly after leaving, the booster at the power
station was disabled by lightning, and the voltage became quite
low. The car then descended into a deep hollow, with a heavy
grade at each end, and repeated trials failed to make the car
quite climb the further grade. After a delay of over an hour,
during which there was no method of communicating with
any one, the motorman suggested that the male passengers get
out and push. This method easily succeeded, and shows the
necessity of teaching the crew as much as possible about the
apparatus under their charge and encouraging them to help
themselves out of trouble.

On another interurban line the tension spring of the trolley
stand of a single-ended car gave out, and a delay of an hour
ensued, because it either did not occur to the conductor, or he
had no instructions, to climb on the roof and hold the pole up,
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while the motorman ran the car slowly to a siding where they
could transfer their passengers to another car and bring their
own in.

To obviate most of these troubles, and thus secure better ser-
vice, modern roads have greatly increased the duties of the
crew, especially the motorman, in times of emergency. This
has made necessary a preliminary education of the candidates
for the position of motorman, and in some cases they are re-
quested to work from one to three months in the car house,
helping the repair men. They soon learn what ordinary trou-
bles a car is subject to and how they are remedied. They are
then “broken in” on the road. These men are generally able
to discover what has happened to their car, and are in a position
to know whether it is possible to make temporary repairs with
the means at hand, or not. This relieves the situation of the
element of doubt, and renders it possible to make the proper
move in the matter. The motorman is also provided with some
means to make repairs. A motorman’s tool box is provided
on the car, containing certain necessary tools and supplies,
such as a hammer, a wrench, a pair of cutting pliers, a roll of
tape, an vextra trolley wheel and one or two carbon motor
brushes. An extra trolley pole, all fitted up, is carried in suit-
able brackets on the roof. Sometimes there is carried on the
car about 100 ft. of I4-in. rope for tying up broken trolley wire.

Besides the standard signal lamps, the car is provided with
a pair of hand lanterns, with a red and a white globe, for flag-
ging as well as for use under the car in making repairs at night.
The motorman’s tool box is frequently made a part of the car
equipment, and each man given a key to it. On some roads,
however, the box and its contents are issued to each motorman,
and they are held responsible, taking it with them when re-
lieved from duty for the day.

There are obvious arguments for and against the two
methods, but one of the largest railway systems in the country
uses the latter.

While the motorman is working in the car house, the master
mechanic or foreman is expected to explain the apparatus and
its working, and answer his questions. If there is a well-fitted-
up instruction car or room this part of his education is more
easily and thoroughly done. His experience in the house is
likely to remove any fears he may have of getting “shocked,”
and to teach him the conditions which must exist when he does
come in contact with the current, and he will then be able to
properly protect himself when handling live wires or apparatus.
A motorman who succeeds in bringing in a disabled car by
means of some original idea in making repairs, where ordi-
narily success would appear doubtful, is deserving of com-
mendation or a credit mark to his record.

A superintendent learns that certain of his men can be de-
pended on in an emergency to do all that is possible, and knows
that if help is sent for it is really necessary.

On many small roads “two-ended” men are very desirable.
They are men who are competent either as motorman or con-
ductor, and it is often very convenient to be able to shift them
about temporarily. In the case of trouble with the equipment
they are valuable, on the principle that “two heads are better
than one,” when both understand the mechanism.

- e

The Schenectady Railway Company, of Schenectady, N. Y.,
has opened an evening school at the rooms of the Schenectady
Railway Benefit Association for its employees. There are
classes in mathematics, drawing and electricity. Already about
seventy-five students have enrolled. The instruction in elec-
tricity will, of course, be kept to the line of electric railroading.
The instructor of this class is J. G. Bankat, master mechanic of
the company.+ The men have all entered in the work with the
spirit of enthusiasm that presages good work, and it is ex-
pected that the competition will be keen for the prizes that are
offered for good scholarship. :
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GASOLINE-ELECTRIC PASSENGER ’BUS

The improvements constantly being made in the construction
of self-propelled vehicles for pleasure or business has led to
serious investigations into the possibility of adapting them for
regular passenger traffic in districts whose sparse population
would not justify the installation of an electric railway. The
comparatively low weight of gasoline per power-unit developed
gives it quite an advantage over other methods, and has lead
the General Electric Company to build gasoline-electric auto-
mobile ’busses of the style illustrated herewith.

The frame work of this *bus is made up of angle irons bolted
and riveted together, properly braced, thus insuring great
rapidity with minimum weight. The engine and generator are
suspended from the main frame under the hood in the extreme
front of the car. The two motors which drive the car are
mounted near the rear end and connected
to the rear wheels by means of chains.
The wheels are of standard artillery con-
struction, equipped with solid rubber
tires of sufficient cross-section to give
long life without increasing materially
the draw-bar pull. Semi-elliptic' springs
are used in front and full elliptics in the
rear. The steering mechanism consists
of the standard wheel construction, con-
nected to the front wheels through an
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is really the main control of the car, as the connections of the
motors from series to parallel, or vice versa, are only used
when starting the car from rest or when climbing heavy grades.
This control of the engine is accomplished by a single lever,
actuated either by the hand or foot, and in turn controls the
throttle and spark of the engine. At its off position the engine
is throttled down and the spark retarded, so that it runs at such
a low specd that the generator loscs its excitation. By moving
the lever from the off position, the engine speeds up, the e. m. f.
of the generator picks up and delivers sufficient current to start
the car. By opening the throttle still further, the engine speed
is increased, the car speed thus being governed by the specd
of the engine, and inversely the speed of the car will be reduced
by throttling down the engine.

The efficiency of the above gasoline-electric combination for
this class of service compares very favorably with any type of

irreversible worm, thus rendering the
steering easy on rough roads. The wheel
base is long, thereby insuring easy riding
on bad roads and reducing the tendency

to skid to a minimum. The water and
gasoline tanks are suspended from the
frame work and located under the body
of the car, the radiator being in front. The body of the car is
arranged with seats running lengthwise. The entrances are
from the sides at rear or car, thus eliminating the danger to
passengers getting on or off the car. The inside of the car is
lighted with acetylene gas, which also supplies the two search-
lights on front of car.

The engine is of the four-cylinder, four-cycle type, having
a capacity of 40 hp at a normal speed of 700 r.p. m., and can
be speeded up to 1000 r. p. m. when required. It is direct con-
nected to a generator which supplies energy to the motors. The
generator is a six-pole, 6-kw multipolar machine, especially de-
signed and built for automobile work. The demands for this
class of service call for an extremely light machine, but one
that is capable of carrying large overloads for short periods
of time. The overloads which it will carry are as follows: 12
kw for one hour and 24 kw for fifteen minutes. It is wound for
a normal voltage of 85 volts when the engine is running at
700 r.p. m., and by speeding up the engine this voltage can be
increased considerably.

There are two G. E. automobile motors connected to and
driving the rear wheels by means of chains, giving
flexibility, efficiency and quiet running. Each has a continuous
rating of 45 amps. at 85 volts, and an overload capacity of 120
amps. at 85 volts for short periods of time. Great care has
been taken in laying out this line of motors, so that on over-
loads the greatest torque per ampere is obtained. The con-
troller is of the automobile type, having two speeds forward and
one reverse, with the addition of two electric brake points.
These electric brake points are not to be used in regular ser-
vice, but only in case of emergency. The connections of the
controller are: First point, motors in series, therefore maximum
torque for grade climbing and acceleration; second point, mo-
tors in multiple, which is maximum speed position. No resist-
ance points are used, as the voltage of the generator is con-
trolled by the speed of the engine. The control of the engine
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A NEW GASOLINE-ELECTRIC ’BUS SEATING TWENTY PASSENGERS

speed change gears, and, moreover, has the great advantages
of large variations of speed, flexible drive, ease of control,
minimum wear and tear, the acceleration and changes of speed
being smooth and without jar or shock, which are ever present
with any mechanical change speed gear. The speed of the
twenty-passenger 'bus on good level macadam is 12 m.p. h,
and the engine has power enough to drive car up a 10 per cent
grade. The economy of this outfit on good level macadam is
between 15-ton and 2o-ton-miles per gallon of gasoline. The
weight of the 'bus loaded with twenty passengers is approxi-
mately 4.5 tons. *
S e gems

A NOVEL SPECIAL TRAIN

A train on the Northwestern Elevated Railroad, of Chicago,
carried a queer assortment of passengers a few evenings ago.
The North Shore Congregational Church conceived the idea of
running an “immigration special” over the elevated line in con-
nection with a church entertainment. Those participating were
dressed as immigrants in their native garb. The special train
made a round trip from Wilson Avenue over the down-town
loop, after which it was abandoned for a supper and vaudeville
entertainment at a neighboring hall.

In preparing for its winter schedule, which will give through
cars from Cleveland to Toledo on two hourly headway, instead
of hourly as at present, the Lake Shore Electric Railway is
planning to run its limiteds in trains of two or more coaches
to take care of the additional traffic. The limited cars are
equipped with the G. E. multiple-train control system, and the
air brake and couplers are being arranged so that this plan can
be adopted if found desirable. It will probably be nccessary
to separate the cars at the city limits of Cleveland and Toledo
and run them into these cities singly.
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A NOVEL ARMATURE BANDING
LATHE

Many ettempts have been made 1n
the past to perfect an automatic arma-
ture banding machine which would
facilitate this difficult task in repairing
armatures. One of the most interest-
ing and successful is that which has
recently been built by the Hartford
Street Railway Company, of Hart-
ford, Conn., for use in its electricul
repair shops. The banding of arma-
tures was formerly accomplished there
by the usual method of winding on
the banding wire in an ordinary en-
gine lathe, the tension being given

END VIEW

LATHE-DESIGNED AND BUILT BY TIIE HHARTFORD STREET RAILWAY COMPANY
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g L2 the banding wire by makeshift brak-
g P 283 ing methods, with the difficulties at-
< EF w3 tendant. The new banding Ilathe,

A \ which has been recently designed and

built for this purpose, is arranged not
only to provide the necessary ten-
sion in winding, but also automatical-
ly to feed the wire axially along the
lathe bed as it is wound upon the core.

The new design is illustrated in the
accompanying drawing. As may be

{' noted, it is an adaptation of a plain
i speed jathe with a 6-ft. bed, which
| P

: has been provided with a special car-
riage and screw feed and a special
i i ‘ ! worm-gear driven headstock; the tail

| i i g
I ’ z [ : stock was retained without change, as

! - a H g -
| I & o Il is also the case with the bed. A foot
gl—:_—f—i;{{%::;- £l -§ pedal has been added, with the neces-
! | 4\‘ = &l sary connections to a shifter upon the
{ 5 I g 2 f belt-drive, by means of which the ma-
' ' ° g | chine may be started and stopped with
= 2 i E%} the utmost facility by the operator.
£ NN 1 .. The changes which have been made to
z = the lathe are not difficult, and are such
é g as may easily be made upon any speed
=

or light engine lathe of ordinarily
strong construction.

As may be noted from the drawing,
the scheme of the machine is that of
mounting the armature between the
lathe centers, as shown by the dotted
lines, then revolving it slowly and
smoothly by means of the worm-gear
drive, and feeding the band wire
through the special tension sheaves
upon the front of the carriage and on
to the armature as required, the car-
riage being fed along the lathe bed as
the wire is wound on, in order that it
shall lie smooth and tight. The ma-
chine is driven by pulleys upon a driv-
ing shaft at right angles to the lathe
bed, at the right end, as shown. This
shaft carries two worms, one of which
drives the gear upon the headstock
and the other the larger gear upon the
feed screw in front of the bed. The
machine is started and stopped Ly
means of a belt shifter mechanism,
tight and loose pulleys being provided
upon the driving shaft. The belt is

Banding-Wire Reel

A NEW AUTOMATIC-FEED ARMATURE BANDIN(
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shifted by a foot pedal conncction which operates the shifting
slide through a bell-crank, as shown. The headstock is equipped
with a plain face plate of ordinary type, from which the arma-
ture shaft is driven through dogs in the usual manner.

The banding wire is carried upon a reel mounted at the rear
of the bed and revolving freely upon a stationary shaft, so as
to move axially, as required in winding the banding wire upon
different portions of the armature. The banding wire is fed
off from the reel beneath the bed, through a guide, and thence
vertically upward to the tension sheaves, which are mounted in
a special casting upon top of the apron, so as to deliver directly
to the armature. The carriage feeding mechanism has been
designed to give the very slight amount of feed which is neces-
sary in winding the wire of the size used; in other words, the
carriage is arranged to be fed axially with every revolution of
the armature, through a distance corresponding to the thick-
ness of the wire. The feed is thrown in or out upon the car-
riage by the usual split nut method, so common in lathe prac-
tice; it is also provided with a hand traverse for
facility in locating it upon the carriage.

Another feature of interest is the provision upon
the carriage of a spring operated “come-along” wire
grip, by means of which the banding wire is auto-
matically held in position ready for use after cut-
ting off, when it would ordinarily tend to pull or
spring back. In winding the band wire upon the
armature, it normally feeds easily through the wire
grip, but when it is cut off next to the armature,
after completely winding on, so that it would tend to
fly back, the grip automatically closes upon it and
prevents it from pulling back through the tension
sheaves and necessitating rethreading for further
use.

An facilitating the
mounting of armatures: between the lathe centers
has been provided in the form of a lifting frame,
operating by a hand wheel beneath the bed for rais-
ing the armatures for centering. The frame is sup-
ported upon the inner ways of the bed and carries a
lifting screw, operated by the hand wheel beneath, which ter-
minates in a concave top in which the armature rests nicely
when dropped upon it by the crane. After that it is an easy
matter to raise or lower it bv adjusting the hand wheel until its
shaft is in line with the lathe centers.

This has proven a very ingenious design for this work, and
may be seen to be of a very practical nature. Tt has been
worked out with care as a result of the experience in banding
armatures at the shops, and will. it is thought, prove a great
time saver. This machine was designed by Frank Caum,
superintendent of the Hartford Street Railway Company, by

whom this interesting information was furnished.
SR G —

“SINGLE FURNITURE PLANER

The machine shown in the accompanying illustration is an
nnusually rigid and well constructed single furniture planer,
and embodies all of the latest improvements designed by the
F. H. Clement Company branch of the American Wood Work-
ing Machinery Company, of New York and Chicago.

The main frame is deep and heavv, and the entire machine
rests mainly on the two central foot flanges under the cylinder,
the flanges in the front and rear cross-bars acting only as bal-
ancing or steadying points, and there is an unusually heavy
body of iron around and under the cvlinder hoxes, extending to
the floor; the result is a degree of solidity not before reached,
both for the frame and hed and for the cylinder hoxes. The
cylinder is a solid steel forging, with bearings 214 ins. in diame-
ter and 10 ins. long, and carries two knives ordinarily. These
journals are nicely ground and polished (not filed), and the

interesting provision for
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boxes are accurately scraped to them. Thus the cylinder will
start off at a high speed with close boxes without heating. It
is belted at both ends, and may be driven from above or below,
or horizontally; and the cylinder pulleys are secured hy taper-
ing, split sleeves, no nuts or keys.

The main boxes are made with patent side clamping flanges,
finely fitted, whereby the adjusting is easily and accurately
done; and the bahbitt metat is rigidly secured by a new system
of dovetails, causing it to shrink in tight. There are ample oil
cells and a constant circulation of oil from center to end of the
bearings with return channels. The bed is planed the whole
length, and is raised and lowered on specially heavy and well
fitted inclines, the lower or movable one sliding on tracks cast
upon the framing. All these surfaces are carefully scraped to
a hearing, and ample provision is made for oiling. The lower
incline is moved by heavy square threaded screws worked to-
gether by cut gears on the wider machines, and operated by a

large central hand wheel. The bed plate proper, or either out-

ADVANCED TYPE OF SINGLE FURNITURE PLANER

side scction, may be removed for planing or facing without
taking the machine apart.

The feed works are exceptionally heavy, well proportioned
and powerful. The gears are 2-in. face all around, and their
arrangement is the most simple and compact yet devised, re-
ducing the number of the parts and bearings, and conveying
power directly to the rolls. All rolls are driven, and every gear
is in even mesh at all times; intermediates are arranged to ad-
just with the adjustable roll gears, and they are swung on
shafts which have hearings on both sides of the gears. The
upper forward roll is geared at both ends. The rates of feed
are from 16 lineal ft. to 5o ft., in four gradations, two of which
are instantancously available by means of the variable feed
lever, and the other two by shifting the first feed belt. The
roll hoxes are babbitted on a new plan, preventing looseness
even after long wear. The roller shafts are of steel pressed in.
The pressure bars are very carefully fitted and hang about 274
ins. apart when working, whereby pieces as short as 3% ins.
may he surfaced perfectly true. The chip-breaker swings con-
centrically with the cylinder, within the limits of the cut.

Large housings are provided to cover the gearing on hoth
sides of the machine. These may be lifted off by slacking two
screws. The countershaft has T. & L. pulleys 12 ins. x 7Y ins.
(with self-oiling loose pulley), and should run ahout 850, giv-
ing the cylinder 4200. Threc heavy l1angérs and necessary
shifter attachments are furnished.

The in-feed roll can he made in sections, usually 2 ins. long.
when ordered. Four widths are made: 24 ins., 27 ins., 30 ins.
and 36 ins. Double surfacers are made from same patterns in

j, A1 widths, with or without divided rolls.
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A NEW DESIGN OF STEEL MOTOR TRUCK FOR HEAVY
ELECTRIC TRACTION SERVICE

The field of high-speed interurban electric traction has made
extraordinary demands upon the builders of cartrucks for trucks
which shall be so designed as to not only withstand the racking,
pounding and other extreme conditions of high-speed electric
operation, but also at the same time furnish the important de-
siderata of easy riding qualities, serviceability and safety. The
history of electric railway truck design has shown that, for
high-speed interurban service, while an early departure was
made from ordinary street railway methods to fulfil the re-
quireiments of high-speed interurban operation, still the adapta
tion of the general principles developed in steam railroad oper-

—

-
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The American Locomotive Company, appreciating the demand
for a truck to fulfil these requirements, has made a careful
study of the subject from both standpoints, and has suc-
ceeded in this design in producing a truck which will elimi-
nate many of the difficulties that have been encountered in
various other truck designs. The valuable past experience of
this company in the construction of steam locomotives and pas-
senger and freight trucks_has enabled it to adapt the most ap-
proved principles of steam railroad truck design to the require-
ments of electrical operation, with the certainty of securing
not only strength and durability, but also easy riding qualities
and safety under the extreme conditions of rough track, worn
special work, etc., usually met on interurban lines. This new
truck i< herewith illustrated both hy drawings and photo-
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DETATLS OF NEW STEEL MOTOR TRUCK, SHOWING
ation was extremely difficult owing to the lack of similar oper-
ating conditions, not only as to roadbeds operated over, but also
to.the motive power. The question of design in the case of a
truck for heavy passenger cars in steam railroad operation is
exceedingly simple as compared with that in the case of heavy
interurban and elevated electric railways. where. in addition
to carrying the weight of the heavy passenger car, the truck
must also carry the weight of two large motors and also be
capable of withstanding the shocks and blows made in trans-
mitting the force exerted by the motors in accelerating the
car body.

The new design of truck which is illustrated in this article is
an example of a most successful application of the principles
of truck construction, as developed for modern heavy passen-
ger traffic conditions upon steam railroads, to the peculiar con-
ditions met in heavy high-speed electric railway operation.

NOVEL SWING LINK AND

e ——

SIDE BEARING CONSTRUCTTON
graphs, which show the features of departure from usual prin-
ciples of truck construction.

It will be noticed by reference to the drawings that the Mas-
ter Car Builders’ standards of truck construction are adhered.
to in the general design of this new truck, in the use of equal-
izers and swing link bolster construction. The top frame is
made all in one forging of bar steel, 2 ins. x 3% ins. in sec-
tion. The transoms are of 12-in. channels, with their connec-
tions to the frame stiffened by cast-steel corner plates, as is
clearly shown in the engravings. The truck bolster is made of
3-in. steel plate, flanged into a trough-shaped girder, and tied
across at the top by a 9-in. channel riveted within the plate,
and thus acting as a cover plate: this is clearly shown in section
A-B. The edges of the trough plate are kept below the top
side of the channel so that both the center plate and the side
bearing castings may be lipped over the edges of the channel,
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and thereby take the driving strain off of the fastening bolts.

The side-bearing castings are made with large vertical face
areas, which bear against corresponding special faces on the
cast-steel corner brackets above referred to. so as to transmit
the driving strain from the motors to the king
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movement. Release springs of the compression type are used
upon the brake rigging circles, as shown; the method of con
struction in this case is interesting, as both case of adjustment

and extreme compactness are therebhy secured. Two circles are

bolt without racking the bolster and cramping
it between the transoms; these thrust bearings
project above the center plates, and, in con-
nection with the wearing plates riveted to the
sides of the bolster near the bottom, take all of
The
side hearings themselves may be flat or of the
roller type, as may bhe desired. The photo-
graph shows the use of the flat side bearings
of the usual type, while in the drawings is
shown a type of roller bearing. This roller
type of side bearing embodies the use of a sin-
gle chilled-iron wheel at each side, which is
mounted with ample hearing surfaces upon an
axle, and so arranged that the bearing surface

the driving stresses from the motors.

may be oiled from the center of the axle, as
shown, in order to prevent the entrance of dirt,
which would in any other case he unavoidable.

The links which carry the bolster rest on two pins at the
top instead of one, thus giving the steady riding advantages of
the spring-controlled bolster without the use of springs. This
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HALF CROSS SECTION, TO SHOW BOLSTER AND SWING LINK
CONSTRUCTION

construction also takes the pendulum motion from the car, as
the bolster cannot tip down on either end, but must always re-
main level when swinging from side to side. The links are so
made as to lift from one pin when swinging.

The hrake rigging circles are placed near the center of the

THE NEW STEEL MOTOR TRUCK FOR HEAVY

ELECTRIC TRACTION SERVICE
applied to the truck when it is to be used in connection with the
system of brake rigging which the American Locomotive Com-
pany has designed especially for electric railway service.

This system of brake rigging 1s especially adapted for
use upon heavy high-speed railway cars, its most important
features being that of extreme reliability for use upon steep
grades and also its effectiveness. The purpose of this new de-
sign is in particular to keep the air-hrake svstem of levers and

SIDE ELEVATION OF THE STEEL TRUCK

rods entirely independent of the hand-brake system. This 1s
provided for, as shown in the plan drawing of a car thus
equipped, by the use of one air-hrake system and two hand-
brake systems, all of which are entirely independent of each

other, and any one of which is capable of applying full braking
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DIAGRAM OF NEW ARRANGEMENT OF BRAKE RIGGING TO
truck, as shown, and all side strains on them when the truck
is on the curve are resisted by a radius bar, which makes it im-
possible for the circle to travel in any way but parallel with the
center line of the truck; this is an important factor n taking
wear from the brake levers, as is the case when they are alone
depended upon to constrain the circle to its proper longitudinal

ENSURE INDEPENDENCE OF HAND AND AIR-BRAKE SYSTEMS
power to all wheels of the car, even thongh the other two
should happen to become disabled.

As may be seen from the brake lever diagram, the hand brake
at either end is attached to a floating lever, one end of which
is coupled with the circle of the nearest truck and the other
end to the truck at the opposite end of the car through the rod
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running along the side; the motion of the latter rod is re-
versed by a lever so pivoted as to make its motion coincide
with that of the floating lever at that end of the car. In this
way it may be seen that the two hand-brake systems are thus
identical in construction and in action. The air-brake system,
of course, operates in the usual way, although with this con-
struction the brake rigging under the body of the car is greatly
simplified, which permits more easy access to the resistances,
air compressor and other apparatus that may be installed there.

With this construction of brake rigging, the failure of one
rod or any part of any one of the three braking systems does
not in any way affect the operation of the two others. With
usual systems, the failure of any rod or any part of any one of
the three systems will render hoth air and hand brakes useless,
so that the car can be stopped only by reversing the motor. Tt
so often happens in reversing a motor in an emergency that the
main power circuit fuse is blown, which would, in connection
with a broken hrake rod, make it impossible to stop the car.
This feature of the new brake system is extremely valuable, as
it provides against possible serious results in such a case.

The heavy standard journal box is used upon the truck, the
design being such that the weight is applied at the center of
the brass. The disposition of the loading upon the journal i1s
made in accordance with the Master Car Builders’ adopted
standards, so that the bearing loads do not exceed the safe
limits which have been established by practice. The truck
weighs 17,400 Ibs., and is designed for electric cars weighing
from 735,000 1bs. to 80,000 1hs., to he run at speeds as high as
60 to 70 miles per hour.

ST e

WORLD’S FAIR EXHIBIT OF THE FRANKLIN RAILWAY
SUPPLY COMPANY

The accompanying illustration shows the Franklin Railway
Supply Company’s exhibit of car-heating material at the Louis-
iana Purchase Exposition. It is located in the Transportation
Building, Aisle D, Post 52, in charge of the company’s St. Louis
representative, Willham H. Davis.

The Western car heater is shown piped as it would appear
in a passenger car, and demonstrates the small amount of space

% CAPACITY 100001

EXIIIBIT OF THE FRANKLIN RAILWAY SUPPLY COMPANY

taken up by this equipment. This heater, as stated in the Oct.
8 1ssue, has been placed on the new cars of the Metropolitan
West Side Elevated Railway, the Milwaukee Electric Railway,
the Rochester Railway, the Syracuse Rapid Transit Railway
and many others. Many of the street railway officials who
visited the Fair did not fail to take advantage of the opportunity
to examine this apparatus, and to sece why the water-jacket
lheater has been so generally adopted during the past year,
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EXHIBIT OF THE BRISTOL COMPANY AT THE ST. LOUIS
EXPOSITION

The display of recording instruments for pressure, tempera-
ture and electricity made by the Bristol Company, of Water-
bury. Conn., is located in the Electricity Building. The ac-
companying illustration shows the appearance of the booth,

THE BRISTOL COMPANY’S EXHIBIT

which 1s 22 ft. long x 12 ft. wide. The booth contains a large
variety of recording instruments for pressure, temperature and
electricity.

These instruments record continuously with ink upon grad-
uated, revolving charts all changes that occur in pressure,
temperature or electricity, so that a record of a period of
twenty-four hours or more may bhe observed at a glance.
Many of these instruments are in actual operation, and may
be inspected by visitors to show the manner of construction
and scientific principles upon which their operation depends,
and the extreme sensitiveness and accuracy that it is possible
to obtain in instruments of this character without rendering
them too delicate for commercial application. Recording pres-
sure gages are shown for ranges from full vacuum to 10,000
Ibs. per square inch; recording thermometers and pyrometers
for ranges from 60 degs. below zero to 1200 degs. F. The re-
cording thermometers are made in many varieties of form to
make them applicable to all industrial requirements, especially
where it is desired to record temperatures at a distance from
the source of heat. Recording voltmeters, ammeters and watt-
meters for both alternating and direct current are shown, in-
cluding a great variety of ranges suited to commercial demands
for different voltages and currents in electric light, power and
railway plants.

Recording water level gages are shown in operation, and
also a new instrument designated as a thermometer-thermostat.
This last instrument is so constructed that it may be used to
give an alarm or set in operation temperature regulating ap-
paratus at any predetermined point of temperature. A full line
of sizes of Bristol’s patented steel belt lacing is also exhibited,
and includes styles and sizes of lacing for all varieties and
thicknesses of belting.
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THE GOULD STORAGE BATTERY COMPANY AT THE
WORLD’S FAIR

The exhibit of the Gould Storage Battery Company occupies
the northern portion of Section 16 of the Palace of Electricity
at St. Louis. A space 8o ft. long x 21 ft. deep is occupied by
the display of storage batteries, boosters, switchboards and
other apparatus used in the operation of the batteries. Quite
an elaborate display is made of batteries. These vary in size,
from those measuring 3 ins. X 3 ins., the smallest manufactured
by the company, to the largest, measuring 3014 ins. x 1574 ins.

A new size of plate which has been recently brought out by
the Gould Company is exhibited. This measures 1874 ins. x
184 ins., and is designed for use where floor space is valuable
and where the deeper plates are not thought advisable. Three
cells with this type of plate, which has been designated “Type
U,” are exhibited. Each contains forty-nine plates and has a
rated capacity of 5700 amp.-hours. The largest cell shown is
one holding 1o1 *“I” plates, with rated capacity of 16,000 amp.-
hours. This battery, it is said, has a momentary discharge
capacity of 30,000 amps. Other cells are shown of the “B” and
“O” types. In addition to the stationary cells, are shown porta-
ble ones and those designed particularly for railroad train light-
ing. Another part of the exhibit is composed of electric vehicle
cells, showing the use of an electrochemical positive and pasted
negative. The separators in the automobile cells are entirely
of rubber, no wood being used. All of the stationary work shown
is finished in polished oak, which gives a very handsome ap-
pearance. Large photographs of typical Gould plants are dis-
tributed about the booth. A set of cells for train lighting is
shown in connection with the Gould car lighting system. A
very handsome blue Vermont switchboard consisting of six

SWITCHBOARD AND COUNTER-EM.F. BOOSTER

panels of blue Vermont marble has been erected to be used in
connection with the various batteries, motors and generators
in the exhibit. The separate panels show the standard switch-
board sold by the Gould Company for floating railway bat-
teries, booster regulating batteries, isolated charging plants and
for the special features shown in connection with the plant. A
motor-generator set taking current at 220 volts on the motor
side and delivering 110 volts to the motor of the counter elec-
tromotive force booster set is also shown. The booster charges
60 cells of battery, and with 1t the method of applying the
Gould booster system to the regulation of varying loads is
demonstrated.
B 2 2 2
The Indianapolhis & Northwestern and the Union Traction
companies have just issued new folders with revised time-
tables of their lines. The folders are artistic and attractive,
and contain maps and views of points on the lines.
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VINCENNES STREET RAILWAY RECEIVES NEW CARS

The Vincennes Citizens’ Street Railway has lately placed in
commission three new vestibuled cars built by the American
Car Company and mounted on Brill No. 21-E trucks. As will
be seen by the interior illustration, the cars are without head-

SINGLE-FRUCK VESTIBULED CAR FOR THE VINCENNES
STREET RAILWAY

linings and have longitudinally placed slat seats. The interiors
are finished in chcrr:v, and the carline finish 1s stained to the
same color. The semi-accelerator doors, which are at either
end, may also be seen, and used in conjunction with platforms
closed at one side, aid considerably in facilitating egress and
ingress.

The length of the cars over the end panels is 18 ft., and over

INTERLIOR OF THE VINCENNES CAR, SITOWING ACCELERATOR
DOOR, VESTIBULE, SEATING ARRANGEMENT AND HEATER
the crown pieces, 27 ft., from the end panels over the crown
pieces, 4 ft. 6 ins.: width over the sills, including panels, 6 ft.
3 ins., and over the posts at the belt, 7 ft. 6 ins. The sweep of
the posts is 8 ins.; centers of posts, 2 ft. 11 ins. The side sills
are 334 ins. x 7 ins., and the end sills are 334 ins. x 6 ins. The
steps are 14 ins. from the rails, and from the steps to the plat-
forms, 12 ins. The trucks have a wheel base of 7 {t., and the

wheels are 33 ins. in diameter.
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ARCTIC BEARING BRASSES

OI undoubted interest to electric railway men 1s the new
process devised by the More-Jones Brass & Metal Company, of
St. Louis, Mo., for the manufacture of brass journal bearings.
For many years experiments have been made in different mix-
tures of bronze for bearing purposes, and while the company's

product is not a new mixture, it is made by a novel method of
casting any desired mixture. The accompanying reproduc-
tions from photographs are of cross-sections of bearings cast

F1GS, 1 AND 2- BROKEN CROSS SECTIONS OF BEARINGS CAS'
BY OLD PROCESS, SHOWING OPEN GRAIN, AND BY NEW
PROCESS, SHOWING CLOSE GRAIN

i the usual way, and by the special process of casting. Fig. I
shows a broken cross-section of a bearing cast in the ordinary
mariner, while Fig. 2 is of a similar cross-section of a bearing
made by the company's own process. The cut shows the grain
to be much closer in Fig. 2. When the cross-sections them-
selves are compared, the grain in the metal cast by the new
process appears not only closer but more fibrous.

The crushing and breaking strength of such a brass, it is
claimed, is greatly increased by this process. A report from
the St. Louis Sampling & Testing Works of some comparative
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COMPRESSION TESTS

Area Maximum* Maximum in

Sq.In. Load Lbs. Lbs. per Sq. 1.
Cast by new process....56 66,200 118,214
Cast in sand........... 56 50,5600 90,280

No tests to determine the wearing properties of the metal
were made, but the company claims that longer wear would
naturally be obtained from the closer grained and more fibrous
metal. The “Arctic” bearing has been adopted recently by
several electric railway lifies, both for journal and motor axle
hearings. The encouraging reports received by the firm leads
it to believe the bearing is filling a long felt want,

S e e—— —
SEMI-CONVERTIBLE CARS FOR HAGERSTOWN, MD.

I'he Hagerstown Railway Company has lately received two
semi-convertible cars from the J. G. Brill Company which are
particularly interesting on account of having three compart-
ments—passenger, smoking and baggage—and yet measuring
but 32 ft. over the end panels. The smoking compartment is
only 6 it. long, and has longitudinal seats with room for eight-
cen passengers, and there is standing room for as many more.
This compartment is divided from the passenger compartment
with hardwood partition and glass in the upper part and a
single sliding door. The passenger compartment seats twenty-
cight passengers, the seats being of the step-over type and
having extra high backs. The seats are 35 ins. long and the
aisle 32 ins. wide. The baggage compartment has folding seats,
which may also be used by smokers when the floor space is
not occupied by baggage.

The general dimensions of the cars are as follows: Length
over the end panels, 32 it., and over the vestibules, 41 ft. 5 ins.;
length of the baggage compartment, 8 ft., of the smoking-com-
partment, 6 ft.,, and of the passenger compartment, 18 ft. The
thickness of the corner posts is 334 ins., and of the side posts,
3% ins. The side sills'are 434 ins. x 734 ins. in size, with sill
plates on 'the inside, 12 ins. x 3% in. The end cills are 574 ins.
X 674 ins. The interior finish of the cars is in cherry, natural
color, and the ceilings are of birch veneer, neatly decorated.

HAGERSTOWN RAILWAY COMPANY’S COMBINATION PASSENGLER, SMOKING AND BAGGAGE SEMI-CONVERTIBLE CAR, 41 FT.
5 INS. LONG, INCLUDING VESTIBULES

tests upon metals of similar composition, but cast by the two
methods, show the metal cast by the new process to be far
superior in strength under both cross breaking and compression

tests. The report is as follows:
CROSS BREAKING TESTS
Breaking Modutus of
LLoad Lbs. Rupture
Cast by new process. .. ... . ... 5100 66,900
Castinsand...........coovvnnn. 3200 42,900

Platform timbers are reinforced with angle iron, and the een-
ter knees are composed of angle irons, which extend well back
of the body bolsters. The cars are mounted on No. 27-G
trucks, having a 4-ft. wheel base.

The lines of the Hagerstown Railway Company and those
of the Hagerstown & Boonsboro Railway Company, with which
it has traffic arrangements, connect a number of the more im-
portant towns in the vicinity. They comprise in all about 25
miles of tracks. Hagerstown is the third largest city in the
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State, and is situated in the northwestern part, and is an im-
portant railway center. The new cars are intended for use on
the interurban divisions of the lines, and are capable of a speed
of 35 miles per hour.
e
THE GOLDSCHMIDT THERMIT COMPANY AT THE
ST. LOUIS FAIR

One of the most interesting exhibits at the St. Louis con
vention was in the Metal Pavilion, and consisted of the exhibit
of the Goldschmidt Thermit Company, of New York. A short
reference to this exhibit was published in the last issue, but a
more extended description had to be postponed until this issue,
owing to a delay in securing the illustrations.

The exhibit, which is a permanent one during the Fair, is
designed to show the varied applications of “thermit” in the in-
dustrial world and the methods of using it. Cross sections of
crucibles ready for pouring illustrate how the crucible is pre-
pared. A tube butt-welded by the use of thermit, bent cold
and hammered after welding, proves the strength of the weld.
Cross sections of welds show no line of separation between the
two parts joined. proving that the metal has thoroughly fused
tngether.

Among other pieces of machinery exhibited which have been
repaired by the use of thermit, is a gear wheel. One of the
teeth, after being broken off, has been replaced by the thermit
process. A large shaft is also shown which has heen joined by
thermit. As readers of this paper know, the thermit process 1s
especially applicable to welding together rails of electric rail-
ways, and several forms of rails welded by the process are
presented. Near the center of the exhibit is a case containing
large drawings, showing some methods of employing thermit.

A very interesting feature of the exhibit is a mass of chro-
mium weighing over 400 lbs. Another metal rarely seen lies
nearby. This is a lump of manganese weighing 150 lbs. Both
were reduced by the thermit process. In the reduction of metal-
lic chromium by aluminum, a by-product, “corubin,” is pro-
duced. This is used as an abrasive, and several grades, vary-
ing in fineness, are exhibited.

Just outside the building the use of thermit for welding was
shown at 4 p. m. throughout convention week by actual demon-

IN THE METAL PAVILION

THE EXHIBLT
strations.  Tubes were welded and molds of diffecrent forms,
including rail joints, were poured. The demonstrations at
tracted great attention from all the delegates in attendance.

The fact that such a large amount of metal can be melted
. seemingly by the mere application of a match, mystificd the lay
spectators, but its convenicnce and practical value werc evident
to the railway managers who constituted the large audience
which watched these tests daily.
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During the recent Internationat Electrical Congress, Dr
Hans Goldschmidt, inventor of the process, dclivered a lecture
on it and made demonstrations.

The accompanying reproduc

RAIL WELDED RBY THE THERMIT PROCESS DURING DR. GOLD:
SCHMIDT’S LECTURE

tions show a welded rail jomnt made before the audience and
also the interior of the exhibit in the Metal Pavilion. The
(Goldschmidt Thermit Company was represented at its head
quarters during the convention by Wm. M. Cole, and through
out the [Fair by W. M. Carr. The exhibit has just been awarded
a Grand Prize, the highest award given at St. Lonis

———————— ,
SECURITY REGISTERS AT THE ST. LOUIS FAIR

The Security Register Company, of St. Louis, which is the
successor of the old St. Louis Register Company, has an ex-

TRO\STER
s | Secur
e o

A VIEW OF THE SECURITY REGISTER COMPANY'S TIANDSOM ¢
EXHIBIT

hibit space in the Transportation Building at the World's Fair,
at which visitors were made welcome during the recent streei
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railway convention, and where some cight types of Security
registers are shown. Of course, the most emphasized type of
register is the self-recording register, which requires no clerical
work on the part of the conductor. The company makes also
registers of the regular kind without the self-recording device,
which can be made into self-recording registers by small
changes.

Besides the fare registers, a new station indicator for ele-
vated and street railways is shown. This is intended to be
placed in the end of the car, and contains a roll on which is
printed the names of thc streets, in their order, so that they
appear in rotation, as a lever is pulled. This lever can be oper-
ated by a cord from any part of a car, or can be mechanically
attached to the gate movement on an elevated car.

e e
OIL AND WASTE-SAVING MACHINE

An indispensable item toward the economical operation of
any power station is an efficicnt oil and wastc-saving machine.
The type illustrated herewith is madc by the Oil & Waste Sav-
ing Machine Company, of Rochester and New York, N. Y.,
and is claimed to be capable of extracting 98 per cent of the oil
or greasc from waste or any other fabric in an easv, complete

O1L AND WASTE-SAVING

MACIIINE

and economical manner, so that the waste and oil can be saved
and used over and over again.

The oily waste is placed in a perforated wetal basket sur-
rounded by an outer casing and mounted on a vertical steel
shaft, running in phosphor bronze bushings and on ball-bearing
steps. Attached to the shaft and at the bottom of thc basket
is a series of turbine blades. A jct of hve steam striking these
blades causes the basket to revolve at the desired speed, after
which the exhaust steam passes up into the basket, through the
waste and out of an exhaust pipe. The exhaust steam from the
turbine heats the waste and liquefies the oil, which is extracted
by centrifugal force, and runs out of the bottom of the machine
through a trap into any receptacle desired. The complete sep-
aration of the oil and waste is accomplished in less than thirty
minutes with a steam consumption equal to 15 Ibs. of water on
a machine with 2o-in. basket, and 30 lbs. of water with 36-in.
basket. The machine is designed and built for long and con-
stant service. It has no outside running gear, such as pulleys,
belting and countershafts, no stuffing boxes, and requires no
attendance except three minutes for loading and unloading.

Among the large railway power plants where this device
is in active service is the Brooklyn Rapid Transit power sta-
tion, Second Street and Third Avenue, Brooklyn, and the S8ooo-
hp plant of the New York & Queens Light & Power Company
at Astoria, L. I., where it has reduced the consumption of waste
to 1 Ib. per day. It has also shown similar results with other
stations.
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ELECTRIC TRAVELING HOISTS

Electric traveling hoists are rapidly coming into favor, and
many of the more progressive electric railway shops are in-
stalling them in place of hand hoists. Besides the direct ad-
vantage of handling loads vastly quicker than the hand hoist,
the electric traveling hoist has the indirect advantage of in-
creasing the output of a shop by waking up the men. The hoist
moves so rapidly that it compels the workman to be quick in
his movements, and instinctively he does his regular work more
quickly. On the other hand, if the workman is using a hand
hoist, he is pretty well tired out after he has lifted a load, and
does not return to his regular work with much vigor.

The illustration shows a new type of Niles hoist built by the
Niles-Bement-Pond Company, of New York, in capacities of
34 ton to 6 tons. It may be uscd either as a hoist, in which case
it runs on an I-beam track, or when mounted on a traveling

$ ‘

TYPE OF ELECTRIC HOIST, BUILT IN CAPACITIES RANGING
FROM % TON TO § TONS

bridgc it may be used as a small capacity cranc. In the latter
case, it is arranged to run betwecn the two I-beams or chan-
nels of the bridge, and the controllers for raising and lowering
the hook and operating the traversing mechanism may be placed
either on the hoist, on the bridge and operated by cords from
the floor, or in operator’s cage attached to the bridge.

When used on an I-beam, the controllers are attached to the
hoist and opcrated by cords from the floor. This hoist will run
on straight and curved tracks, and is usually provided with a
separate motor for traversing, but if desired, hand traverse may
be furnished, or all the traversing mechanism may be omitted
and the trolley moved along the track by pushing on the load.
The increased scrvice of the electric traverse, however, much
more than compensates for the slight additional cost.

The hoist is self-contained in one heavy cast-iron frame, to
which the motors are attached end on, and the power is trans-
mitted directly from the armature shaft to the drum shaft
through one train of worm and worm wheel gears. The
traversing mechanism is also driven through one train of worm
and worm wheel gears similar to the hoisting mechanism, ex-
cept that when the trolley is arranged to run on a single I-heam,
a double set of transmission gears is used to connect the worm
gear shaft to the truck wheel shafts. All the mechanism is en-
closed in oil and dust proof casings, and is absolutely noiseless
in operation. In addition to the braking effect obtained by the
use of the worm and worm wheel, a powerful electric brake is
attached to the hoist motor.
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ELECTRIC TRACTION AT THE INTERNATIONAL ENGINEER-
ING CONGRESS AT ST. LOUIS.

Three papers presented at the International Engineering Con-
gress, held in St. Louis, Oct. 3 to 8, 1904, discussed heavy electric
traction, and are of particular interest to readers of this paper.
Digests of these papers are given below :

THE SUBSTITUTION OF ELECTRICITY FOR STEAM AS A
MOTIVE POWER. BY J. G. WHITE

The advisability of substituting electric traction for steam de-
pends largely on the train frequency.

In general, as compared with steam, an electric railway will
show a large increase in first cost, together with a considerable
or large increase in gross receipts. Where very few trains are
run, the operating expenses with same service will be increased,
but where trains are frequent, operating expenses per car and ton-
mile will be decreased.

The Chicago and New York elevated railways are excellent
examples of where such a change is profitable, and all engineers,
who have carefully studied the problem, agree that ordinary trunk-
line steam railways, under present conditions, belong unquestion-
ably to the class where it is not profitable.

The advantages and disadvantages of electric traction may be
summed up under the following heads :

(A) General Comfort of Passengers.—Under this heading we
may include cleanliness, particularly in tunnels, train sheds and
other places where smoke is confined and soot collected, and bet-
ter ventilation, lighting and heating. \While costly, the electric
heating of cars electrically propelled ‘s not prohibitively expen-
sive, and permits keeping the cars at almost any desired temper-
ature.

(B) Speed.—Various contributing factors make a considerably
higher speed possible with electric traction on all roads requiring
frequent stops, and on others where a large expenditure is justi-
fied to secure such higher speeds. Omne of these is increased trac-
tion of rotary motors, due to uniformi torque, so that there is
no tendency to slip at particular points of the revolution. This
increase is estimated by Messrs. Potter and Arnold to be as much
as 10 per cent or 20 per cent. Another factor is the greater
weight possible on driving wheels. On many steam railroads
the weight on locomotive drivers is usually from 7 per cent to
10 per cent of the total weight of the train. With motors on
all axles, 100 per cent of train weight is available for traction.
With a multiple unit equipment, where half the cars are equipped
with motors on each axle, approximately 55 per cent of the train
weight rests on the driving wheels. If one-third the cars are
equipped with motors on all axles, the figure is something more
than 35 per cent, and if half the cars are equipped with two, instead
of four, motors each, about 30 per cent. The two factors men-
tioned make possible higher rates of acceleration than with steam,
hence higher average speed of trains making frequent stops. The
value of this is shown in some tests made in the Liverpool Over-
head Railway, where an increase of 56 per cent was secured in
schedule speed, with an increase in power consumption per ton-
mile of only 2474 per cent. Higher sustained speeds are also
possible with electricity. Very high speeds will ordinarily De
prohibited by the high resultant costs. \Where, however, there
are sufficient passengers who are willing to pay substantially to
save time, the high speeds possible with electric traction may be-
come important.

(C) More Frequent Service—This develops the riding habit
of the tributary population, hence the gross receipts. This has
clearly been shown by some of the interurban trolley lines run-
ning out of such cities as Detroit, Cleveland and Indianapolis.
Thus between Cleveland and Oberlin, 34 miles, the steam roads
in 1895 carried 203,014 passengers. In 1902, after the construc-
tion of a competing electric road they carried 91,761 passengers,
while during this same year the electric road carried about 3,000,-
000 passengers. Between Cleveland and Painesville and inter-
mediate points the steam road in 1895 carried 199,292 passengers;
in 19oz it carried only 28,708 passengers, while the electric system
carried 1,537,754 passengers. DBetween Cleveland and Lorain, in
1895, the steam road carried 42,520 passengers, but in 1902 it car-
ried only 9,795 passengers, the electric road in the same year
carrying 3,886,902 passengers. Part of this newly developed pas-
senger traffic is attributable to lower fares, and partly to a bet-
ter and more frequent service. According to W. J. Clark, the elec-
tric roads, during the year ending June 30, 1902, did a business
aggregating $14,086,711, which was taken from steam railroads,
and also enjoyed a further $50,495,808 of newly created business.

(D) Increased Capacity of Lines.—In certain cases increased
capacity of existing lines, as, for example, on roads having long
tunnels, or at terminal stations, where real estate is enormously
expensive, may be secured more cheaply by electrical equipmer{t
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than otherwise. Such increased capacity may be due to increased
average speeds already mentioned, greater ease in switching at
terminals and the possibility of using more powerful locomotives.
This latter was illustrated in the Berlin-Zossen experiments, where
a single car, with a capacity of fifty passengers, was able to develop
continuously 1000 hp, and a maximum of 3000 hp.

(E) Economies of Llectric Traction.—For ordinary steam rail-
road conditions, probably the best data available as to cost are
contained in a paper presented by Messrs. Arnold and Potter
before the American Institute of Electrical Engineers, June, 1902
(see STREET RATLWAY JoURNAL June 28, 1902). In the experi-
ments conducted to secure these data, similar trains of from one
to six cars were hauled by a modern New York Central steam
locomotive, having a total weight of about 207 tons, and a maximum
tractive power of about 26,000 Ibs., and also by two electric motor
cars, each weighing about 35 tons, including electrical equipment.
These two cars operated together as one locomotive, and hauled
the same train of six cars, or parts thereof. The great increase
in energy required at high speeds, especiaily with light trains, is
fully set forth in an excellent papcr presented by A. H. Armstrong
before the American Institute of Electrical Engineers, June, 1903
(see STREET RAILWAY JOURNAL July 4, 1003), entitled “High Speed
Electric Railway Problems.” A number of interesting and use-
ful curve sheets were presented with this paper, showing energy
required at different speeds with single cars, trains of two cars
and trains of a number of cars, each weighing about 40 tons.
According to these curve sheets the power varied from 6o watt-
hours per ton mile for a schedule speed of 30 miles per hour and
two stops per mile with a multiple two-car train to 190 watt-hours
per ton-mile for a single car at 60 miles per hour. The power
consumption on the Manhattan Elevated Railway, with a six-
car train, having a total weight of about 125 tons, exclusive of live
lcad, and with comparatively low schedule speed, but high accel-
eration and frequent stops, is reported to be about 125 watt-hours
per ton-mile. Including ‘live load, this would be approximately
100 watt-hours per ton-mile. On the Central London Railway
the power required is about 50 watt-hours, on the Lancashire &
Yorkshire line it is about 8o watt-hours, and on the City &
South London Railway it is reported to be 355.2 watt-hours per
ton mile. The low results on the Central London are secured
partly by the grade elevation of stations, which permits of accel-
eration being partly accomplished by gravity. In this case also
the station distances are relatively great, and scheduled speed
relatively low. "

The cost of right of way, stations, <ignalling system, etc., will
be practically the same for a railroad operated either by steam or
clectricity. The claim is frequently made that roadbed and tracks
can be made lighter and less expensive for an electrically operated
system than for a steam road, due to lighter maximum wheel
weights and the lack of pounding due to reciprocating parts of
steam locomotives. This, however, is questionable. With elec-
tric operations the speeds and service are generally increased, and
consequently the tracks and roadways shonld be quite as heavy
as formerly. The rolling stock of an electric road is somewhat
more expensive than that required for steam operation. Motor
car trucks will be materially more expensive, and the saving in the
cost of locomotives will usually not quite balance the cost of the
clectric motors, resulting in an increased total cost for rolling
stock of perhaps 5 per cent to I5 per cent. The cost of central
station and distribution system must also be added, and is the
principal charge against the electric equipment, and towards this
the steam line has no offset. The central station will cost abont
$130 to $150 per kilowatt of capacity, mcluding buildings and lands,
although the development of the steam turbine is likely to make a
saving of perhaps 25 per cent, including savings in buildings and
foundations.  The sub-stations will cost approximately $50 per
kilowatt complete. The actual contact system may be either from
overhead trolley of some form of third rail, the latter being in
most cases cheaper. An improved contact system is very desir-
able.

General expenses and maintenance of way should not be ma-
terially affected whether a road is operated by steam or electricity.
Maintenance of equipment should be materially lowered for elec-
trical operation. For example, in 1903, on the Pennsylvania Rail-
road the cost of maintenance of locomotives averages about 20 per
cent per annum on their first cost. The cost of motor repairs
will not exceed one-half this, and may he under 25 per cent of
such cost. Fuel account, under average conditions, should show
little difference between the steam and electric operation. A
steam locomotive will ordinarily consume from 30 to Qo lbs of
steam, and burn 3.5 to 70 Ibs. of coal per brake horsepower-hour.
The electrical central station will produce power with a much
smaller fuel consumption per ihp, but the losses in transmission and
conversion are so great that the total cfficiency will often be less
than 50 per cent. Car heating should be considered in connec-
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tion with the use of fuel, and on some suburban railroads the
power consumed in electric heating ranges from 25 per cent to 50
per cent (Manhattan Elevated Railway power consumption per
car-mile increases about 37 per cent in winter). The writer, how-
ever, believes that the resulting advantages of eléctric heating
are sufficient to justify this increased cost. Wages on electrically
operated trains for the same service as for steam should be ma-
terially lower, and, all things considered, may be readily reduced
by from 20 per cent to 60 per cent for same train service. Other
advantages are possibility of return of power to the lines on
grades and in braking by the a. ¢. motor, possible use of cheap
sources of power and possibility of combining a power and lighting
business.

Souts Sive ELevared RaiLway AND MANHATTAN
Erevatep RaiLway,

STATISTICS OF

S. S.  Manhattan
El Ry., E. Ry.,
Chicago N. Y.

Date of figures “before” electrification........... Socamm0 1897 1900

Date of figures “‘after” electrification............. 1899 1904

Cost of electrical equipment, about.......ooovviiiviiiie. ooun.. $17,000,000

Increase in power consumption for heating, about......  ...... N%

Gross receipts “before” electrification $095,287 .$9,969,9OU

Gross receipts ‘“‘after’” electrification. 1,170,381 14,529,188
THICTEATE & womvs & cowisii 5 05is 558548 55 475,094 1.559.28%
Percentage increase ....ccoicveveerroreaioaeeneeoonnns 68 % 46 9

Operating expenses “before” (including taxes).......... $562,258 $6,104,293

Operating expenses “after” (including taxes)........... *669,932 6,717,726
ITICTEASE s wuiwmss & £ues § SRERES § FHAER & 540800 5 5:663Ak0se o semabih o o 107,675 613,433

Train-miles run ‘“before’” (Manhattan five-car trains)...  ...... 10,740,183

[rain-miles run “after’” (Manhattan six-car trains)......  ...... 11,000,000

Total net earnings ‘“before” (taxes and operating ex-

penses deducted) «vosmus o vvenns Lo @ S st § $133,029 $3.865,007

Total net earnings ‘“after” (taxes and operating ex-

* penses deducted) .......iceeiiiiiiiiiieiiiieniiiiiiiians 500,448 7,811,462
(S I S S 367,419 3,946,455
Pcrcentage increase 276 % 102 ¢,
Percentage excess earnings on cost eqmpment ............ 23.2%

Per cent operating expense to gross receipts ‘“‘before”.. 81% 61 %

Per cent operating expense to gross receipts “after”.... 57 % 46 %

Saving per car-mile in operating expense................  ...... 9.6 %

Excess cost per car-mile in operating expense and fixed

charge (interest and depreciation) calculated at 7 %
ORI, 0000008 . civuroe crasissors o sxeseyanss v saeszats sxetrorat o siossitre v oxspatete st Lo 7%

* Loop rental included as operating expense.
© Taxes for 1904 estimated to besthe same as in 1900.

As regards relative reliability, the steam locomotive has the
material advantage of being a self-contained unit. On the other
hand, there is much less danger of a complete break-down with
electric motors than with steam locomotives, and in a properly
designed and constructed distribution system the probability of a
total break-down is very small. With the use of a third-rail sys-
tem there is greater dauger of interruption to traffic, due prin-
cipally to snow and sleet on the line, but this will undoubtedly be
lessened with improvements in the protection of the rail and of
contact devices. On the whole, we are safe in saying that the
electric is already nearly as reliable as steam. With the same
signaling appliances and conditions of operation, the safety of
train operation by steam or electric systems should be the same,
except in special cases, such as tunnel or underground roads; but
it is possible with an electric system to increase safety by auto-
matically controlling the trains by cutting off current if a train
runs past its signal. Risks from fire have probably, up to date,
been considerably greater with electric than with steam traction,
but if proper safeguards are used. they should not be substantially
greater with electric than with steam traction.

The roads on which electrification is clearly advisable include
(1) Lines operating very frequent trains and having numerous
stops..  Excellent cxamples of this type are found in the elevated
railways of Chicago, New York, Brooklyn, Boston and Liverpool.
(2) Tunncl roads, where electrification is advisable for the sake
of ventilation, irvespective of operating costs. (3) Terminals in
large cities, especially if partly operated through tunnels. (4)
Lines on which, from franchise or other conditions, the use of
steam is not permissible.

That class in which electrification is at present inadvisable in-
cludes (1) All trunk lines operating under usual conditions and
normal distribution of passenger and freight traffic. Generally
it may be assumed that trunk lines operating trains at greater than
thirty minutes headway cannot show sufficient economies and gains
of traffic by electrification to cover the interest and depreciation
on cost thereof. With trains operating more frequently than with
thirty minutes headway individual cases may merit detailed study.
(2) Branch lines depending largely or entirely on freight traffic
and other branch lines on which a very substantial increase in pas-
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senger traffic cannot be developed by such more frequent service as
electric equipment would make readily possible.

That class in which electrification is of doubtful value would
include ordinary suburban traffic radiating from large cities, where
distribution of population, posssible increase in passenger receipts
by higher speeds, better and more frequent service, increased pos-
sible use of terminal facilities available and other factors must be
carefully stated to determine the probable actual results; cases
where increased capacity is required, and is possible only at large
cost with steam operation; lines having infrequent steam service
where passenger traffic can be largely increased by more frequent
electric service, without greatly increasing operating costs, and
high speed lines between large cities. Examples of this latter
kind of road, which have been for some years discussed, are
projected lines between Philadelphia and New York, Philadelphia
and Atlantic City, Liverpool and Manchester, and Berlin and
Hamburg.

In nearly all cases where electrical conversion 1s justified, di-
rect-current motors alone deserve serious consideration. These
should be supplied from direct-current generators, for compact
systems operating within a radius of perhaps 6 miles from the
generating station. With greater distances, current should be sup-
plied from alternating generators through rotary transformers.
If single-phase motors are as well developed as the manufac-
turing companies claim, they merit consideration where an infre-
quent service is operated, especially if at considerable distances
from the power station. Assuming that accounts of the present
development of the single-phase system are not too optimistic,
three-phase or other systems will have practically no status in
future conversion studies.

ELECTRICAL POWER, GENERATING STATIONS AND TRANSMIS-
SION, BY L. B. STILLWELL

In this paper Mr. Stillwell discusses the subject under the heads
of development of systems, progress in transmissions, overhead
transmission, underground transmission, organization of circuits
and storage batteries. In the first section of the paper a very in-
teresting account is given of the development of electric traction,
generating machinery and motor systems. It is shown that the de-
velopment in power generators has led to radical changes in power
station design, particularly in recent years. The last census re-
port for the United States shows that the rated output of alter-
nators constitutes more than 60 per cent of the total rated out-
put of dynamos in central stations. The introduction of alter-
nators has made a large increase in transmission voltage possible.
The Zossen line used 12,000 volts, and the author sees no reason
why in general 50,000 to 60,000 volts should not be used in trans-
mission circuits. He then discussed the design and regulation
of modern alternators, the adoption of standards and the changes
in central station design resulting from the use of steam tur-
bines. In the power station for the London Metropolitan under-
ground road, for example, which is of 350,000 kw capacity, the
ground space occupied is T.44 square ft. per kw. The use of
turbines does not necessarily imply an economy of floor space,
however, as the Interborough reciprocating engine station occu-
pies less area per kw than that of the Chicago Edison Company.
This is due to the fact that the vertical reciprocating engine occu-
pies but a small fraction of the total area of the plant; general
features of plant organization being similar, the spacing of the
boilers usually fixes the proper ccuters for the engines or turbines,
and such advantages of the turbine as it possesses in respect to
floor dimensions is partially, if not wholly offset by the increased
size of the condensers. Under the head of transmission, the sub-
ject of installation, lightning arresters, steel towers, cables, cou-
duits, etc., is discussed.

In conclusion, the author points out that while the last ten years
have been characterized by material progress in the design and
construction of clectrical apparatus used for the generation and
transmission of power, it would be quite erroneous to infer that
electric apparatus is not to-day fairly comparable with other classes
of mechanism uscd in the industrial arts with respect to stahility
and permanence of type.

It is true that the line insulators of 1894 are, with rare exceptions,
no longer used, that lightning arresters during the last decade havce
been much improved, that oiled paper has largely superseded rubber
as insulation for underground cables conveying high-potential cir-
cuits, that the switches now used for high-potential, alternating cur-
rents of large power are unlike anything thought of ten years ago,
that dynamos and transformers, as now built, are more efficient and
durable, and that in the best plants of to-day important features in
the organization and connection of circuits and in the use of auto-
matic circuit-breaking devices have been introduced which in 1894
were not conceived. But it is not true that a majority of electric
apparatus essential to the generation and transmission of electric
power is now in a stage of rapid development. On the contrary,
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chianges with respect to the specific apparatus just mentioned have
heen relatively slight during the last five years. They were much
more radical in the first five years of the decade, and the opinion
may be advanced, perhaps with safety, that dynamos, transformers,
switches, measuring instruments, insulators, lightning arresters, ca-
bles, conduits, circuit-breaking devices, automatic and other, as now
available on the market, have reached a reasonably stable condition
i the evolution of the art, and with respect to these constituent
parts of the electric systems for generation and transmission of
power, no such rate of change, as has been observed during the last
ten vears, is likely to occur during the coming decade

ITHE SUBSTITUTION OF ELECTRICITY FOR STEAM AS A\
MOTIVE POWER, BY ALEXANDER SIEMENS

The paper by Mr. Siemens sketched the development of the
clectric motor from the electromagnet engine of Joseph Henry
down to the latest single-phase types of traction motors. A brief
account is given of the German high-speed electric traction ex-
periments. Mr. Siemens considers that the results of those thus
far conducted have justified the following conclusions :

1. Permanent way, constructed in accordance with the standard
specifications for first-class main lines of the German Government
railways, is sufficient for electric trains running at a speed of 125
miles an hour, but the radius of any curve should not be less than
660 ft.

2. The collector used in the Zossen experiments is well adapted
for conveying electric energy at high tension and at high speeds
from fixed conductors to cars.

3. The construction of the fixed conductor employed in the Ger-
man high speed trials has been proven equal to the service.

4. The Zossen trials have demonstrated that high-tension cur-
rent can be used direct without the intervention of transformers.

The paper summarizes the use of electric over steamn traction.
against which, however, should be balanced losses in electric trac-
tion caused by double transformation of energy and the interest on
the additional capital expenditure. The final conclusion of the
paper concerning the relative positions which the steam engine and
electric motor occupy at present is that it is more correct to regard
the one as the supplement of the other than to expect a complete
substitution of electricity for steam as a motive power.

DISCUSSION

The paper by Mr. White was discussed in great detail by Mr.
I.. B. Stillwell. Mr. Stillwell referred to the ambiguity of the word
“depreciation,” which is sometimes used as synonymous with main-
tenance or upkeep, and sometimes to cover the amortisation charges
which should always be made to cover the probable renewals of
the entire plant, due not only to wear, but to changes in the art.
Referring to the class of steam lines on which it would not pay
to substitute electric traction, he suggested as a criterion that
might apply that electric traction is not applicable to service of
which the traffic per day does not exceed 10,000 ton-miles per
mile of double track. Ile dwelt upou the importance of the factors
of cleanliness, ventilation, lighting and heating, the first mentioned
being of particular importance with respect to cities through which
the railway pass. The increase of speed has a two-fold import-
ance, first with respect to doing a given business with a rolling stock
cquipment decreased in proportion to the increase in speed; and
second, the public is enormously attracted by higher speed which
cnables them to get from point to point in less time. Referring
to single-car and the multiple-car trains, it is stated that the greater
amount of power required for the single-cars does not cut a very
large figure in the total expenses. For example, if on the Manhat-
tan the cost of power were doubled the total cost of operation would
only be increased from 10 to 11 cents per car-mile. Referring to
the power per ton-mile on the Manhattan, which Mr. White gave in
his paper as about 125 watt-hours, Mr. Stillwell said that this ac-
tnally was ahout 82 watt-hours per ton-mile at the power house and
70 watt-liours per ton-mile at the third rail.  Fe referred to the
adaptability of electric motors for heavy grades— grades of from
6 to 10 per cent, not being obstacles.  Such grades would be safe for
electric traction owing to the very perfect hraking arrangements of
which it admits.

Referring to a statement by Mr. White that the cost of an electric
power station and distributing station system would be about $130
to $150 per kw capacity, including buildings and land, Mr. Stillwell
pointed out that these figures apply only to stations of average size
and that they refer to rated capacity. Some stations of 40,000 to
50,000 kw have been built complete for about $110 per kw capacity,
and it is important to bear in mind that the outpnt can he safely in-
creased 4o per cent over this during rush hours.  As to the relative
weight of the turbine and reciprocating engine units, the larger
sizes.of the latter weigh about one and one-half times the former.
In the case of a 500-kw unit this weight is only one-eighth that of
the corresponding reciprocating engine unit.
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Mr. Stillwell expressed the opinion that maintenance of way
would be a lesser charge with electric traction owing to the elim-
ination of the unbalanced parts of the steam locomotive, and the
less weight required for a given draw-bar pull.  He contested
the statement that there would be no saving in fuel consumption
with electric traction. The New York Manhattan road is operat
mg on 2.6 lhs. of coal per kw-hour, or 4.3 Ibs. at the draw-bar.
while 3.5 Ibs. per hp-hour is a very low figure for steam locomotives.
The average throughout the United States is nearer 6 lbs. to 8
Ibs.  Sixty per cent he considers a fair figure for total efficiency
of the electrical plant at full load. He considers that with elec-
tric traction not more than one-half the fuel will be required, and
it may be nearer a half than a third. The New York Central
could save half and perhaps two-thirds of its coal bill, amounting
at present to four or five million dollars per year. The cost of
power on the Manhattan, he said, is about 6 mills per kw-hour,
or including capital charges, about 9 or 10 mills. FElectric trac-
tion permits the use of the most economical generating apparatus,
such as gas engines, which promise to produce a hp-hour on 1 Ib.
of coal.

Mr. Stillwell considered that the third rail is one of the great
objections to electric traction, and he favored the use, where prac-
ticable, of the suspended trolley conductor. He pointed out with
respect to relative reliability, that on the Manhattan the delays in
traftic with electric power were less than 40 per cent as numerous
as when steam power was used. He referred to the effect of cold
weather on steam traction, which would not he the case with elec-
tric traction. He did not approve a suggestion for cutting off power
if atrain passes itssignals,but favored means forapplying thebrake.
He did not see that any good object would be served by a rule
prohibiting the carrving from one car to another of wires carrying
heavy currents, as such wires can adequately be protected. As to
dividing the contact system into short sections, this he believed
would merely complicate matters and result in increased risk with
no corresponding benefit.  He recommended the testing at regular
intervals of car equipments with a voltage three or four times the
normal voltage. To such tests he ascribed the immunity of the
Manhattan equipment from accidents.

Referring to a statement that the total loss with alternating cur-
rent is about 17 per cent, and 24 per cent with direct current, Mr.
Stillwell said that within the limits of the proper application of
direct current to electric traction, the loss does not exceed 15 per
cent. As to the superior torque of direct-current motors, he pointed
out that the polyphase motor developed sufficient torque to skid the
wheels, and therefore could not be considéred defective with re-
spect to torque. He stated that test recently made by the Ganz
Company showed that polyphase motors can temporarily carry four
times their load without falling off more than 7 or 8 per cent, and
no direct-current motor can do more than this. As to the great
weight of polyphase motors, this only follows when a large clear-
ance is used. By a proper construction the Ganz Company pro-
duces such motors weighing no more than direct-current motors,
and costing no more.  American manufacturers have recently an-
nounced that single-phase motors need weigh no more than direct-
current motors, and they have now got down their weight to about
the same figure.

Mr. Stillwell challenged the statement that the return of energy
to the track, using polyphase motors, mvolved complications ren-
dering it inadvisable under usual conditions. He referred to a
test of a week or more of the Ganz system, on a train of seven cars.
In running down grades it was found that more than 70 per cent
of the energy was restored to the line, and this figure would have
been higher with stecper grades. The Ganz Company, in a spe-
cific case, guaranteed a restoration exceeding 20 per cent.

As to hours of service, the average for steam freight locomotives
on the New York Central is but a fittle more than 75 miles per day.
while with cleetric traction at least twice that mileage could easily
be made, and thercefore require half or less the number of loconio
tives.  The maintenance and upkeep of electric locomotives may he
placed at 2% per cent per annum, while the rate for steam loco-
motives is 20 per cent. Tn conclusion, Mr. Stillwell said he
could not agree that when electrical conversion is justified direct-
current motors alone deserve consideration.  On the contrary, he
believes the time has arrived when not ouly the recently anmounced
types of single-phase motors, but also polyphase motors, should he
carefully considered with respect to each individual case presented
to the attention of the engineer.

In the discussion of Mr. Siemens’ paper, Mr. Stillwell said that
the statement therein that “whereas direct-current motors are
most suitable in cases where the speed of running has to be varied
often and to a great extent, alternating-current motors are more
efficient in cases where long runs at constant speed are required.”
represents the opinion of many engineers in this countrv. An
interesting point is that the single-phase motor requirés more
weight on the driver than the polvphase motor for a given draw-
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har pull. The torque of the former varies with the frequency,
and theoretically the average torque is one-half the maximum.
In some tests made for Mr. Stillwell at Budapest this ratio was
found to be actually 3 to 2. The polyphase motor has almost a
uniform torque, while that of the single-phase is pulsating, and
consequently the slip at the top of the pulsating torque and the
average weight are much less than that for the effective draw-bar
pull. The electric motor has a great advantage over the locomotive
engine in applying the power developed. Both English and Ameri-
can tests have shown that only about 43 per cent of the power de-
veloped in the steam cylinder appears at the draw-bar.

e ——

CONVENTION AT LIVERPOOL OF THE MUNICIPAL TRAM-
WAYS ASSOCIATION OF GREAT BRITAIN

The third annual convention of the Municipal Tramways Asso-
ciation of Great Britain, was held Sept. 27 and 28, at Liverpool.
Since the meeting at Glasgow last year, eleven city corporations
cnd thirteen tramways officials have joined the association, which
now includes fifty-six city corporations and seventy-one managers or

* their assistants, nearly all the municipal tramway undertakings
in the country being allied with it. C. R. Bellamy, general manager
oi the Liverpool corporation tramways, was president for the past
vear, and the convention was attended by a hundred delegates.

Sir Charles Petrie, chairman of the Liverpool tramways com-
mittee, in welcoming the delegates, said he felt tramway under-
takings throughout the kingdom were now a very important part
of municipal work. When they looked back some ten years
they wondered how in the world people in large cities got about.
No doubt fromn time to time they had discovered many weak
points in connection with the undertakings, and these were being
corrected day by day with the experience they had gained. There
was a suggestion to have a uniform way of keeping and rendering
accounts of the various municipal undertakings. To his mind.
that would be of very great benefit because from time to time they
had discussions in the various councils as to how the price of c¢lec-
tricity and power as charged in one town compared with another.
He was afraid, however, no matter how the accounts were kept,
there would be a great deal of difficulty, in comparing the various
places, to arrive at a really proper comparison, as local conditions
would have their effect upon this. At all events it would be sat-
i<factory as far as possible to have a uniform statement of ac-
count showing under various leadings the cost per car mile, and
so forth, so that the councils of various cities would have the
advantage of comparing notes with each other. Te was sure, in
all the deliberations that would take place, they were rendering a
signal service to the great undertakings of electric traction, and
he wished the conference every possible success.

PRESIDENT'S ADDRESS

Mr. Bellamy then took the chair, and his presidential address
was read by Mr. MElroy, the secretary. After thanking the
members of the association for electing him as its sccond presi-
dent, Mr. Bellamy said the ideal which their association incul-
cated in its members was just that efficiency of administration
and service which accounted for the greatest public benelit in the
realm of street travel. It was needless for him to apologize for
bringing before them. not as the critic, and certainly not as the
dogmatist, but necessarily in a more or less cursory way, one or
two of the topics affecting tramway interests, wide and general
in their scope, which might form reasonable matter for careful
thought. The standardization of tramway accounts, which was
referred at the last conference to a joint committee of the In-
stitute of Municipal Treasurers and Accountants and of their own
association had been pushed forward with the vigor and care which
the importance of the subject demanded. As a result of confer-
ences held at Nottingham and Bradford, a form of accounts had
been evolved which it was hoped would meet the requirement
of enabling a fair comparison to be made of the working results
of comparable undertakings. The initial difficulty appeared to be
to bring into line for the purpose those undertakings which gen-
erate their own electricity with those purchasing from another
source, chiefly owing to the impossibility of dealing with capital
charges in the revenue account. The trouble had been overcome
by providing a supplementary statement setting forth the total
energy costs in the case of self-contained undertakings, which
would be comparable with the purchase price of the others. The
vexed question of differential depreciation had been left entirely
open by carrying the balance from net revenue account to an appro-
priation account. The municipalization of British tramways was
making steady progress, about 215 additional miles of tramways
having been applied for during the past session under an estimated
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cost of over £35,000,000, and provisional orders had been granted
for about 34 miles, the estimated expenditure amounting to £307,~
380. There was evidence of a better recognition of the princi-
ple underlying the early action of some of the large towns in
arranging to acquire or operate the tramways of small adjacent
authorities. In this counection the subject of through running be-
came increasingly important, because where combination or ab-
sorption could not be arranged between adjoining districts, it
would have to be considered. The convenience of the public must
always De placed in the forefront of traffic considerations; and
just as the railway companies had to arrange through running
very early in their history, so it was becoming a necessity with
the ever extending systems of tramways. In many cases where
adjacent local authorities had failed to amalgamate for tram-
ways purposes or link their systems, company promoters, recog-
nizing the necessity, had stepped in to provide the required con-
neetions. Thus the South Lancashire Company had connected,
or obtained authority for connecting, twenty-eight of the princi-
pal towns, bringing into one vast network Liverpool and Man-
chester, which in turn was rapidly linking itself with an equally
important combination of the principal towns of Yorkshire. Tt
was unfortunate that the municipalities concerned did not con-
trol all these lines. Under a system of joint municipal ownership
and more centralized management, their usefulness would be enor-
mously increased. The returns for last year disclosed the grave
fact that nearly a dozen municipal undertakings ended the year
with a deficit. It was probable that in most of these cases sat-
isfactory results would have been obtained if routes, stages and
fares had been arranged on a basis suitable to the particular dis-
trict concerned, rather than framed in an attempt to imitate those
of large towns where continuous streams of point to point traffic
alone rendered them possible. In the large towns there were also
signs of danger ahead. Great benefits had accrued under
municipal control, routes, services and speed of cars had
heen largely increased, with a reduction in many cases
to less than one-half the fares under horse traction. A few
years ago a house in the suburbs was regarded as in an eligibie
position if it were within ten or twelve minutes walk of a railway
station, with a quarter or half-hourly service. To-day the tram-
ways were within a few minutes’ walk of every one’s door, with a
practically continuous service at all times of the day, and nearly
all night throughout the year, and prudence suggested that further
concessions should be sparingly accorded until systems were con-
solidated and their financial stability finally secured. The half-
penny stage,the penny universal fare,the all night service,the season
ticket, a multiplication of adjacent parallel routes, and lately far-
thing fares for scholars, were all questions of most serious im-
portance, which, if carelessly dealt with, might at any time lead to
disastrous results, and the obvious danger underlying them should
suggest the advisability of increasing the sources of tramway
revenue in directions less subject to popular attack. The Tram-
ways Act, of 1870, provided for a general merchandise traffic, and
while this class of business under company control had been prac-
tically ignored, it was probable that with interurban connections
and joint municipal control it would become a very useful source
of additional revenue as well as a great boon to important sections
of the trade of the country.

Tor many years it had heen apparent that some better method
of collecting and carrying the agricultural and dairy produce of the
districts surrounding large towns was necessary, beyond that pro-
vided by the railways. The only attempted solution of this prob-
lem was the effort to promote the construction of light railways,
but the ever increasing network of municipal tramways, with
their connecting links, might quickly provide the whole country
with a system cheaper in operation than was contemplated under
the light railways act. - This subject was discussed at considerable
length by Mr. Bellamy, who foresaw important benefits to the agri-
cultural interests from an extension of interurban electric railways
through their district.

STANDARD FORM OF ACCOUNT

The secretary, J. M. M’Elroy, of Manchester, presented a sug-
gested standard form of tramway accounts.

This form was prepared by a joint committee of the Institute
of Municipal Treasurers and Accountants, Inc., and the Munici-
pal Tramways Association of Great Britain, and differs quite ma-
terially from that reported at the Glasgow convention on July
8 and 9, 1903, and published on page 179 of the STREET RAILWAY
JournaL for Aug. 1, 1903. The present form is somewhat similar
to the American standard, from which it does not depart in any
important particulars. At the same time there are so many dif-
ferences in minor details that for purposes of comparison the
two forms are useless.

The operating report in the British municipal report (which
corresponds to schedules A and B, in the American report) is
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entitled “Revenue Account.” The operating expenscs are divided
nto four main headings (instead of three as in the American re-
port). These headings are as follows:

(1) “Traffic,” which has nine sub-divisions. This account cor-
responds largely to the American “Transportation—Operation of
Cars.,” although the order of the items is different than in the
American form.

(2) “General Expenses,” with ten sub-divisions, which corre-
sponds largely to the American “General,” but with a different ar-
rangement of accounts.

(3) “General Repairs and Maintenance,” with seven sub-divi-
sions, which corresponds largely to the American classification of
“Maintenance,” except that the power station charges are omitted.

(4) “Power Expenses,” which corresponds largely to the Ameri-
can “Transportation—Operation of Power Plant,” but which also
includes the maintenance charges of the steam and electrical equip-
ment in the power station, and also covers the maintenancc charges
of the feeder ducts and cables. In the British classification the main-
tenance of the overhead line is classified under “(3) General Re-
pairs and Maintcnance.”

The Income Account in the British form is divided into two
sitb-accounts only, viz.: “Traffic Revenue” and “Sundry Revenue.”
The latter has only onc sub-division, viz.: “Advertising on Cars.”

In the Balance Shect the assets column is cntitled “Property,
Assets and Outlay,” and has the following items: (1) “Cost of
Existing Works,” with twelve sub-divisions: (2) “Investments”;
(3) “Stores”; (4) “"Sundry Debtors”; (5) “Unexpired Licen-
ses,” and (6) “Cash.”

The liabilities are classified as follows: (1) “Loans,” with two
sub-divisions;  (2) “Redemption of Debt,” with only onc sub-
division;  (3) “Sinking IFund”; (4) “Reserve or Renewals
I'und”; (5) “Sundry Creditors.”

The standard form also includes a statistical report in which,
unlike the American form, certain of the figures given in the pre-
ceding report are repeated, as “Traffic Revenue,” “Total Revenue,”
“Working Expenses,” “Interest on Capital,” “Sinking Fund” and
“Net Balance.” The statistical report has provision by which cer-
tain of the data can be averaged on the car-mile basis, but therc
is only one reference to the car-hour. This is the space calling
for the “Average Car-Hours per Day.”

In addition to the reports alrcady mentioned, the standard form
has accounts called “Net Revenue Account,” “Appropriation Ac-
count,” “Reserve or Renewals Fund Account,” “Sinking Fund
Account” and “Capital Account.” The form presented at Liver-
pool concludes with a series of definitions of the different accounts
covered by the report.

In the discussion, Mr. Dalrymple, of Glasgow, while not agree-
ing entirely with the scheme, hoped that by next year all tramway
accounts would be put in the form suggested.

Councillor Smithson, of Leeds, speaking as an accountant, said
thiat the proposed standardization of accounts was an immense
advance on any previous attempt that had been made in arriving
at a universal form of account, and if adopted generally it would
give thosc comparisons which would be so exceedingly useful
to all municipal bodies.

The secretary moved the adoption of the standard form sug-
gested by the committee, and it was seconded by Mr. Hamilton, of
Leeds.

This was carried, and it was agreed, on the motion of Alderman
Stafford, of Brighton, that a copy <. .he resolution and of the sug-
gested standard form should be forwarded to the Town Clerk of
each municipality.

ECONOMIZING THE CURRENT

Peter Fisher, general manager Dundee City Tramways, read
a paper on “Economy in Consumption of Current.” Mr. Fisher
pointed out that serious losses werc caused through the voltage
on the line dropping below what the tramway motors were wound
for. Tt was important to train motormen in the economical use
of the current. Some men operated their cars in a more intelli-
gent and careful manner than others. A valuable system had
been introduccd in Blackburn. The general manager had deter-
mined that 1.87 B. of T. unit (or kw-hour) was the prcsent average
consumption, and he proposcd that for every tenth of a unit reduc-
tion, 1 shilling per week bonus should be added to the wages of the
motormen. On some systems special inspectors had been appointed
for instructing motormen in using the current economically. With
intelligent men so employed, the expenditure would be met many
times over by the reduction in the amount of current used. Tt
had been shown that the current used on the bogie or double-
truck cars exceeded the consumption on single-truck cars by about
27 per cent.

A lengthy discussion followed the reading of the paper, in which
reference was made to all the technical points brought out by Mr.
Tisher.,  Several spcakers alluded to the proposal to give a bonus
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to careful motorinen, and difficulties were pointed out in ascertaiu-
ing the exact effect of each man’s operation. The majority of
speakers statcd that a great economy was effected if the rails werc
kept clean.

THE ARRANGEMENT OF MEN'S DUTIES

The paper on this subject was read by J. B. Hamilton, gencral
manager of the Leeds City Tramways. The writer presented a
table showing the wages paid in Leeds, which averaged from s5d.
to 6d. for conductors, and from 6d. to 7d. for motormen per hour.,
for an average of sixty hours per week; also the excess overtime
paid for in Leeds and in a number of other cities. At present in
Leeds this is one-half hour, 69.4 per cent; one hour, 3.5 per cent;
one and one-half hours 3.8 per cent; two hours, 26.7 per cent.
In 1897, when the writer went to Leeds, the service was practically
uniform from 4:30 a. m. to 12:30 a. m.,, and two shifts of men
were employed, cach working ten continuous hours. This was
changed by the introduction of additional cars during the rush
hours. The present day consists of ten hours in twelve, with
one day off in seven, without pay. In addition, one week’s holi-
day, with pay, is granted per year, and uniform and waterproot
coats arc provided.

Alfred Baker, geneval manager of the Birmingham Corpora-
tion Tramways, submitted an elaborate table showing the hours
of labor and the rates of pay of the cmployecs of the different
municipal tramway undertakings in Great Britain.

Mr. Morley, of Burnley, said that with regard to the question
of the risk of injury to the health of the motormen by exposure to
the weather, he supposed he had had a few imitators in his sys-
tem of placing the men within a vestibule. e was not sure that
he could approve of the system of changing thc men from car to
car during the day.

A. L. C. Fell, of the London County Council Tramways, said
that in London they had a rush load to the city in the morning
and a similar rush back from the city in the evening, and nothing
practically within those hours. If the men worked long hours
on Saturdays, this was made up on Sundays. They were allowed
to work swing runs on Sunday, and the hours were much shorter.
At present they did not provide their men with seven days’ holi-
day, but no doubt when the London tramways were in a more
flourishing condition, like some municipal undertakings, they would
be able to do it.

A. E. Fearnley, of Sheffield, said he would not, unless he was
absolutely compelled, introduce a system of swing runs on any
tramway he was working.

H. E. Blain, of West Ham, thought the ten hours’ continuous
duty was inhuman, imposing a strain on the motorman which might
be dangerous to other street traffic.

The discussion was continued by Mr. Lancaster, of Blackpool;
Mr. L~ Rossignol, of Newcastle; Mr. McCombe, of Hull, and Mr.
M’Elroy, of Manchester.

MIXED TRACTION

A. L. C. Fell, chief officer of the London County Council Tram-
ways, read a paper on “Methods of Dealing with Mixed Systems
of Traction.” He said that nearly every manager of an electric
tramway had had to consider the question of mixed traction.
Some muuicipal authorities might think it advisable to permanently
operate several different systems of traction, and under special cir-
cumstances this might be the best of policy to adopt, although
as a general rule a uniform system was most easily and efficiently
worked. In London, horse cable and electric traction had all been
in operation at ouce, and for a short time the whole of these
systems had been in operation on one route. The cable line
had been abolished by the London County Council, and it was
probable that in the future the Council would not hesitatc to mix
the overhead trolley system and the conduit system. The complica-
tions introdiiced presented no insurmountable difficulties to the man-
agement, as the method of changing from one systcm to the other
was very simple.  He hoped that they would soon materially
decreasc the cost of construction on the conduit system and also
reduce the cost of operation, so that practically the whole of the
London County Council’s tramways might be on the conduit sys-
tem. Local difficulties with regard to mixcd traction might be
easily dealt with.

EQUIPMENT ' AND MAINTENANCE

The paper on this subject was read by John Aldworth, general
manager of the Nottingham Corporation Tramways. FHe believed
that for traffic in the streets of large towns double-dcck, single-
truck cars carrying from fifty to fifty-six passengers are the most
suitable, as they give quick service and are easily handled. For
suburban lines, double-deck cars have certain advantages. The
reversed staircase for reaching the upper deck is recommended.
The chief drawback to it is that it obstructs the motorman’s view
of traffic on one side. The writer has overcome this difficulty by
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inserting a small sheet of 14-in. plate glass in the riser of the
staircase, level with the motorman’s head. For purposes of ven-
tilation four corner side ventilating windows have been intro-
duced into the Nottingham cars.

On the Nottingham system the commutators, brushes, and brush
springs are examined nightly, and where any commutator shows
signs of undue sparking or heating it is carefully examined by the
night foreman, and if no cause for it can be discovered, it 1s
cleaned and the car again put into service; instructions are given
to the chief motor inspector to test the car on the road during the
following day, and if then found to he working unsatisfactorily in
any way, it 1s sent into the works to be thoroughly tested and
the defect put right. Armature and motor bearings, with their
lubricating boxes, are also examined nightly, and any defect dis-
covered is reported to the night foreman, who in every case uscs
his discretion whether such can be efficiently dealt with by hin-
self, or whether the car shall be kept in for it to be dealt with by
the day staff.

Gun-metal bushings lined with white metal are used for the
motor and armature bearings, and have a life of about 25,000
miles. The present metal used for lining is composed of three
parts spelter and one part block tin, and while it has not been in
use for very long it has given so far very satisfactory results.

The writer believes that considerable advantage would result
from having commutators ground true instead of being turned up
in the lathe, and is now experimenting in this direction. The con-
dition of the armature bearings of each car is determined at least
once a month by the night foreman, who tests the clearance be-
tween the armature and bottom fields, for which purpose he is
provided with a set of steel feelers, numbered and varying in
thickness from 3-16 in. to 1-32 in. The exact clearance of each
armature is recorded and sent to the works superintendent, who
decides when it is necessary for the bearings of a car to be re-
newed. Controllers are all examined at the end of each day’s
work; all contacts are cleaned and thinly coated with vaseline, also
adjusted or renewed as found necessary.

All trolleys are examined daily, while the poles are also tested
for tension, and adjusted if found necessary, once a month. Ex-
periments have heen made with several kinds of trolley wheel
bushes, and one composed of solid graphite has been found to
give the best results. The bush, wheel, and spindle, submitted for
inspection at the meeting, had run 5762 car miles, and, although
the wheel was nearly worn out, the bush and spindle were very
little the worse for wear and could be put into and last the life
of a second wheel. The cost of the bush is 1s. 2d., compared with
rs. paid for the metal cased graphite bush, of which two are re-
quired during the life of one wheel.

The writer is now experimenting with steel-tired wheels, but
considerable difficulty has been experienced by the flanges becom-
ing sharp. The average life of the chilled-iron wheels is 34,124
miles, and in only one case has a pair been reground. The equip-
ment for a repair shop for a line of from 100 to 150 cars, using
chilled wheels is as follows:

In the fitting shop: A 5-ton electric traveling crane, two lines
of shafting—each belt driven by a 1o-hp motor, o-in. screw-cut-
ting gap lathe, 6-in. screw-cutting lathe with universal chucks, ver-
tical wheel boring machine, wheel grinding machine, hydraulic
press, radial drilling machine, small sensitive drilling machine,
universal shaping machine, power hack saw, screw machine, acme
grinder, grindstone, moulding jigs for lining bearings, lifting
jacks, and armature trucks, with various small tools as found
necessary.

In the armature room: Armature stands, wire drums with ten-
.cion brakes, furnace, formers, taping machine, drying oven, test-
ing machine, and insulation testing set.

In the smith’s shop: Two forges, anvils, swage blocks, set of
levelling blocks, small power hammer, and blower driven by inde-
pendent motor.

In the woodworking shop: Line of shafting driven by a s-hp
motor, circular saw bench fitted with boring apparatus, band saw,
planing machine. mortising machine, and universal trimmer.

OVERHEAD EQUIPMENT

The paper on this subject was read by J. M. McElroy, éenera]
manager of the Manchester Corporation Tramways. In Man-
chester, both center and side-pole construction are used. Where
the streets are 72 ft. wide the center-pole construction does not
offer any material obstruction to traffic, but in streets of from 35
f_t. to 4o ft. in width, the writer recommends side-pole construc-
tion. Practice differs as to whether to anchor section insulators.
Very few towns have had any serious trouble, owing to the failure
of line insulators. In Manchester, triple insulation is used
throughout; in most other cities double insulation is employed.
The adoption of a standard pole is recommended and specifications
for light, medium and heavy poles are appended.
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The average pressure for center-running trolleys is from 16 to
25 lbs.; for side-running trolleys from 18 to 32 lbs. The use of
motor tower wagons in place of horse wagons for emergency work
is gradually taking place. Considerable difficulty has been experi-
enced in Manchester with the effect of the atmosphere on the
span wires, especially in one district where there is a large num-
ber of chemical works. Vaseline, as well as other rust-preventing
mixtures, has been used, but nothing so far has been effective. An
elaborate table of statistics on overhead construction in different
Rritish cities was appended.

BANQUET

In the evening the delegates were entertained at a banquet
at the Adelphi Hotel, tendered by the chairman, Sir Charles Petrie,
and the members of the Liverpool Corporation Tramways Com-
mittee.  Among the speakers were Sir Charles Petrie, of Liver-
pool: Bailie Paton, of Glasgow, and C. R. Bellamy, of Tiverpool.

- — e
TROLLEY CARS ON THE NEW BRIDGE IN NEW YORK

The plan of operating surface cars over the new East River
Bridge connecting New York ard Brooklyn provides for the run-
ning of cars of the Brooklyn Rapid Transit Company and the
Coney Island & Brooklyn Railroad, both of which systems are
local to Brooklyn, over the bridge to New York, where they will
loop as at the Brooklyn Bridge and return to Brooklyn; and for
the operation of the cars of the New York City Railway Company,
local to New York, to Brooklyn, where they will loop and return
to New York. The Brooklyn Rapid Transit and the Coney
Island & Brooklyn cars will both use the same tracks, equipped
with the overhead trolley, while the New York City will have
separate tracks, equipped with the underground system, to conform
with its lines in New York. The work of installing these sys-
tems on the bridge has been in progress for some time, and the
announcement is made that the operation of a limited service
of cars from Brooklyn to New York over the structure will be
begun Nov. 1. Owing to the more difficult construction involved
in putting in the underground system, no date has as vet been set
for the operation of cars from New York to Brooklyn.

The service that is about to be commenced is purely a con-
cession on the part of the Brooklyn companies to a public now
suffering greatly from lack of yroper transit facilities from the great
Williamsburg section of Brooklyn to the east side of New York.
Suitable terminals will, of course, be built in Brooklyn and in New
York to accommodate the cars, but for the present the Brooklyn
companies will make use of a makeshift terminal in New York.
In the temporary service about to be begun, only seven of the
original thirteen lines selected to run over the bridge will be oper-
ated.  These are the Broadway, Nostrand, Hamburg and Bush-
wick Avenue, Reid Avenue, Franklin Avenue and the Grand Street
lines,  The effort is thus to be made to serve the East New York.
Bushwick and Greenpoint sections of the city. Shuttle cars also
will go into operation with the running of these lines. As pro-
vision was made for separate runways for the surface cars as well
as the elevated cars on the new bridge, there will be none of the
vexatious delays from vechicle traffic to which the patrons of the
surface lines crossing the Brooklyn Bridge are now almost daily
subjected.

— e
LEAVES ON TRACKS CAUSE ACCIDENTS

Slippery rails, due to the “sweating” of the tracks and the pres-
ence of the leaves, are the cause given for a rear end collision on
the Boston & Worcester Street Railway near its terminus at
Chestnut Hill, Brookline, Mass., Saturday afternoon, Oct; 22, and
for a collision on the Marlboro & Westhoro Street Railway at
Westboro, the following day. Tn the former accident two pas-
engers were seriously injured and a dozen others were slightly
hurt. In the Westboro accident, although eighteen persons were
injured, none of them were in such serious condition that theyv
had to be taken to the hospital.

In the case of the Boston & Worcester accident, a heavily loaded
car from Worcester, which had stopped about 500 ft. from the
bottom of a sharp grade to change crews, was run into from the
rear by its follower, which failed to respond to the brakes. The
vestibules of both cars were smashed. The injured passengers
were standing in the rear vestibule of the leading car.

The accident at Westboro was due to a disabled car sliding
down a grade to be met at the bottom by a regular car. The
vestibules were demolished, but the fact that the disabled car
was empty probably prevented a serious accident.

Another accident attributed to the humidity and low temperature
of the ground is reported from Stamford, Conn., where several
persons are said to have been injured.
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FINANCIAL INTELLIGENCE

WaLL Strert, Oct. 26, 1904.
The Money Market

The feature of the money market this week has been the de-
cided strength in  foreign exchange, rates for all classes of re-
mittances advancing sharply, despite the extremely heavy offer-
ings of bills against the shipment of cotton and other commodi-
ties. The advance in sterling amounts to nearly 34 cent on the
pound, prime demand bills selling as high as 4.8635, while pro-
portionate gains were recorded in francs and reichmarks, owing
to the sharp decline in rates for sterling at Paris and Berlin.
Rates are now close to the point where gold can be exported
profitably to either Paris or Berlin, but it is not considered at all
likely that any substantial amount of the yellow metal will be
shipped this week. Up to this time $1,250,000 in gold bars has
been engaged for export to Paris, but the general bhelief in ex-
change circles is that the shipment is of a special nature, made
regardless of the exchange situation, Otherwise the market has
been an extremely dull and uninteresting affair. Money on call
has been in abundant supply at rates ranging from 14 to 2 per
cent, with the average rate for the week about 174 per cent.
The time money market has been practically at a standstill de-
spite the enormous deahngs and advancing prices in the local
securities market. Sixtv-day funds were obtainable in considera-
ble amount at 3 per cent, but the only business reported consisted
of a few odd amounts. Bankers were more inclined to place
their funds for the long periods, and offered freely at 34 per
cent for all over the year maturities, a reduction of 214 per cent
from the rate prevailing at the close of a week ago. Even the
reduction failed to stimulate the demand, borrowers generally
being inclined to draw their requirements from the open market
at the ruling low rates. Commercial paper has been more ac-
tive, merchants being attracted by the low rates obtaining for
prime material. The choicest names were readily discounted at
4 per cent, while for names not so well known 434 per cent was
charged. The bank statement published last Saturday made
a favorable showing. There was an expansion in loans of $3.-
017,000, due probably to syndicate operation. Cash increased
$3,535,000 and deposits increased $6,550.,000. The reserves re-
required increase $1,630.750. The surplus stood at $17,853,025
compared with $17,014.450 in the corresponding week of last year;
$17,781,475 in 1902, $14,713.175 in 1001, and $6.031.825 in 1000.

The Stock lMarket

Transactions in the local securities market continue upon an
enormous scale, and although the dealings were accompanied by
more or less irregularity, the undertone displayed decided strength.
Following the recession in values which marked the close of last
week, prices renewed the upward trend. and in many instances
new high records for the year were established. Subsequently
there was considerable selling of stock to realize profits, but the
ready absorption prevented any material reaction in prices. The
opening of the current week was characterized by uncertainty
owing to the Russian outrage in the North Sea, but the market
quickly recovered and prices continued to advance on an extremely
heavy volume of business. On Tuesday transactions reached the
vear’s maximum, close on to 2,000,000 shares being dealt in. Tn-
terest centered in the railway issues, particularly in St. Paul and
Union Pacific, the former rising to 17514, the highest price at-
tained in two years, while a sensational gain was also scored in
Union Pacific. The sharp advance in these issues was accom-
panied by renewed talk of a settlement of the Northern Securities
matter, but the only foundation for these reports was the offer
to advance the dividends on Northern Securities stock to Euro-
pean stockholders. Tn other quarters of the market sympathetic
advances were recorded, the Steel stocks and many of the less
important industrials sharing in the general movement. At the
close, however, prices broke sharply, and in most instances all the
earlier gains were lost. St. Paul broke 34 points, and Union
Pacific, after selling as high as 112, ran off to 10034. Declines of
2 to 3 points were made in Atchison, Chicago, Great Western,
Chicago & Northwestern, Louisville & Nashville, and in many of
the other active issues. The closing was feverish and unsettled.

In the local traction issues Metropolitan Securities and Metro-
politan Street Railway were conspicuously strong upon the re-
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newal of the rumor of a combination of all the traction com-
panies.  Metropolitan Street Railway scored a net gain of 4%
points on fairly active trading, while Metropolitan Securities scored
a net gain of 4. Brooklyn Rapid Transit was active and steady
and an advance of 3% points resulted from the dealings in Man-
hattan Railway.

Philadelphia

The interesting feature of the trading in the market was the
activity and strength in Philadelphia Electric and United Gas Im
provement stocks. The former opened at 1 3-16. as compared
with the previous week’s closing, and on the report of a deal
of some kind, the price advanced sharply to 9 3-16. Toward the
close there was considerable profit taking, but all stock offered
was readily taken, the closing figure showing a net gain of 2%
points. About 135,000 shares were dealt in. United Gas & Tm-
provement opened up at 9734, and after a reaction to 97, moved
iup to 103 and closed at 10234. Total transactions amounted to
37,000 shares. Consolidated Traction of New Jersey was quiet
but steady, prices fluctuating between 74%4 to 75. Philadelphia
Rapid Transit was quiet but strong, the price advancing a full
point to 16 despite the rumors that an assessment of $5 per sharc
would be called before the end of the year. Philadelphia Com-
pany's stocks were quiet and prices ruled practically unchanged.
The common sold from 43 down to 4214, but subsequently recov-
ered nearly all the loss, the closing price being 4274. The pre-
ferred declined ¥4 a point, sales being reported at 467 to 47.
Philadelphia Traction sold in moderate amounts at 9754 to 08.
and an odd lot of Fairmount Park Elevated hrought 1674. An odd
lot of United Passenger Railway was exchanged at 237, and Union
Traction held firm around 5634 on moderate transactions.

Chicago .

The trading in the market was generally quiet. bnut prices in
several issues scored sharp gains. Chicago Passenger Railwav
was the feature in point of strength, the price advancing 3 points
to 178, and closing at a net gain of 27§ points at 17774. Chicago
& Oak Park Elevated also enjoyed a substantial rise of 134 points
to 77% on very light trading. The preferred sold at 25 for an
odd lot. Metropolitan Elevated common sustained a loss of 174
to 2214 early in the week, but subsequently there was a rally to
23. The preferred closed unchanged at 6674 after selling as high
as 67. South Side Elevated moved up 2 points to 94. but the 424
per cent bonds, which displayed extreme activity last week, were
dull, $30,000 selling at 103, an advance of 224. Small amounts of
North Chicago 5s brought 96, and odd lot of West Chicago brought
5T
Other Traction Securities

Very little interest was manifested in the traction issues at Bos-
ton, speculation this week being confined largely to other depart-
ments of the market. Trading was practically at a standstill, ex-
cept in Massachusetts Electric common, which opened off 1%
points to 12Y% points, and after a rally to 13. it reacted and closed
at the low figure. The preferred was relatively strong, the price
advancing ¥4 a point to 55%%, and closing at the highest. Boston
Elevated scored an early advance of 4 to 1534, but later lost
it all and closed unchanged at 153. West End advanced ¥4 to
0134 and odd lots of the preferred brought 110 to 110%4. United
Railway tssues were the feature of the trading at Baltimore, about
700 shares of the stock changing hands at from 814 down to 734
The 4 per cent honds were fairly active and strong at 9074 to.o1.
while the income bonds ruled at 47, about $13,000 of each issue
changing hands at the above prices. Norfolk Railway & Light
was extremely dull, odd lots bringing 10%. In the New York
Curb market, Interborough Rapid Transit scored a sensational
rise on unusually heavy dealings. During the fore part of the
week transactions were made around 150, and on Friday of last
week the price moved up to 162V5, or 1274 points above the pre-
vious high record price. The advance was accompanied by re-
newed rumors of a deal to merge all the local traction interests.
and although such a deal gained credence in some quarters, offi-
cial confirmation was not forthcoming. Tt was also stated that
the stock was to be put upon a 10 per cent basis. Subsequently
the price reacted several points on realizing sales, but at the close
there was a recovery to 160. In all, about 40,000 shares of the
stock changed hands. Washington Electric Railway ‘issues were
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strong, particularly the common stock, which sold at 25, and the
4% per cent bonds, which brought 8334 and 8.

Detroit United showed pronounced activity at Cincinnati last
week. Tt opened the week with a sale of 525 shares at 717% and
increased steadily during the week, advancing to 75%. The total
sales were about 2200 shares. Cincinnati Street Railway was firm
at the old figures, 144%5 to 145, sales about 775 shares. Cincinnati,
Newport & Covington preferred sold at 9254 to 93%% on sales
of 600 shares, while the common sold at 3114 to 3134, sales 510
shares. A few small locts of Toledo Railways & Light moved
up from 25 to 29 in sympathy with the demand from other Ohio
centers.

Cleveland Electric was the most active issue at Cleveland. About
400 shares sold at an advance from 73%% to 75. Detroit United
sold at 7494 to 75, about 2 points advance for the week, in sym-
pathy with New York and Cincinnati; locally the sales were about
250 shares. Two hundred shares of Toledo Railways & Light
sold at 25 to 2534, and then the price shot up. Northern Texas
Traction came into demand upon reports of largely increased earn-
ings. Sales were 164 shares at 41, dividend on. There were some
small offerings of Aurora, Elgin & Chicago common at 1o to 12.
Northern Ohio Traction & Light sold at 14%5, a point off.

At Toledo the last of the week there was a tremendous de-
mand for Toledo Railways & Light. due to the indications that the
franchise matter would soon be settled favorably to the company.
It opened the week at 2434 and advanced steadily to 27, sales
about jooo shares. Many of the orders came from Montreal,
Louisville. Columbus, Cincinnati and other cities. Several blocks
of Toledo 4s sold at 8o. Toledo & Western advanced to 17 on
small sales, and two blocks of the gs of this company sold at 83.

Toledo Railways & Light, Rochester Railways & Light and
Columbus Railways & Light were active at Columbus. Columbus
Railway common sold at around 95, and Rochester preferred at
78%5.  Columbus, Buckeye Lake & Newark Traction preferred has
been selling steadily at around 91, an advance of several points,
due to the fine earnings now being reported by the road.

Security Quotations

The following table shows the present bid quotations for the
leading traction stocks, and the active bonds, as compared with
last week:

Closing Bid
Oct. 18 Oct. 25

Amergican RailWays s oo v oo » s s e s srowon 5 5 s 5 5wy 48y,
Aurora, Elgin & Chicago i —
BostoniEleviate RN reaserors S = Srorste s & esriosis mibyossact B 153 153
Brooklyn Rapid. Transit ..es . verwes  covewe o soisrn = o soers 5 siseis 5 550,958 § 67Y% 67,
ChICAZO CHtY vneeeee e e tea et e e e e et e e e e e eeaaans 170 178
Chicago Union Traction (COMMON).uununeneneunnemnrnenenannnnns % 81,
Chicago Union Traction (preferred)......ovueiiininiineennnnnnnn. — —
Cleveland EleCtriC .cuuivneniniitneniiiieeneeeniiernenrsrensasnn 414 —
Consolidated Traction of New Jersey..oueeeeeiiiunioneeneennnnn. 74 4
Consolidated Traction of New Jersey 5S....ueivuniininnernnnnnn.. 11015 110
Detroit United ...oooiuieeiiiiiin i aenaas 3% 3%
Interborough Rapid Transit......oooooiiiiiiiiiiiiiiiininnenn.. 1481% 1597
Lake Shore Electric (preferred)......ovniiiiiiiiiiinnneennnnn.. — —
Lake Streelt Elevated ...ocuiiniuiiiiiiiniiiniiiiiinniiiannesianes 31, 3
Manhattan Railway ...oveieeeiiiinii it 158 16114
Massachusetts Electric Cos. (COMMON).tuurnnrnneeninnennnnnnnn.. 121,

Massachusetts Electric Cos. (preferred)...vennivveiiniinnnnennn. 55
Metropolitan Elevated, Chicago (common).. 234
Metropolitan Elevated, Chicago (preferred).uneeeeeeeeunennnnn.. 36 66
Metropolitan Stre€t ..............eiiiiiieiieiuiiiieeeeennnnnennss 127
Metropolitan Securities .............. 85
New Orlcans Railways (common).... 10
New Orleans Railways (preferred)... 2815

New Orleans Railways, 4l4s
North American ......oveeveiivnnnnens £ 9514
Northern Ohio Traction & Light ....

Philadelphia Company (common) ... 4234
Philadelphia Rapid Transit .......... 15%
Philadelphia TERACHON: . cooimon ¢ o vovsran « et 5 ssoisss 8 SUEeiEns = eseis ¥ Hoains 7 98

St. Louis (COMMON) . utntrnnerunneteetritnerennreereennnnnnnnns —

South Side Elevated (Chicago) .... 9334
Third Avenue .......eceveeeevnieenn... 13215
Twin City, Minneapolis (common)......... 10314
Union Traction (Philadelphia)......... 5614
United Railways, St. Louis (preferred) 67

West End (common) s ussms s susn s somios 911
West End (preferred)

a Asked.
Iron and Steel

The “Tron Age,” in its weekly review of the iron and steel trade,
says that all sections have enjoyed a share of the heavy buyving
movement in pig iron of the past week. Sales are reported at

STREET RAILWAY JOURNAL.

[Vor. XXIV. No. 18.

$12 Birmingham for No. 2 Foundry, which two weeks ago would
have been considered completely out of the question. While large
foundry interests have been heavy buyers of pig iron, the greatest
blocks have been bought by steel makers, particularly the manu-

" facturers of plates whose trade has been so decidedly improved

by numerous orders for steel cars and lake vessels.

The only branch of steel manufacturers now really lagging is
the rail trade, which will continue quiet till price for next year,
is settled.

e
ANOTHER MOVE IN CLEVELAND LOW-FARE CASE

The Cleveland Electric Railway Company has filed with the city
authorities a list of its stockholders. This list includes about 600
names, nearly all of which are of prominent Cleveland business
men. Governor Terrick is a stockholder. The list also indicates
that Henry A. Tverett and his immediate family still have hold-
ings, although it was supposed that the Everett holdings were
all sold at the time of the Everett-Moore embarrassment. The
filing of this list was made in compliance with a promise made
by the officials of the Forest City Street Railway Company, thc
so-called “three-cent fare company,” that it would file a list of
its stockholders as soon as the Cleveland Electric Company had
filed a list of those interested in its property.. The list, since filed
bv the new company, includes only the names of M. A. Fannin,
president; C. H. Miller, vice-president; Fred C. Alber, secretary-
treasurer; John B. TFoster and John Witzell. ~Mayor Tom L.
Johnson’s name is not mentioned. The company, since it first
appeared as a rival to the Cleveland Electric Railway Company,
has obtained franchises on Woodland Avenue and Central Avenue,
now held by the Cleveland Electric Company, and for Denison
Avenue and Rhodes Avenue extension, it being the plan to run
the cars over the Superior Street Viaduct and other free terri-
tory.

The company laid two miles of track, which at present is covered
with a foot of mud. The company is prevented by injunctions
from building or operating any of the lines for which it has fran-
chises:

—_— —4 ¢

THE CLEVELAND, PAINESVILLE & ASHTABULA
RECEIVERSHIP

The Cleveland, Painesville & Ashtabula Railway Company, of
Cleveland, and other defendents in a suit brought by J. G. Mit-
chell, of Toledo, which has resulted in the appointment of A.
B. Cleveland as receiver of the company, have filed a petition
to have the receivership vacated. They enter a general denial
of the specifications alleged by the plaintiff in the other action.
They claim that the company is solvent and has no floating
debt; that for the past year the bond interest has been paid
promptly out of the earnings of the road; that all the money
raised through the sale of bonds went into construction, for which
they have vouchers: that the construction company formed to
build the road received for its work stock which at the present is
of little or no value. They claim that A. B. Cleveland, who was
appointe’d receiver, is not a fit person to manage the property, as
he is not a railroad man and is not eligible to act as receiver.
They further contend that he is a party to the action brought
against the company.

An official of the companv who gave the STREET RAILWAY
JournaL his version of the situation claims the entire action is
the result of the failure of A. B. Cleveland, president of the
company, to carry out his plan of locating the car house and
repair shops of the company at Unionville. Up to a few weeks
ago Mr. Cleveland was acting as general manager of the com-
pany. Plans had been completed and work started on the build-
ings at Unionville, which is Mr. Cleveland’s home and where
he owns considerable property adjoining the site which it is planned
to improve.

The neighboring town of Geneva was anxious to seciire
the shops, and offered a site and to pay for the work already
done at Unionvillee. The majority of the directors favored
the change because fire protection was offered at Geneva.
Mr. Cleveland thereupon tendered his resignation as general man-
ager, which was accepted. The application for a receiver fol-
lowed within a few days, and Mr. Cleveland secured the appoint-
ment and is again in control of the property. It is claimed that
his first move was to stop the work at Geneva and commence

“work again on the Unionville site, hoping, it is said, to complete

the buildings before the final hearing of the case. On application
made by the directors, further work on the car houses has been
stopped. The entire matter will be settled by the court in the
near future.
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AWARDS IN DEPARTMENT OF MACHINERY AT ST. LOUIS
EXPOSITION

Following is an unofficial list of awards in the Department of

Machinery of the St. Louis World’s Fair.

additions to this list.

There may be some new

GRAND PRIZES

United States:
Alberger Condenser Co., New York

Chicago, 1II.
New York

ity.
Allis-Chalmers Co.
Amerlcan Meter Co.,

Ashcroft Mfg. Co., New York City.

The Aultman & Taylor Machinery
Co., Mansfield, Ohio.

E. W. Bliss Co., Brooklyn, N. Y.

Brown Hoisting Machinery Co.,
Cleveland. Ohio.

Brown & Sharpe Mfg. Co.,
dence, R. T.

Coe M{g Co., Painesville, Ohio.

Continental Iron Works, Brooklyn,

Provi-

(‘ro;by'Steam Gage & Valve Co.,
Boston, Mass.
Al:():ner Doble Co.,

al.
Estate of W. S. Doig, Brooklyn,
N. Y

San Francisco,

IN. o
General Electric Co., Schenectady,

Gisholt Machine Co., Madison,Wis.

Goldschmidt Thermit Co., New
York City.

R. Hoe & Co., New York City.

E. & B. Holmes Machinery Co.,
Buffalo, N. Y.

Laidlaw-Dunn-Gordon Co., Cincin-
nati, Ohio.

France:

Association Francaise de Proprie-
taires D’appareils a Vapeur, Paris.
Compagnie pour la Fabrication des
Compteurs & Materiel d’usines a

az, Paris.

Germany :

Elsaessische  Maschinenbau-Gesell-
schaft, Muelhausen.

Orivit Works, Coeln.
Great Britain:

Davidson & Co., Ltd., Belfast, Ire-

land.

United States:

Acme Machinery Co., Cleveland,
Ohio.

The Alvey-Ferguson Co., Louis-
ville,

Amencan "Steam Gauge & Valve
Mfg. Co., Boston., Mass. .

Armstrong Bros. Tool Co., Chi-
cago, Il

Ashton Valve Co., Boston, Mass.
Bocker-Brainard Milling Machine
Co., Hyde Park, Mass.

Betts Machine Co., Wilmington,

el.
Bignall & Keeler Mfg. Co.. Ed-
wardsville, Il
Blz}ck Bros. Mfg. Co.,

T,
E. W. Bliss Co., Brooklyn, N. Y.
Wm. T. Bonner Co., Boston, Mass.
Hugo Bilgram, Philadelphia, Pa.
Buckeye Engine Co., Salem, Ohio.
Buffalo Forge Co., Buffalo, N. Y.
Builders’ Iron Foundry, Provi-

dence,

. S. Cameron Steam Pump Co.,

New York City.

Mendota,

The Carborundum Co., Niagara
Falls, N.
The Phﬂlp Carey Mig. Co., Lock-

land, Ohijo.

Chlcago Pneumatic Tool Co., Chi-
caro, I

Cleveland Automatic Machine Co.,
Cleveland, Ohio.

The Consolidated Safety Valve Co.,

ew York City.

Crane Co., Chicago, Il

Dearborn Drug & Chemical Works,
St. Louis, Mo.

Delaval Steam Turbine Co., New
York City.
Dodge Mfg. Co., Mishawaka, Ind.
Eureka Fire Hose Co. s ]erscy City,

J.

E. & T. Fairbanks & Co., St.
Johnshury, Vt.

I‘auibanks, Morse & Co., Chicago,
1

Ferracute Machine Co., Bridgcton,

The Fisher Governor Co., Marshall-
town, lowa.

Geiser Mfg. Co., Wayneshoro, Pa.

The Goulds Mfg. Co., Seneca Falls,
N. Y

Gxic;-n Engineering Co., Chicago,
1. .

The ¥ancock Inspirator Co., New
York City. .
Harrisburg Foundry & Machine

Works, Harrisburg. Pa.

ITarrison afcty  Boiler Works,
Philadelphia, Pa.
Tladen & Derby Mig. Co., New

York City.

- Medart

A. Leschen & Sons’ Rope Co., St.
Louis, o.
Llclgcrwood Mfg. Co., New York

ity.

Niles-Bement-Pond Co., New York
ity.

Norton Grinding Co., Worcester,

Mass.
Otis Elevator Co.,
Pawling & Harmschfeger
kee, \\/ls
Pr’att & Whitney Works, Hartford,
Conn.
Robins Conveying Belt Co., New
York City.
The Schaeffer & Budenberg Mfg.
Co., Brooklyn, Y
Philadel-

Wm. Sellers Co., Inc.,
phia, Pa.

The Shaw Electric Crane Co., Mus-
kegon, Mich.

Sl&an & Chace Mfg. Co.,

T
The Warner & Swasey Co., Cleve-
land, Ohio.
Westmghouse Machine Co., Pitts-
burg, Pa.
R. D. Wood & Co., Philadelphia,

Pa.
Henry R. Worthington, New York
City.

New York City.
Milwau-

Newark,

Frederic Fouche, Paris.

Savy, Jeanjean & Co.; Paris,

Schaeffer & Budenberg, G.m.b.H,
Magdeburg-Buckau.

Johin Fowler & Co. (Leeds), Ltd.,
Leeds, England.

GOLD MEDALS

Hall & Brown \Nood Working Ma-
chine Co., St. Louis, Mo.
Heme bafety Boiler Co. , St. Louis,

Hendey Machine Co., Torrington,
Conn.

Hercules Gas Engine Works, Inc.,
San Francisco, Cal.
The Hooven, Owens,
Ca.; Hamilton, Ohio.
C. W. Hunt Co., New York City.
Jones & Lamson Machine Co.,

Springfield, Vt.
I\lcley & Mueller, New York City.
Lagonda Mfg. Co., Sprmgﬁeld
Landis Tool Co., Waynesboro, Pa.
The Lombard Governor Co., Bos-
ton, Mass.
The Long & Allstatter Co., Hamil-
ton, Ohio.
The Lunkenheimer Co., Cincinnati,
Ohio.

Rentschler

Patent
Louis, Mo.

August Moitz, New York City.

The National Acme Mfg. Co.,
Cleveland, Ohio.

National Meter Co. ,New York City.

National Supply Co Chicago, TIL

Norton Emery Wheel Co., Worces-
ter, Mass.

The Otto Gas Engine Works, Phila-
delphia, Pa.

Plttsburg Meter Co.,

Pulley Co., St.

Pittsburg, Pa.

Pratt & Whitney Work< Hartford,
Conn.
Prentice Bros. Co., \Worcester,
Mass.
Putnam Machine Co., Fitchburg,
Mass.
E. Reed Co., Worcester, Mass.
Riéhardson Scale Co., New York
1t
Rl(ler Ericsson Engine Co., New
York City.
Wm, Sellers Co., Tnc., Philadel-
phia, Pa.
Shultz Belting Co., St. Louis, Mo.
IT. B. Smith Machine Co., Smith-
vllle N.

L. S. Starrett Co. Athol. Mass.

The Stillwell-Bicree & Smith-Vaile
Co.. Dayton, Ohio.

Voorhees Rubber Mfg.
City, N. T.

Walworth Mfg. Co., Boston, Mass.

Weber Gas & Gasoline Engine Co.,
Kansas City, Mo.

J. T1. \Villiam: & Co.,
N, Y.

W 1llmm~ White & Co.,
Yale & Towne Mig. CO
City.

Co., Jerscy

Brooklyn,

Moline, TIL
New York

8oy

Belgium:
Association des Industriels de Bel- des Accidents du Travail, Brus-
gique Pour L.’Etude et la Propa- sels.
ganda des Engins et des Mesures. Vertongen-Goens  Co., Ltd., Ter-

propres a preserver les Cuvriers monde.
France:

A. Domage & Fils, Paris.
Prof. Ribourt, Le Besvinet.

Germany:

Société De Laval,

H. Bieling, Iscglitz-Berlin. Q.
Friedrich Dick, Esslingen a.Neckar. Friedrich Goetze,
Dryer, Rosenkranz & Droop, Han- Coeln a. Rh.

over.

Dusseldorf-Ratinger Rohrenkessel-
fabrik, Ratingen.
Japan:
Shibaura Works of Mitsui & Co., Tokio.
Mexico:
Fabrica Nacional de Armas, Mexi-
co;: D: Fs vo Leon.
—“..___

Charles Sebin, Paris.
Paris.

Otto Gehrckens, Hamburg.
Burscheid bei

Friedrich Lux, Ludwigshafen a. Rh.

Jeronimo Elizondo, Monterey, Nue-

REPORT OF THE NORTHWESTERN ELEVATED RAILROAD

OF CHICAGO

The annual report of the Northwestern Elevated Railroad Com-
pany for the year ending June 30 shows net ecarnigs of $1,158,853,
as against $996,703 for the previous year and $946,507 in 1902.
After the payment of all operating and interest charges, there was
left a dividend of 4.06 per cent on the preferred stock. The ratio
of operating expenses to gross earnings of both the loop and North-

western lines was about 32 per cent.

The statement of earnings for the year to June 30, as compared

with the preceding one, is as follows:

Earnings— 1904 1903
Northwestern proper .................. $1,274,684 $1,215,071
T0OD ATVISTON: e85 ma e 200 &0 G & & 552 s 655 403,516 387,232

Total :sswsmeimvs ssmsmss pmpnmsman $1,678,200 $1,602,303
Rents and miscellaneous................ 46,729 40,153
GroSS vvvvrvnvnnennn. . $1,724929 $1,642,456

Operating expenses~
Maintenance of Way.......coeeeeenunonn. $22,0638 $19,608
Maintenance of equipment.............. 67,0006 60,754
Reserve for maintenance................ 36,000 36,000
TranspOrtation :x:=:: <55 608 16 5 65 @56 383,807 343,243
General and legal 56,113 51,746

Total ..o $566,076 $517,441
N e arn i e e e e e 1,158,853 1,125,015

Charges—

Bond interest s:me: sinimsmmsmeminssmsmes $770.350 $779,350
Other interest ....... e 15,006 6,155
KTAXES, spspesweminis simemes s 5ims o 161,153 156,100

TE con oo s corasmss soasee : $055,500 $941,605
Surplus oo 203,254 183,410

* Including compensation to city on account of loop.

The comparison of the balance sheet for the year ending June 30

with that of the previous year is as follows:

ASSETS
1004 1903

Cost of road and equipment..............$20,080,054 $28,580,089
Stocks and bonds owned. ............... 31,292 4,307
Cash and bills receivable .. .. <swswswisns 634,762 108,520
Accounts receivable ............... SRV 01,105 570,056
Materials and Supplies :suzsse csmemanis o 17,269 17,012
Land and buildings .................... 456,000 456,000
SHAATIES' = 5565 ms e a5 5o 50660 5 E 6 1 0 157.729 199,588

P S $30.475.113 $20.954.472

LIABILITIES

@apita]_stoclé . aierememresmansmas semams $10,000,000 $10,000,000
Bonds outstanding . ... 18,387,000 18,387,000
Real estate mortgages .................. 110,000 110,000
Interest accrued. ....coovnvvunennn vun.n. 241,504 241,504
Taxes accived o.cweoswsvasmamss samsms s 00,031 05,104
Accounts payable ........... .. ... ... 688,830 124,204
TRECECEVES ;i w s e o m e e 6 53 & 5 e = 6 5 5 5. 0 3 132,082 2,025
Sundry ..o 11,081 14,062
Erafil anduloss o S sors a2 ee ol w vol s 803,778 600,523

] 3 s T $30,475,113 $20.054,472
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THE NATIONAL ELECTRIC COMPANY’S LATEST DEVELOP-
MENT

The National Electric Company, of Milwaukee, has entered into
an important arrangement with Robert Lundell and Robert T.
Lozier, by which the National Electric Company will manufacture
and market the new motors and generators, and systems of opera-
tion and control that are covered by the latest inventions of Robert
Lundell ; the commercial direction of the undertaking being placed
in the hands of Robert Lozier, who will also act as general man-
ager of the electrical sales department of the National Electric
Company. Under this arrangement Mr. Lundell assumes the direct
supervision of the engineering involved under the license that he
grants the company. It might be said that this license covers all of
Mr. Lundell’s inventions not already under license to other com-
panies, and all inventions that he may hereafter make during the
life of this license.

These inventions of Mr. Lundell are of particular interest to the
trade, in that they cover important developments in direct-current
apparatus. Some of these patents are for a new type of motor
and dynamo frame construction, as well as a new method of com-
mutation, by which a material gain is obtained in the space occu-
pied by the apparatus, its efficiency, and the flexibility of its speed
control and regulation. This form of construction represents an
important departure in standard motors of fixed speed, and is par-
ticularly advantageous in variable speed motors for direct applica-
tion to machinery, both from point of construction and flexibility
of control. These Lundell inventions are equally valuable in sys-
tems of regenerative operation and series parallel control, and to the
numerous other uses to which electric motors are now so generally
applied, among which can be prominently named: Railways, ele-
vators and automobiles. The whole group of patents are compre-
hensive in their scope, they cover a new type of machine construc-
tion, new principles of commutation and new methods of operation,
based on Mr. Lundell’s long and varied experience in the direct-
current field, in which Mr. Lundell has won both fame and distinc-
tion, his apparatus being now largely used, not only in this country,
but throughout the other countries of the world. It might be said
that the Johnson-Lundell Traction Company, of England, has been
organized to manufacture under these patents in Great Britain and
elsewhere abroad.

The National Electric Company, of Milwaukee, formerly operat-

-ing under the style “‘Christensen Engineering Company,” has in the
past seven years made a specialty of the manufacture of air
brakes. Four years ago the company built its present plant and
abundantely equipped it with the best tools and labor-saving ma-
chinery; a foundry having open hearth and crucible furnaces
for making steel castings; also cupolas for gray cast iron, and a
complete brass foundry as well. The plant has all the other
features necessary to make it one of the most comprehensive and
up to date plants to be found in the electrical manufacturing busi-
ness.

The 'success met with in the air brake business encouraged
those financially back of the National Electric Company to enter
into the general field of electrical machinery, and two years ago a
competent engineering corps, under the able direction of W. L.
Waters, chief engineer of the National Electric Company, and an
active sales organization was put into operation, and the results of
this work have in turn been so thoroughly successful that the
National Company has now decided to follow up the material gain
already made, with a view to developing this branch of its busi-
ness to its fullest capacity, and to this end have established a sep-
arate electrical department.

Samuel Watkins is the president of the National Electric Com-
pany. He organized it, and under his able direction the com-
pany has reached its present prominence.

Bernard T. Becker, who represents the interests of those finan-
cially back of the company, and who is himself a large stock-
holder and a director in the company, will act in an executive ca-
pacity in connection with operation of the company.

The first vice-president and general manager of the National
Electric Company, Frank C. Randall, is widely known throughout
the electric street railway field, and the air brake sales will con-
tinue, as in the past, under his direct charge.

Of the operative force, R. P. Tell is the secretary and treasurer.
J. H. Denton, well known to all those who come in contact with
the air brake business, is general superintendent.

OHIO INTERURBAN ASSOCIATION TO MEET IN NOVEMBER

The meeting of the Ohio Interurban Railway Association, which
was announced for Toledo the latter part of October, has been
postponed until the latter part of November, at a date to be an-
nounced later. '

STREET RAILWAY JOURNAL.

[VorL. XXIV. No. 18.

NEW YORK SUBWAY OPENED

As this issue of the STREET RAILWAY JOURNAL goes to press,
the ceremonies are being held in the New York City Hall to mark
the opening of the subway for regular passenger traffic. Bishop
Potter was unable to accept the invitation to say the opening
prayer, so Coadjutor Bishop, David H. Greer, agreed to take
his place. Mayor McClellan and Rapid Transit Commissioners
Orr and Starin are to make formal speeches. According to the
programme, John B. McDonald, the contractor; August Belmont,
president of the contruction and operating companies, and William
Barclay Parsons, chief engineer of the commission and designer of
the subway, will speak informally. Others may speak extempora-
neously.  After this programme is ended the special guests in-
vited to take the first train will walk to the loop station under
City Hall Park. The train, seating 250 passengers, will make a
return trip to 145th Street and Broadway. By the time it has
got a good start on the upward journey other trains for holders
of invitations will be started. Until 6 p. m. the road is to be
operated solely for the benefit of holders of these passes, the
trains running on regular schedule. Between 6 and 7 p. m. there
will be an interval during which the company’s officials will see
that everything is ready for regular traffic, make any schedule
changes that appear necessary, see that the stations are all properly
manned and make such other finishing touches as are desired.
Promptly at 7 o'clock the agents from City Hall Park to 145th
Street and Broadway will begin to sell tickets at 5 cents each. In
honor of the occasion all the city building and many public ones
were decorated. Flags were also displayed at many private resi-
dences.

The schedule of trains for the first days of operation has been
arranged as follows:

LOCAL TRAINS, FIVE CARS EACH
5:30 a. m. to 12 midnight, three-minute headway.

EXPRESS TRAINS, EIGHT CARS EACH

6:30 to 7 a. m., five-minute headway.

7 to 9:30 a. m. four-minute headway.

0:30 a. m. to 2:30 p. m., varying from five to ten minute headway,
the trains running most frequently about noon time.

2:30 to 4:30 p. m. five-minute headway.

4:30 to 8 p. m., four minute headway.

8 p. m. to 12 midnight, five and six minute headway.

12 midnight to 6:30 a. m., no express trains at all.

__¢N—

TOLEDO COMPANY’S OFFER FOR FRANCHISE RENEWALS

What the company says is its final ultimatum for a franchise
extension has been presented to the city of Toledo by the Toledo
Railways & Light Company. It is in the shape of a skeleton
ordinance, and undoubtedly is the most liberal concession that has
as yet been made by any company of its kind for the renewal of
privileges about to expire. It is, of course, a lengthy document,
and its presentment here in full is necessarily precluded. Stripped
of the mass of legal verbiage, it provides in the main for the
following: The extension of existing franchises for twenty-five
vears; six tickets for 25 cents, or twenty-five tickets for $1, until
the earnings amount to 25 cents per car mile, when the fare is
to be seven tickets for 25 cents, with a further reduction to eight
tickets for 25 cents when the receipts reach 30 cents per car-mile;
children between the ages of six and ten years to ride for 2
cents each; universal transfers; the company to pay the Robi-
son tax of 1 per cent on earnings, and the city its lighting bills,
leaving a balance in favor of the city of $4,208; the expenditure
by the company of $2,000,000 in betterments in nine years, and
$400,000 of that sum the first year; forty cars to be added in
six months; all track more than seven years old to be rebuilt;
the company to pay $150,000 to $200,000 toward a new or en-
larged Cherry Street Bridge; an extension to Ottawa Park and
a new cross-town line; the company to pave 12 ins. on the out-
side of each rail; owl cars to be operated every hour, if the
Council passes an ordinance directing their operation.

A meeting of the Council was held on Monday evening, and
many stirring scenes were enacted, although the question of fran-
chise extensions was not taken up. A thousand men marched
in a body to the Council Chamber, and protested against the
passage of the ordinance. Previous to the meeting of the Council
the board of directors of the Chamber of Commerce met and
adopted resolutions asking the Council to delay passing the fran-
chise ordinance until the public has had ample time to discuss the
matter.
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STREET RAILWAYS NOT RAILROADS IN IOWA

The Supreme Court of Towa has decided that not only city street
car lines, but such portions of interurban railway lines as occupy
city streets, are not subject to the laws governing railroads, but
are subject only to the laws governing street railways.

In a case arising at Sioux City an effort was made to recover
damages from the Sioux City Traction Company, a former em-
ployee being the claimant, and he set up the negligence of a fel-
low employee as the cause of the injury. The rule exempting em-
ployer from liability to an employee on account of a fellow ser-
vant’s negligence is recognized in Towa, except as the same has
been abrogated by section 2071, which does abrogate the rule as
to “every corporation operating a railway.”  This does not in-
clude those portions of interurbans operated on the streets of a
city, according to the new decision of the Supreme Court.

The phrase “every corporation operating a railway” in its broad-
est and most general sense “is sufficient to include a street railway
corporation,” says the Supreme Court in the Sioux City case, “but
in ordinary parlance the word ‘railway’ or ‘railroad’ when not
qualified by the word ‘street’ or other expression of similar im-
port has special reference to what are sometimes denominated as
‘commercial railroads.’

“By this is meant these larger, more expensive and more perma-
nent lines or systems extending from town to town and city to
city, accommodating a heavier and more miscellaneous traffic and
requiring larger forces of employees who are exposed to greater
risks than is the case with street car lines and systems.

“It is in this more restricted sense that we feel compelled to in-
terpret Section 2071.”

The court points out that it has made this sort of distinction
in some cases heretofore decided, and adds:

It is argued that the distinction, if it ever existed, has been abrogated by
the enactment of Chapter 81 of the acts of the Twenty-Ninth General As-
sembly. This is the act governing interurban railways. Section 2 of the
act provides generally that the words “railway” and ‘‘railway corporation,”
“railroad”’ and “railroad corporation,” whercver used in the statutes, shall
apply to and include all interurban railways and all companies and corpora-
tions constructing, owning, or operating street railways. But the next sec-
tion provides that interurbans upon such streets as are used for transporting
passengers, express, etc., in combination cars, shall be deemed a street rail-
way and subject to the laws governing street railways.

This statute, says the court, clearly recognizes that the legislation there-
tofore enacted did not generally have application to street railways and it
was sought to extend such legislation over interurban lines, but to reserve
from the operation of that enactment so much of the interurban lines as
occupy city streets. Within such streets they are to be treated and consid-
ered in law as street railways.

In the Sioux City case it was argued that as the defendant trac-
tion company had an interurban line between Sioux City, Ia., and
South Sioux City, Neb., its entire system is to be regarded as in-
terurban, and that under the law it becomes a railway in the
strict sense of the word.

The court cautiously refrains from deciding that the extension
of one of its lines or branches beyond the corporate limits of a city
to another city would make the entire system “interurban” in some
sense. But even if it did the follow servant rule would not be
abrogated by the law affecting commercial railroads, so far as
the portion within city limits was concerned.

PROPOSED RAILWAY DEVELOPMENT AT HOT SPRINGS

D. S. Ryan, of Hot Springs, Ark., is of the opinion that an
excellent opportunity is offered for the investment of capital in
a combined water-power and street railway development in that
city. Professional advisers have told him that there is sufficient
power in the Ouachita River, about 4 miles from the city, to
supply power for the developments he has in mind. A com-
pany has already been chartered by Mr. Ryan in the interest of
the scheme, and he has secured a thirty-year street railway fran-
chise and the pledge of the local lighting company and the local
street railway company to take all the power needed for their use,
provided the new plant is ready by January, 1907, to supply such
power. Mr. Ryan is anxious to get into touch with financial
interests with a view to their becoming interested in the en-
terprise.

e — e

In connection with plans for the general betterment of its road
and the reconstruction of its Hoboken terminal, the Erie Railroad
is taking up the question of electricity for its suburban passenger
traffic.  The whole plan as regards clectrification is vaguely in-
definite so far as it has been made public, but is understood to
provide for a change of power on not less than 50 miles of track.
Rumor has it that a central power station will be erected at
Paterson.
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THE LOW FARE QUESTION IN CLEVELAND

Judge Wing, of the United States Circuit Court at Cleveland,
has under consideration the question of making permanent an
injunction granted two months ago preventing the city from as-
signing the Kinsman Street franchise to the Forest City Rail-
way Company, the so-called low-fare company, which is endeav-
oring to build a system in Cleveland. The city claims that the
grant on Kinsman Street and other streets has expired, and
granted franchises to the low-fare company. It its arguments
the Cleveland Electric Railway Company advances the important
principle that a franchise granted for an extension of a line oper-
ated to extend the franchise of the connecting lines to the date
of the extension of the latest franchise. This proposition was
contested by the city. The Kinsman Street and the West Side
line were consolidated as the Woodland Avenue & West Side
Railroad Company. The company admits that the Kinsman
franchise expired in September, 1904, but it is claimed that this
line ceased to exist at the time of the consolidation and that the
franchise for this consolidation does not expire until 1908. As
an addition to this argument, the company introduced the grant
of the Willson Avenue cross-town line. The ordinance passed
n 1804 gave the two companies then existing the joint right to
build the line, and required among other things that transfers
be given to and from all connecting lines. This requirement,
the company claims, extends by implication the franchises of
the connecting lines to 1914, the date of the expiration of the
cross-town line.

— e ——

THE ST. LOUIS TRANSIT REORGANIZATION

Negotiations for refinancing the St. Louis Transit Company
were completed at a special meeting of stockholders on Thursday,
Oct. 20, and under the terms of a proposition made by Brown
Brothers, of New York, the Transit Company ceases to exist. The
plan provides for the cancellation of the lease of the United Rail-
way Company to the Transit Company, and the cancellation of
the Transit Company’s $20,000,000 funding and improvement mort-
gage of 1903, of which $8,000,000 has been issued, and for the
exchange of the outstanding stock of the Transit Company
for $6,005,720 in common stock and of the United Railway Com-
pany on the basis of five shares of Transit for two shares of
United Railways. The Transit Company is to issue $10,000,000
of 5 per cent bonds, to be guaranteed by the United Railways
Company, to be used to retire the outstanding $8,000,000 issue
of improvement bonds remaining; to be sold at 85 to the syndicate,
and the common stock of the United Railways Company is to be
deposited under voting trust agreement which shall endure for
five years.

&
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LACKAWANNA RAILROAD INCORPORATES COMPANY TO
BUILD HUDSON RIVER TUNNEL

A certificate of incorporation of the Lackawanna Tunnel Rail-
road Company, with headquarters in Manhattan Borough, N. Y.,
was filed Oct. 24 with the Secretary of State. It is proposed to
build and operate a tunnel railroad, single or double track, and to
be operated by electricity, steam or other motive power, from some
point in Manhattan south of West Twenty-Third Street, New
York, under the Hudson River to the New Jersey shore, where
railroad connection will be made. The length of the tunnel road
is to be 5 miles. The capital stock is $300,000, consisting of shares
of $100 each. The directors, all of New York City, are as fol-
lows: W. H. Truesdale, E. E. Loomis, O. C. Post, Thomas W.
Lee, George F. Wilson, A. B. Chambers, Frederick F. Chambers,
William S. McGuire and Walter P. Ross.

o-&-o
Q¢

STREET RAILWAY PATENTS

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

UNITED STATES PATENTS ISSUED OCT. 18, 1904

772,432. Car Replacer; Hermann H. Rippe, Cleveland, Ohio.
App. filed Feb. 29, 1901. A car replacer comprising a grooved
inclined bar pivoted at its butt, on the under side, to a block con-
structed to fit in the groove of a rail.

772,436, Sandcr: Alexander Shields, Winnipeg, Canada. App.
filed June 24, 1904. Pneumatic means whereby the cngineer may
readily clean out the air orifice which controls the supply of air
to the sand hank to force the sand out.

772,456, Electrical Conductor for Electric Railways; Theophilus
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P. Chandler, Philadelphia, Pa. App. filed April 18, 1904. A
coupling connecting two conductors and consisting of two tubu-
lar parts connected together and adapted to secure the threaded
ends of the sections of the electrical conductor together.

772,536. Emergency Car Brake; Wallace M. Rynerson, Kansas
City, Mo. App. filed Feb. 1, 1904. A brake mechanism embody-
ing brake-shoes to engage the rails and immediately thereafter
to form a chock for the rear wheel and cause the latter to impose
a large proportion of the weight of the car upon the shoes to in-
crease the pressure of latter upon the rails.

772,575. Apparatus for Replacing Derailed Cars; Joseph G.
McNichols, Osceola, Ta. App. filed March 1, 1904. A rail cover
wider at one end than at the other and provided with two paral-
lel grooves in its under side, extending from end to end to admit
track rails, and having an inclined plane at its narrow end, two in-
clined planes at its wide end, and parallel groves in its top face,
and inclined grooves extending from its wide end, and intersecting
the parallel grooves near the inclined planes at the narrow end.

772,638.  Trolley Head for Electric Tram Cars; Wilhelm Wil-
lenbucher, Manchester, England. App. filed Jan. 7, 1904. Relates
to a trolley head capable of swinging on a vertical pivot, together
with flaring arms which facilitate its emplacement on the conduct-
ing wire.

772,715.  Switch Operating Mechanism; Sheshbazzar Kennedy,
Riverview, Pa. App. filed April 21, 1903. Details of a shoe and
lever by which the switch is thrown when actuated by a mov-
ing car.

772,718.  Switch Throwing Mechanism; August Kollar and
Henry Young, Bridgeville, Pa. App. filed July 28, 1904. Relates to
means whereby the switch may be thrown from the platform of a
moving car.

772,730.  Electric Railway System; Edmund C. Morgan, Chi-
cago, I1l.  App. filed Aug. 27, 1902. In an electric railway sys-
tem, a truck, traction rails, truck-wheels carried by said truck and
operating on the rails to support the truck thereon, a third and
traction rail, a conductor and traction gear carried by the truck
and engaging the rail, a motor carried by the truck, and gearing
for positively driving the whcels and gear from the motor.

772,732, Switching System for Combined Third and Traction
Rails for Llectric Railways; Edmund C. Morgan and John H.
Morgan, Chicago, Il1l. App. filed Aug. 8, 1904. Main and branch
track rails and switching track rails, a traction rack for each pair
of track rails, the traction racks occupying substantially the same
horizontal plane as the tread surfaces of the track rails, said

PATENT NO. 772,851

traction tracks and track rails made in section, one section of each
rack and rail being movable and connections between said mova-
ble section for coincident movement thereof.

772,735. Throw Rail for Combined Third and Traction Rail
Switching Systems; John H. Morgan, Chicago, Ill. App. filed
April 16, 1004. A throw rail for combined third and traction rail
switching systems having a plurality of rows or lines of perfora-
tions or rack teeth, wherein in a single throw rail, provision is
made for effecting continuity of traction rack along a main track
or one or more branch or switch tracks, and wherein the lines of
rack teeth in the throw rail conform to the curvature or path
traversed by the truck when proceeding along the switch tracks.

772,838 Life Guard for Tram Cars or Other Electrically Pro-
pelled Vehicles; William Simm, Portico, Prescot, England. App.
filed Jan. 12, 1903. Electro-magnetic means for normally hold-
ing up the fender by magnetic pull, a feeler and a switch device
in circuit with the motor, the switch device being adapted to be
actuated by backward movement of the feeler to cut out and
de-energize the electro-magnetic means, thereby allowing the fen-
der to drop and to simultaneously cut out the motor.
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772,839. Extension Step for Railroad Cars; Euchariste Sirios,
Denver, Col. App. filed May 3, 1904. A movable frame carry-
ing a step, a latch for holding the frame when raised, and a rod
for raising the frame and disconnecting the latch.

772,851.  Car Fender; William T. Watson, Newark, N. J. App.
filed Dec. 28, 1903. An approved car fender arranged to auto-
matically assume a basket-like form upon a person falling into the
fender, so that the fallen person will be held safely until the car
can be stopped.

——

PERSONAL MENTION

MR. H. F. VOGEL, vice-president and general manager of the
St. Louis Car Company, has started on a European trip. He will
visit Berlin and London in connection with orders from the
Buenos Ayres tramways.

MESSRS. JOHN B. PARSONS, president; W. S. TWINING,
chief engineer, and JOHN M. MACK, director, of the Philadel-
phia Rapid Transit Company, are in Europe studying the subject
of elevated and underground railways.

MR. JOHN M. COTTON, formerly with the Rockford, Beloit
& Janesville Railway Company, of Beloit, Wis., has been appointed
master mechanic of the Cleveland, Painesville & Eastern Railway
Company, at Willoughby, Ohio, succeeding Mr. Thomas West.

MR. EDWIN C. FABER, general manager of the Aurora, Elgin
& Chicago Railway Company, is receiving the congratulations of his
friends on his marriage to Miss Bessie May Hawley, daughter of
Mr. and Mrs. F. O. Hawley, of Aurora, at Aurora, Ill., Oct. 19, 1904.

MR. H. F. SMITH, for the past four years chief train dispatcher
of the Lake Shore Electric Railway Company, with headquarters
at Fremont, Ohio, has resigned to accept the position of superin-
tendent of the Rockford & Interurban Railway Company, of Rock-
ford, I11.

MR. ALFRED GREEN, formerly master mechanic of the Roch-
ester Railway Company, is now connected with the Galena Signal
Oil Company, and is carrying on a series of extensive tests on the
use of oil as a lubricant, on the system of the Brooklyn Rapid
Transit Company.

MR. L. M. WILLSON, who has been connected with the Al-
toona & Logan Valley Electric Railway Company, of Altoona, Pa.,
as master mechanic for the last fourteen years, has tendered his
resignation to take effect Oct. 26, 1904. Mr. James Honor, of Phil-
adelphia, will succeed Mr. Willson, who will engage in the hotel
husiness.

MR. C. G. WALDO has resigned as general manager of the
Cincinnati, Hamilton & Dayton Railroad Company (steam),
which owns and operates the Cincinnati, Hamilton & Dayton
Traction Company, of Cincinnati. He has been succeeded by
Mr. J. A. Edson, formerly general manager of the Denver & Rio
Grande Railroad (steam).

MR. F. N. MERRICK, of Columbus, Ohio, a director, and the
secretary of the Columbus, Buckeve Lake & Newark Traction
Company, and of the Columbus, Newark & Zanesville Electric
Railway, died recently. Mr. C. C. Williams, of Columbus, has
been elected to the secretaryship of the two roads, while Mr.
G. S. Shinnick, of Newark, has been elected director of the two
companies.

COL. D. B. DYER, of Augusta, Ga., formerly president of the
Augusta Railway & Electric Company, has presented his collection
of Indian relics, valued at $200,000 to Kansas City, and it will be
exhibited in the public library there. The number of articles is
something over 12,000, and they include prehistoric remains, pot-
tery and Indian relics from Mexico, a collection made by Dr. Irvin
Bachmann, and the entire collection of the late Rear Admiral L.
A. Beardslee, United States Navy.

MR. F. A. MARKHAM. Southern representative for the J. G.
Brill Company, is in Cleveland at present, looking after the duties
of Mr. D. B. Dean, sales manager of the Kuhlman plant, who met
with a painful accident at the St. Louis convention two weeks ago.
It will probably be several weeks before Mr. Dean will be able to
resume his duties. Mr. Markham, who has been a resident of
Cleveland for a number of years, is preparing to move his family to
Atlanta, Ga., where he has his headquarters.

MR. R. E. DANFORTH, general manager of the Rochester
Railway Company. is visiting in the West to make a study of
street railway conditions in several of the large cities. His tour
will include Minneapolis, where he will make a special study of
the Twin City Rapid Transit Company operating in Minneapolis
and St. Paul. Mr. Danforth was in attendance at the conven-
tion of the American Street Railway Association in St. Louis,
and had intended to go West after the close of the session of the
association, but business engagements made it necessary for him
to return at once to Rochester.






