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A Setback for Mayor Dunne

Mayor Dunne, of Chicago, who was elected last spring on
the platform calling for immediate municipal ownership of
street railway lines, has received two severe setbacks at the
hands of the Chicago City Council. Ever since he was elected
on this radical platform, it has become daily more evident in
Chicago that the Mayor’s programme for immediate municipal
ownership is one that was virtually impossible for him to
carry out, and further, that the City Council, and especially his
local transportation committee, as well as the majority of thei
daily papers and more intelligent citizens, are convinced tha!’"
no scheme for immediate municipal ownership is practicable
under existing legal conditions, or even desirabl.. The Mayor
has now been defeated in two attempts to get e City Council
to follow his programme. The first was to ge. the Council to

take out of the hands of the local transportation committee his
scheme for municipal ownership, known in Chicago as the
contract plan. This plan called for the formation of a com-
pany to be controlled by the city. Mayor Dunne’s plan was not
taken very seriously in Chicago until he attempted to force it
upon the Council, when the attempt was defeated by an over-
whelming majority. The local transportation committee is now
negotiating with the companies and attempting to frame an
ordinance providing for an extension of franchise, with pro-
vision for the purchase of the lines by the city at any time.
The Mayor, in a recent Council meeting, attempted to get the
Council to pass a resolution ordering the local transportation
committee to cease these negotiations on the grounds that they
were contrary to the expressed will of the majority of voters
at the election of last spring. While it is true that the vote
taken last spring was overwhelmingly in favor of municipal
ownership, it is very significant that the City Council upheld
the action of the local transportation committee in conducting
these negotiations and voted down Mayor Dunne’s attempt to
have them cease. From this, two things are evident: First,
that the Council and local transportation committee are con-
vinced that no scheme for immediate municipal ownership is
feasible or desirable, and second, that the members of the
Council do not take the vote of last spring as evidence that the
people will not at next spring’s election approve an ordinance
providing for extensions of franchises, with the OptiO;l of the
purchase of the lines by the city at any time. The Council is
evidently convinced that the people of Chicago will vote in
favor of a tangible solution of the traction problem when once
such a definite solution is placed before them rather than to
cling to the impracticable theories of Mayor Dunne as to im-
mediate municipal ownership.

Lights in the Pits

If many shop superintendents could be made aware of the
amount of trouble and time taken by their motor and truck
inspectors to get proper light on the under side of the cars,
they wguld undoubtedly place more lamps in the pits of their
shops. In not a few shops no pit lights at all are provided.
To get light to work by, the workman must climb in the car,
unscrew a lamp and place an extension or drop cord in the
socket. Considering the cost of power to them it would
naturally be expected that electric railway companies would
have light placed at every convenient point about their shops.
Probably one reason why poor lighting of pits exists so fre-
quently is that the presence of oil and grease increases the
fire risk when the wires are installed openly. But it is not
necessary that the wiring should be so installed. While there
is considerable cost in placing wires in pipe conduit, we believe
the expense in most instances would be justified by the con-
venience afforded. The lights might be installed on either
side of the pit at distances of about 10 ft. apart. To prevent
the sockets from being torn down and to guard against the
entrance of oil, sockets should be protected by iron covers or
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shields. The circuits may be arranged in sections of about one
car length, each section to be controlled by a switch con-
veniently located.

The light from stationary lamps is not sufficient to note the
clearance of armatures, and properly to inspect many parts.
Lamps with extension cords are essential. When these are
made with unprotected lamp cord they give no end of trouble.
“Repairing drop lights” is a rather familiar item on the work-
man’s time card. Much of the expense of such repairs and a
great deal of delay and inconvenience may be avoided by using
flexible conduit instead of uncovered wires in the construction
of the extension lights. To be sure, those made with flexible
conduit are heavier and stiffer than those with naked cord,
but when workmen once become accustomed to the conduits,
they will not notice the difference.

Fluctuations in Car Lighting

The time of the year has arrived when a number of hours
of most profitable operation each day occur after darkness has
set in. This brings up again the question of providing suffi-
cient light so that passengers who make long journeys on
interurban roads can read with as much comfort as on com-
peting steam roads. Well managed city systems have sufficient

money invested in feed wire and power distributing systems, so

that drops in the voltage are not serious. On interurban roads

it is comparatively rare that there are not wide variations in
the voltage, and consequently in the light at points between
sub-stations, when cars are approaching each other and one or
both start up about the same time. The result is that, while
the car may be flooded with light when near sub-stations,
when it is at points between sub-stations the voltage is so low
that, no matter how many lamps may be in use on a car, the
lighting is not satisfactory to passengers who are reading. We
are not prepared to go into the economics of the matter in this
editorial, but we can hear some one say that where such con-
ditions exist, more feed wire should be put in so as to maintain
a more constant voltage. It must be admitted that this is
usually the proper solution of the problem and the one that is
most feasible. Nevertheless it would be desirable if some
steadier source of voltage than the trolley wire of an inter-
The
unfortunate thing about it is that, at the very times when the
car is delayed by low voltage from one cause or another, it
is most important to keep up the passenger’s spirits and keep
him in a good humor by furnishing him good light wherewith
to read. Nothing is more dismal than a dimly lighted car
dragging along behind time on an interurban road with the
lights so low that reading is impossible.
think nearly as much about a belated car if the illumination is
only up to par.

It must be admitted that there is no satisfcatory solution of
this little problem at present, but it is worth thinking about.
An electric railway man hardly wants to add Pintsch gas to the
formidzlle array of apparatus he has to put on a car now. He
has a feeling that he might better be investing the money in
additional feed copper, yet the fact remains that voltage fluc-
uations are very great in many cases in spite of our theories
as to what they should be. Storage batteries and automatic
voltage regulators have also been suggested.

urban line were available for car lighting on such lines.

Passengers do not

The storage
battery is a thing to be avoided in a car equipment whenever
possible, but steam and electric railway men are being forced
to adopt it in a number of cases; the steam railroad man for
passenger car lighting, and the electric railway man for
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multiple-unit control. A simple voltage regulator would solve
the problem, but its simplicity must be extreme if it is to be a
satisfactory thing to put on a car.

The Rules of the Road

From the records of the past summer, we observe an in-
creasing tendency on the part of our space-devouring contem-
porary, the chauffeur, to try conclusions of momentum with
electric cars. The casualty list has already become unpleas-
antly long and is growing rapidly. Now of course we under-
stand that sort of sport, and that the guild of chauffeurs holds
that anything less weighty than a steam roller is fair game,
but we regard as unsportsmanlike the increasing tendency to
ram the car amidships instead of meeting it in a dignified
front-end collision. We have no doubt that if the guild of
chauffeurs would agree to proper rules for such contests, street
railway managers would be willing to put armored bulkheads
in place of the dashers, and meet the issue squarely. But it is
asking too much to expect them to put a complete armor belt
around the car. It would be inconveniently heavy, and besides
there is no convention yet to forbid the use of spar torpedos.
And moreover the passengers object that it does not give them
a fair show to be butted in the back.

The fact is that our present rules of the road have outlived
their usefulness. They were not devised for vehicles running
30 or 40 miles per hour and built with a ram bow at that. An
electric car is confined to its own track, and is not at liberty to
turn out, however much it may wish to do so. At sea a ship
sailing close hauled has the right of way against one with the
wind free, or against a steamer, and by the same logic a vehicle
confined to a track which is predetermined and visible to all,
ought to have an unquestioned right of way against vehicles
capable of greater speed and having the whole road in which
to cruise about. It is bad enough when a car is stopping for
passengers to have a big touring car swoop down upon the
crowd with a blast fit to crumble the walls of Jericho and
scatter it to the uttermost parts of the sidewalk. But it is even
more objectionable when it tries to climb upon the platform
and through the end of the car. It would seem to be a reason-
able requirement to give passengers boarding a car the right
of way, particularly since it is alleged that a proper automobile
can be stopped in about one length. If it be so éasy to stop,
what hardship would be worked by stopping? Foot-pasengers
may have small rights in the street, but they certainly have
some upon the crossings, and right of access to a street car
should be one of them. It is no proper excuse to complain
of not seeing passengers in time, for the location of crossings
is known to all men, even chauffeurs. In the latest case of
ramming a street car, two automobiles were scorching, and the
one ahead raised such a dust that the following one was lost
in it until too late to dodge the car—at least such was the
statement of the survivors. Now assuming this to be true,
were not the machines ruaning at speed entirely unjustifiable
in view of the conditions?

We willingly recognize the fact that the automobile is a
useful machine and that it has become a permanent part of the
We have no quarrel with it as such.
Nevertheless, we think it is time for such a revision of the
rules of the road as shall give it equal and not exclusive or
exaggerated privileges. Granting that speed is a characteristic
and valuable property of automobiles, it should not be so used
as to endanger other traffic. We have, to be sure, speed-limit
laws which are daily violated by nearly every machine that is

world’s vehicular outfit.



OcroBEr 28, 1905.]

not temporarily crippled. Many of the speed-limit laws are
essentially foolish in that they cannot be properly enforced,
and also oppressive in that they specify limits that are essen-
tially unreasonable. The abuses of automobile speeding can-
not be corrected by any definite number of sleuths with stop
watches. But rules of the road can be established that with
malice toward none will fix the responsibility of speeding, with
penalties that will make even a drunken driver think twice
before he takes chances. The street railways of the country
carry and will continue to carry the vast majority of all who
Quite
apart from the rights of pedestrians, those who are passengers
in street cars have the right to enter and to use these cars in
safety. The street railways in carrying passengers have to
assume a responsibility for their safety almost equivalent to

travel by means other than those furnished by nature.

insurance, and the railways therefore may properly demand
such regulation of traffic as shall enable them with reasonable
precautions to carry out their trust. The rules of the road are
an inheritance from days when electric cars and automobiles
were undreamed of. The times have changed and the rules
should change with them. The street railways do not ask for
unreasonable favors, but considering their enormous passen-
ger traffic, they may properly ask such regulations of other
traffic as shall remove what has now become a serious addi-

tional peril to street traffic.

The Location of Toilet Rooms and Heaters on Interurban Cars

One point not yet definitely decided upon in the design of in-
terurban cars is the location of the toilet rooms and heaters
when hot-water heaters are employed. On a car intended to
be operated in one direction .only, the heater is usually placed
either in the motorman’s cab, adjoining the partition between
the forward and the rear passenger compartments when two
exist, or near the rear entrance of the car. The toilet room is
likewise found in different positions, sometimes being located
in the forward end and sometimes at the rear of the large sec-
tion of the car. A study of the floor plans of the various inter-
urban cars described in these columns from week to week will
show that very little preference is given to any of these loca-
tions, and that one is about as popular as another. Each posi-
tion has so many advantages and disadvantages that it seems
impossible for car designers to adopt one location as standard,
notwithstanding the fact that the governing conditions are
very nearly similar on all interurban lines.

The location of the heater in the motorman’s vestibule is
open to several objections. One is the appearance presented
by it as viewed from the passenger compartments. Passengers
almost without exception enjoy the view ahead, and they
object seriously to having it obstructed by the heater and ac-
companying pipes. Again, when the heater is placed in the
cab, the motorman will naturally give more or less attention
or, at least, thought to it. A motorman’s time should be de-
voted as much as possible to running the car, and any disturb-
ing feature should be kept away from him. A third difficulty
is that it keeps the vestibule uncomfortably warm for the mo-
torman and tends to produce moisture on the inside of the sash.
The car designer has still another objection to placing the
heater in the extreme end of the car. The heater, its pipes and
the expansion drum have considerable weight. This gives an
increased load to be taken care of at a most difficult point.
The liability of drooping platforms is considerably increased
unless more material is put into the bottom framing.
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To weigh against these several objections there is one ad-
vantage gained when the heater is placed in the motorman’s
cab. The passengers are not disturbed by flying dirt and dust
when the heater is shaken up or a new supply of fuel added.
Then, too, it is not necessary to carry the fuel and ashes
through the interior of the car, which is thus kept clean the
more easily.

The practice of locating the heater between the forward and
the rear compartments is also open to adverse criticism. With
the mahogany or cherry finish of the car for a background, a
heater as usually kept does not make a very pleasing appear-
ance. When so located, it is for the object probably of enclos-
ing it in a room. This, however, induces an additional ex-
pense in the construction of the car. A more serious draw-
back to this location is that the coal must be carried to the
heater and the refuse carried from it through half the length of
As this is usually done by more or less careless em-
The posi-
tion between the forward and rear compartments is, however,
more desirable than at the ends, when the disposition of the
weight of the heater is considered. Lying as it does between
the trucks, this weight is easily taken care of. There is usu-
ally but one drawback to placing the heater at the extreme
rear of the car body. The passageway through the rear door
is restricted.

The same objection is urged against locating the toilet room
at this point. With the heater on one side and the toilet room
on the other, a narrow passage is formed at a place that should
by all means be kept open. The natural tendency of passengers
in a crowded car to congregate about the door blockades this
passage to an extent that much time is lost in waiting for pas-
sengers to get through it when leaving the car.

Not considering this feature, the rear of the car is undoubt-
edly the more desirable location for the heater and toilet room.
When the latter is placed in the forward portion of the car
some passengers are subject to more or less embarrassment on
being compelled to enter it. For this reason it may be urged
that the heater and toilet room be placed on different sides of
the car and opposite each other. The appearance of greater
isolation of the toilet room gained is greatly appreciated by
many. A consideration favoring the location of the toilet
room between the two compartments is that of the disposition
When placed in the rear portion of the
car, the closet is immediately over the truck. Sometimes this

the car.
ployees, a trail of dirt is frequently left on the floor.

of the waste matter.

makes the appearance of the trucks very objectionable, and
especially is this true when the car passes through city streets.

If in the design of the car the attempt is being made to give
passengers in both forward and rear compartments a clear
view ahead, the heater and the toilet room cannot be placed
between the two compartments. Sometimes, however, because
of the usually objectionable appearance of the smoking com-
partment, as much separation as is possible of the two compart-
ments is desired. In such a case this is well obtained by lo-
cating the toilet room and the heater at this partition, one
being placed on each side of the car.

After considering the several points in favor of and the
drawbacks against each position, it is readily understood why
a definite opinion regarding the locations of these two features
of interurban cars has not already been formed. So long
as each designer weighs with a greater or less degree of im-
portance the advantages and the disadvantages, differences of

opinion will continue to exist.
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THE BERLIN-ZOSSEN TESTS OF 1902

In the STrREET RaiLway JournNaL for Sept. 9, an abstract
was published of the high-speed tests conducted during the fall
of 1901 on the Berlin-Zossen Military Railway by the Studien
Gesellschaft. It is proposed to continue this subject by the
publication in this issue and one soon to follow of abstracts of
the results of the 1902 tests. These three articles, with the
1903 tests which have been published in book form, will give
those interested in the subject of train resistance and braking
at high speed practically all of the data secured during these
memorable experiments. The accompanying portion of the
1902 tests discusses the air resistance and its relation to the
shape of the car, and the other resistances to train movement.
In a later issue the report of the 1902 tests will be concluded
by an abstract of the portions relating to losses in the trans-
mission system, measurement of energy consumption and brak-
ing tests.

As stated at the end of the report of the tests made in the
fall of 1901, the results obtained were not sufficiently complete
to determine unqualifiedly the best methods, from a technical
and economic standpoint, of constructing an electric high-
speed equipment for trunk lines. For this reason the tests at
high speeds which were begun in 1901 were continued during
1go2. Unfortunately, the negotiations which the company had
entered into with the State authorities by which the latter
would furnish the necessary heavier track for the experimental
section were still uncompleted, and from all appearances would
not be closed until after the approval of the recommendations
for the year 1903 made by the State Railway Commission at
its annual meeting.

To make good use of the intervening period, a further series
of tests were conducted during 1902 over the existing tracks of
the military railroad. Throughout these tests a speed of more
than 125 km per hour was not permitted on account of the
structural weakness of the track, but it was possible, even with-
in this limit, to obtain further valuable information and thereby
to increase the knowledge already secured as well as to lay out
a comprehensive programme for future tests.

Through the valuable aid of the Royal Commission in charge
of the military railroad it was possible to conduct the tests in
September of 1902 according to the following programme:

1. Measuring the resistance of the motor cars at different
speeds.

2. Measuring the energy consumption of the cars at different
loads and speeds.

3. Determining the losses in the transmission lines.

4. Making a series of brake tests to determine the best brak-
ing conditions.

5. Determining the most judicious alterations to be made in
the cars to insure their smooth running.

6. Observing the behavior of the track during the tests.

The following report is submitted on the manner of conduct-
ing the tests and the results from them:

MEASURING THE TRAIN RESISTANCE

The total resistance to be overcome by the movement of the
train is made up of the following separate components, viz.:
the friction at the truck king bolt and bearings; the track re-
sistance, which, on account of the rolling and sliding friction
of the wheels, causes uneven conditions of the track and bend-
ing of the rails; and finally, the air resistance.

For determining the separate resistances of the car and the
track, each motor car was drawn over the track by a locomo-
tive, and the draw-bar pull was measured, and, to eliminate
the air resistance as much as possible, only low speeds were
used. On account of the great weight of the motor car, which
produced a decided variation in the draw-bar pull at each revo-
lution of the driving wheels of the locomotive and was especi-
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ally marked at low speeds, it was not possible by this method
to obtain a smooth curve of the draw-bar pull. This was also
the case when the motor car was attached to a slowly moving
freight train. Somewhat better results were obtained by draw-
ing the car with an alternating-current locomotive, although
the curve obtained even by this method is not absolutely re-
liable.

On this account, the direct measurement of the train resist-
ance had to be discontinued, and instead the coasting tests
which had been begun in 1901, but which were stopped on ac-
count of insufficient time, were resumed.

These tests were conducted both by starting a car from a
standstill position on a down grade and at a given speed from
a definite point on the track. During that part of the tests in
which the speeds were low, the slight inequalities of the road-
bed and track made themselves evident when the speed curve
was plotted, and to correct them the profile of the track had to
be accurately determined with leveling instruments.

The results of measuring the profile of the section between
Marienfelde and Mahlow, upon which the coasting tests were
made, are given in Fig. 1. In the upper curve, the uneven line
shows the average grades determined at intervals of 50 meters
each and, for comparison, the lower curve shows the original
profile in dotted lines with the later profile in full.

As may be seen from the curve plan of the road, there are no
curves in the coasting section of less radius than 2000 meters.
At these points the train resistance showed only a slight in-
crease, less, in fact, than that resulting'from the difference in
roadbed and unevennesses of the track, so that this increase in
resistance did not need to be considered in making the final
corrections.

For securing a continuous record of the speed during the
tests, a special writing instrument was installed in the motor
cars. It was similar in construction to the Morse apparatus,
and recorded the speed on a paper ribbon by means of an elec-
trically operated contact point. Each apparatus contained
three electromagnets and three writing levers. The first mag-
net, which was connected with a contact disc fastened to one
of the car axles, was used to record the revolutions of the car
wheel. The second was connected with a contact clock which
made contact every 10 seconds and recorded this interval. The
third contact was operated through a hand-key placed in the
motorman’s cab, and was used to record on the paper ribbon
the times at which the car started, when the current was cut in
and out, the beginning of the braking period, and the number
on the kilometer stones. .

To insure the greatest possible accuracy, indicator paper was
used and the records were made with a metal point in notched
lines. With the aid of this apparatus it was possible to deter-
mine the relation between time and distance, and also that be-
tween the variations in speed and the profile of the road, with
extraordinary accuracy. Besides this, a Hausshalter & Gross-
mann registering speed indicator was installed in each car to
control the results obtained for the individual trips.

The resistance of the car was determined from the coasting
tests.* From the speed curve plotted in increments of 10 sec-
onds each, the

retarding force — mass X retardation
was determined and plotted in curve form. Also from the
fixed profile of the road, the force resulting from the grades,
which equals the car weight X grade in per cent, is plotted
negatively in dotted lines. The perpendicular distance be-
tween these two curves then directly represents the train re-
sistance.

After smoothing out the irregular line of forces due to
grades, and taking into consideration the calculated curve of
the retarding force in connection with the variation of speed,

* The curves referred to here are not reproduced. Fig. 2, referred to later,
gives “final results’’ only of these curves.
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the smooth curve of train resistance shown in Fig. 2 is obtained.
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10 seconds each was so great that it is not necessary to con-

The irregular and smooth curves of grade forces correspond sider the small variations in the grade of the track, and each
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limit which is fixed by disturbing factors resulting from in-
equalities in the track, through momentary gusts of wind oc-
curring during the run, and by similar causes.

For determining the air resistance, coasting tests at high
initial speeds were made, and Fig. 3 indicates the method used
in these determinations for fixing the total train resistance.
In this case, the distance covered in the recorded intervals of

Speed,— Miles per hour. Street Ry.Journal

FI1G. 3—DETERMINATION OF RESISTANCE OF CAR A, FROM
SECOND RUN ON OCT. 15, 1902

division can be considered as having a constant grade. These
grades are noted on the speed curve which represents the aver-
age for the entire division.
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The total retarding effect resulting from the sum of the re-
tarding forces and those due to the difference in grades is
plotted in functions of the speed. The air pressure recorded

demonstrates clearly the important effect exercised upon the
power required by the condition of the bearings and the lubri-
During the later runs at higher speeds no great differ-
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FIG. 4—RESISTANCE OF CAR A, DETERMINED BY THE COASTING RUNS IN THE FALL OF 1902

during this run is corrected and plotted for a
car front of 9 sq. meters. A car having a
smooth front surface of 9 sq. meters at right
angles to the direction of motion and running
at the same speed as this car, would encounter
the same air pressure as in this case.

Chief Engineer von Loessel, in his works
on “Laws of Air Resistance,” calls this surface
the “Equivalent Surface.” The accurate de-
termination of this equivalent surface is sur-
rounded with considerable difficulty and could
not be absolutely fixed for the two high-speed
cars. It is taken at 9 sq. meters for each car,
and this figure will be found not very far from
the correct value.

The results of many coasting tests were
treated in the same manner as those just de-
scribed, and the corrected average values are
plotted in the curves of train resistance and
air pressures given in Fig. 4 for car A and
Fig. 5 for car S. The individual curves vary
somewhat from each other, but, in general,
they lie close enough together to show the
power required for operating high-speed trains.

The curves of train resistance for car A
show a decided variation at the lower speeds
when compared with those obtained for car
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FIG. 6—AVERAGE TRAIN RESISTANCE OF CARS A AND S, DETERMINED
FROM THE COASTING RUNS IN THE FALL OF 1902

ences could be detected between the resistances of cars A and S.

S, which lie closer together. This is due to the fact that
car A had stood half a year from the time that the first
coasting tests were commenced, and during this time the
truck bearings and king bolt had not been cleaned. This fact

The average of all of the curves in Figs. 4 and 5 are placed
alongside of each other in Fig. 6, and show comparatively

small divergence, The final results of the coasting tests are
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given in Fig. 7, in which the total resistance of the cars, the
air resistance corrected for a 9 sq. meter surface, the deduced
rolling resistance, and finally, the energy consumption in metric
horse-power necessary to overcome the total resistance are all
plotted. The dotted extensions of the curves are approxi-
mated for the higher speeds and were more accurately deter-
mined by the tests of 1903.

The frictional resistance of the motor car is especially large
at starting, but falls immediately after starting, and is only
130-140 kg, or approximately 1.5 kg per 1000 kg of car weight,
at a speed of about 5 km per hour. As the speed increases, the
train resistance increases slowly and gives substantially dif-
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the rails increases with the speed and seems slowly to approach
a maximum value. This factor, however, is not of much con-
sequence compared with the other resistances at the higher
speeds.

For measuring the air pressures on the surrounding sides of
the car, the U-formed glass tubes fastened in the interior of
the car, and described in the previous report, were used. DBe-
sides these tubes a special air-pressure measuring apparatus
designed by the Allgemeine Elektricitits-Gesellschaft was
fastened at each end of the car A. This apparatus, which is
shown in Fig. 13, consists of a thin disc (a) fastened to a ball-
bearing shaft (b) and held in the direction of motion by a
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FIG. 5—~TRAIN RESISTANCE OF CAR S, DETERMINED FROM THE RUN CURVES OF THE FALL OF 1902

ferent results if the mcasurements are made right at the begin-
ning of the tests or after the car has been run for a consider-
able length of time. In the latter case, a lower value is obtained
than in the former, which may be attributed to the heating of
the truck king bolts and bearings as the run continues, and the
consequent lowcring of the coefficient of friction.

According to the elaborate tests on bearing friction made by
Chief Engineer Lasche (Zeitschrift des Vereins deutscher In-
genieure, 1902, Nos. 50-52), the coefficient of friction for the
bearings and king bolt dccreases with increasing temperatures,
other conditions remaining the same, and within certain limits
varies inversely with their temperature. When, for instance,
the bearing is heated from 20 to 40 degs. C., the coefficient of
friction dccreases approximately to the half of its original
value, The rolling and sliding friction of the wheels against

spiral spring. The air pressure against the disc compresses
the spiral spring, and through lever arms operating over a
scale this pressure may be read directly from the scale. A
ball and socket joint was placed between the disc and shaft,
and was so arranged that the disc could bc turned not only at
right angles to the dircction of motion, but also at any other
desired inclination. It was intended to fasten different shaped
hollow forms on the shaft to determine the effect of the
air pressure on different shaped bodies, but on account of
lack of time, the tests could be made only on the cylindrical
form.

In order to make proper corrections for the side winds pre-
vailing during the tcsts, which was not done in the earlier
tests, the direction and vclocity of the wind was noted on each
day at the beginning and close of the tests. Tor this purpose,
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a sensitive windvane and an anemometer was located at a con-
venient distance from the car house at Marienfelde.

The air pressure records in the car were taken at the same
instant that the other observations were made, that is, at in-
tervals of 10 seconds each, which were announced by an elec-
tric bell set in operation by a well-regulated clock. The direct
measurements of the air pressures on the front end of the car,
according to the method described in the first report, gave the
same results as in the previous tests, and are shown by the
curves of air pressure plotted in the speed diagrams of Figs.
1o, 11 and 12. In these results, however, the influence of the
prevailing direction and strength of the wind are not entirely
neglected. For instance, at a speed of 100 km per hour, with
a wind velocity of only 5 meters per second, or approximately
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measurements recorded had the same value as a smooth up-
right surface of 0.7dl placed perpendicular to the direction of
motion. These values correspond with the results given by
Moormann in the “Centralblatt der Bauverwaltung” for Nov.
22, 1902, No. 931, where, according to his observations, the
wind pressure against a round chimney is stated as being ex-
erted only against that part (ab, Fig. 15) of the cylindrical
surface enclosed by an angle of 86 degs. This portion, ab, is
approximately 7-10 of the diameter, and agrees throughout
with the observations of the effects of the air on the rounded
corners of the car A.

As illustrated in Fig. 16, the pipe II was fastened in the
front end of the car. The water glass connected with it re-
corded the same height of pressure as that in pipe I as long as

18 km per hour, blowing in an opposite direction to that of the mouth of the former lay in the plane of the front end; but
the motion of the cars, the air pressure on £,
the car would be the same as that experi- =
enced when running 118 km per hour in still i ;E
air, and according to the following formula 2200 - -
the air pressure was approximately 72 kg per g 0, i
sq. meter, while, if there had been no wind, /
this pressure would have been only 52 kg S C 7
per sq. meter. This fact may be recognized 100 i
from the diagrams in Figs. 8 and 9. The . v
upper parts of the diagrams give the direct A /
readings without taking into consideration %' >
the wind pressure. The small dots refer to  ser1 o
the results obtained when running in the . 2 // 7
direction from Marienfelde to Zossen and L /
the small crosses for those obtained when — **™* ) / %
running in the opposite direction. The effect 561300 ”;’ !
of the wind is particularly evident in Fig. 9, . . ‘ W/G B #
which gives results obtained on October 15, 5 7 /
taken during a prevailing wind having a  **"% ‘O‘Z’ 4 7
speed of 5.8 meters per second. The curves 1 22051000 At :‘?,]'
given, determined by the formula )’ p— 4 & 3\\‘\/_5

p = 0052 I* (1117 17|

_, 1764 800 L3 &;/__ =
in which p represents the air pressure on I glm y S ‘ w"
sq. meter of smooth surface perpendicular to 3 7 [
the direction of motion and }/ the speed in § 1™ : ‘ig;d
km per hour, is the mean of the several air %'mﬂ - oA &
pressure points for the going and return trips. £ - A 1%
The test section was divided into three 2 [ |

practically straight parts, and the components § 661 300 4// i a--!dT[msL_’_fi‘!" TRz =]
of speed lying in the direction of motion were % 4 - ] T T T ‘ ;
+ 10 km per hour for the first part of the z = = '; > 1~ t i -
stretch, +8 km per hour for the second part © s T B
and + 4 km per hour for the third part. In e, e | I ]10 MT T
the lower parts of the diagrams the points 6.21 12.42 18.63 2454 3106 37.26 43.47 49.oasp.sze.gg- 15{:“1101)2310 "Thi 8073 £004 0315 9056 10557 1ILTE 11T 1242

are corrected according to these figures. The
direct readings for October 13, given in Fig.
8, show less divergence from the air pressure curve, because
the wind speed on this day was only 2.8 meters per second.

In the calculations of these air pressures the formula for the
air resistance

p = .0054 [/*
determined from the previous tests, had to be changed slightly.

The absolute value for p is .0052 /2. The measurements of
the air pressure exerted against the disc perpendicular to the
direction of motion obtained by the apparatus illustrated in
Fig. 13. agrees in general with the readings obtained from the
water tubes, although these latter devices are more reliable,
and on this account were used in all of the test runs.

When a particular disc used for measuring the pressure was
placed at an angle to the direction of motion, as illustrated in
Fig. 14, the resulting pressure was lowered approximately in
proportion to the projection of the surface of the disc perpen-
dicular to the direction of motion. If instead of the disc. a
cylinder of the diameter d and the length /, was used, the

Speed— Miles per hour, Street Ry..Journal

FIG. 7.—RESISTANCE AND POWER CONSUMPTION OF CARS

just as soon as it was turned out of this plane the air pressure
was notably decreased until finally, by further turning of the
pipe, an actual suction was observed.

In this connection, an instructive incident occurred which
was accidentally noticed. A window pane was lacking in the
curved side of car A between the front and side of the car, and
the resulting opening ab (sece Fig. 16) was closed by a sheet of
presshoard. When running in the direction of the arrow the
pressboard fell outward and not inward, as might naturally
have been expected, and the observer who stood by the water
stand glasses at the rear end of the car noticed a sudden falling
of the water level, which was finally attributed to the attenua-
tion of the air in the car. The air did not flow into the car
through the opening in the window, but along the rounded
edge, as illustrated by the dotted lines, producing a suction
cffect. The observer standing behind the opening in the win-
dow, consequently, did not notice any difference in air currents
during the run. Similar observations were also made earlier
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FIG., 11,—CURVES OBTAINED FOR SPEED, AIR PRESSURE, CURRENT, VOLTAGE AND POWER, WITH CAR § (\WWEIGHT, 77,800 KG)
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in the tests at the tubes fastened in the rounded ends of the car.

Tubes were arranged in the forward corner of the car S, as
shown in Fig. 17, having their mouths placed right at the cor-
ner and lying near each other. Pipe II showed a strong suc-
tion, while pipe III registered the same pressure as the open-
ing I in the middle of the front wall. A strong flow of air

Trip of Car A on Oct. 25, 1902, with three-axle trailer (total weight = 188,400
kg), from Marienfelde to Zossen; frequency = 25 cycles per second; four
motors, two transformers,
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of this tube, extending from 3 to 5 meters before the front end
of the car, the air pressure was the same as that recorded near
the front end of the car, and, as was also noticed in the present
experiments, a cone of compressed air was formed before the
mouth of each tube. Equal air pressures were obtained when
the mouths of the tubes were placed out of the center line of
Trip of Car S on Qct. 25, 1902, with three-axle trailer (total weight = 193,400

kg), from Zosscn to Marienfelde; frequency = 25 cycles per second; four
motors, two transformers.
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FIG. 12—CURVES OBTAINED FROM TRIPS WITH TRAILERS ATTACHED TO CARS A AND §

toward the rear of the car prevailed at this corner and con-
tinued along the side, the full air pressure being felt only at the
front end of the car, the surface of which was perpendicular
to the direction of motion. Moreover, a tube having its mouth
turned toward the front and placed a short distance from the
forward corner, ap-
proximately in the po-
sition represented by
1V, did not show the
p— full

surel Indicator in Car
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pressure as
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FIG. 13.—SPECIAL AIR-PRESSURE MEASUR-
ING APPARATUS

corded at the middle of the front end of the car, which might
have been deduced from the dotted lines representing the flow
of air in the illustration.

Especial importance is laid upon the tests made this year on
account of the valuable results obtained by observing the air
pressure conditions at given distances from the front and rear
end of the car, similar observations being noted and described
in the first report made by the extended tube, which was sealed
air tight to the shank of the water-stand glass, At the mouth

FIG. 14—PRESSURE- FIG. 15.—PRESSURE-MEASUR-
MEASURING DISC

the. car. To determine how far the compressed air cone ex-
tended in front of the moving car, the ends of the tubes were
bent backwards, and were also extended up to a point 4.75
meters in front of the surface of the front end of the car, and
1.85 meters on either side of the center line of the car. In
running in the opposite direc-
tion, these tubes were used to
ascertain the state of the air
drawn along at the rear end
of the car.
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FIG. 16.—SHOWING PRESS-

ING CYLINDER BOARD COVERING AT 4 B

In Fig. 18, the outlines of the cars are given and the location
of the mouths of the tubes are shown by small crosses and
dots; the former referring to car A and the latter to car S.
The figures represent the air pressure and the air attenuation.
These figures are corrected for a speed of 110 km. per hour by
multiplying the height of pressure noted at the speed J/ by
110%

The figures are also corrected by taking into considera-
Ve,
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tion the direction and speed of the wind according to the
method already described.

Finally, the tubes were carried upward through the roof of
the car and then still further to a height of 6.3 meters above
the heads of the rails. Fig. 19 shows the different positions of
the tube. As was expected, tube I showed a suction when its
opening was toward the rear. Up to the height of 6.3 meters
above the heads of the rail the air pressure was the same as

Marjenfelde Zossen

Street Ry.Journal
FIG. 18.—DISTRIBUTION OF AIR PRESSURES AROUND CAR

that directly against the front of the car as long as the mouth
of the tube was pointed in the direction of motion. When the
mouth was turned toward the rear, however, a suction effect
up to 20 mm water column was produced. Tubes carried up

to about 4.8 meters height above the rails showed similar suc-
F60 «— o> 460
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FIG. 19.—~SHOWING DIFFERENT POSITIONS OF TUBE

tion and pressure effects, but decidedly lower values were
noted.

Mention should be made of the fact that a parabolic shaped
end of sheet iron was fastened to the front of the car A, illus-
trated in Fig. 20, to ascertain what effect it would produce in

[Vor. XXVI. No. 18

density is formed. At the rear end of the car, no, or only a
very slight, suction is experienced, and the separate points in
Fig. 18 indicate that quite a large space exists back of the car
in which neither compression nor attenuation of the air is felt,
and where only a very slight air movement is recorded. These
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FIGS. 21, 22 AND 23.—ILLUSTRATING FORMATION OF COM-
PRESSED-AIR CONES

observations are substantiated by the fact that in dry weather
the last car in a rapidly moving railway train is followed by
a cloud of dust arising at some distance from its end and not
directly behind it.

The probable air currents, illustrated by the dotted lines in
Fig. 18, agree throughout with the results of the very elaborate
tests on the flow of air against interfering surfaces made by
Georg Wellner, professor of the Technical High School of
Briinn, in his treatise, “Der dynamische Flug,” published in
the jubilee number of the K. K. Technical High School of
Briinn, and issued at the celebration of its fiftieth anniversary
in 1899. '

Figs. 21, 22 and 23 illustrate several of the effects ascer-
tained by him when the currents of air strike against inter-
fering surfaces. In these experiments, a cone of compressed
air was formed in front of the surfaces and behind them was a
space filled with this still air.

In conclusion, mention should be made of the observations
noted of the resulting air pressure by the passing of the car
near a temporary constructed board wall 20 meters long and
5 meters high, located at a distance of 2.2 meters from the
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FIG. 17.—TUBE ARRANGE- FIG. 20.—PARABOLIC SHIELD TRIED ON

MENT IN FRONT END
OF CAR S

CAR A

decreasing the air resistance. By its use a lower energy con-
sumption was noted; but as the shield covered only a part of
the front end of the car and the speed at which it was tried
was not much above 100 km per hour, the effect produced was
not of great magnitude.

From the results of these tests it is approximately possible
to decide what movement of the air takes place in relation to
the car.

At a distance of about 474 meters before the front of the
car the zone of compressed air seems to cease, while directly
at the front wall and extending to the rounded or sharpened
corners of the sides, a cone of compressed air of uniform

FIG. 24.—SUGGESTED FORM OF FRONT
END OF CAR

middle of the track. The wall was perforated with holes at
several points, and into these holes were placed water-stand
glasses similar to those fastened on the sides and front of the
car for measuring the air pressure. A pressure of 12 to 14 kg
on 1 sq. meter of the wall was recorded when the car had a
speed of 120 km per hour.

As the air resistance forms the greater part of the total re-
sistance of rapidly moving trains, it is essential to design the
outer form of the car so that the air resistance should be re-
duced as much as possible. According to the results of the
tests described above. the best conditions would prevail if the
front end of the car had the form of a very sharp parabolic
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wedge. This is practically impossible on account of the ar-
rangement of the motorman’s cab and the placing of the coup-
lings and buffers. The view of the track would also be im-
paired. It seems, therefore, to be more practicable to give the
forward part of the front end of the car a cylindrical form in
order to make it possible to arrange for windows. The wall
of the cylinder would merge into the smooth surface ac and
bd at the points @ and b, Fig. 24.

According to Fig. 15, the cylindrical surface would be lim-
ited by an angle of about 86 degs. The extensions of the sides
of the car at the points ¢ and d must be rounded off. The
closing of the top would be made in a similar manner to the
present cars. A change in the sides would not be neces-
sary, as a noticeable pressure against them would only be pro-
duced by a strong side wind, which would not increase the
total resistance of the train very much. If trailer cars are car-
ried, they must be connected to the motor car through the
medium of stiff telescoping canvas.
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CORRESPONDENCE

THE NEW YORK CENTRAL-NEW HAVEN SITUATION

THE NEW YORK, NEW HAVEN & HARTFORD RAILROAD CO.
New Haven, Conn., Oct. 23, 1905.
EpiTors STREET RAILWAY JOURNAL:

I have read the article in your issue of October 21 by
Frank J. Sprague, entitled “An Unprecedented Railway Situa-
tion.” It is not my feeling that the arguments for and against
the respective plans of the New York Central & Hudson River
Railroad Company and the New York, New Haven & Hartford
Railroad Company for the electrical handling of their traffic
into Forty-Second Street can be discussed with profit in the
columns of the press, between the engineers of the two com-
panies; neither is it my purpose to reply to Mr. Sprague’s com-
prehensive arraignment of the policy and manners of the New
Haven road. However, as the inference may be drawn that
the public is to be incommoded, and the prosecution of a great
engineering improvement hindered by the action of the New
Haven road in declining to absolutely follow the engineering
lead of Mr. Sprague and his associates, I cannot let the article
pass unnoticed.

On that score it is proper to point out that the locomotives
which have been purchased by the New Haven road will handle
that company’s trains between Forty-Second Street and Wood-
lawn, receiving continuous current from the third rail in ex-
actly the same manner as it is proposed that the locomotives
purchased by the Central Company will handle the trains of
that company, and inasmuch as the stub end track facilities
of the enlarged Forty-Second Street station will be largely in-
creased over similar facilities afforded by the present station,
and inasmuch as these increased facilities will be relieved of a
considerable number of the present trains of the Central Com-
pany, by transfer to the suburban loop, it is difficult to find
reason for'alarm at prospective delays or lack of accommoda-
tions to the traveling public, or on behalf of the Central Com-
pany for inharmonious operation.

That the progress of the art of locomotive design since the
purchase of the locomotives adopted by the Central some two
years ago has enabled the New Haven road to procure a type
which, in addition to operating on the Central’s continuous
system, is also capable of operating on a single-phase alter-
nating current, thus widening the possible application of elec-
tric traction for future extensions on the New Haven’s electri-
cal system, should be a source of gratification, rather than of
censure or alarm.

Mr. Sprague’s unfamiliarity with the up-to-date development
of electric locomotives has, perhaps, led him into his dire prog-
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nostications of disaster, and while, under the circumstances, an
extended argument can be of little avail, I have no doubt that
the management of the New Haven road will be quite content
to await the practical results which will very soon furnish sub-
stantial evidence of the correctness or error of their judgment.
CaLvert TowNLEY.

Boston, Oct. 24, 190s.
EpiTorRs STREET RAILWAY JOURNAL:

It is with great hesitation that the writer undertakes com-
ment on Mr. Sprague’s arraignment of the New York, New
Haven & Hartford Railroad plans for alternating-current trac-
tion. He has played so great a part in the growth of electric
railroading, and has so unusual a store of keen common sense
in dealing with electrical problems, that the whole engineering
profession must hold his views in high respect. Yet, in read-
ing his discussion of the situation, I am impressed by the pos-
sibility that he has not entirely taken into account the larger
and more remote features of the matter. Personally, I have
long believed that, however successful the third-rail direct-
current system may be in dealing with purely suburban and
terminal work, it has limitations in the matter of the electrical
distributions that are forbidding when one comes to consider
the larger railway field.

As a practical matter, I consider high voltage on the work-
ing conductor a virtual necessity in dealing with the electric.
railway of the future, and this of itself implies laying aside the
third-rail system for conductors placed where they can be ade-
quately insulated. At the time when the decision was made
upon the New York Central equipment it was wisely made on
the then existing conditions. But we seem just now to be in
a transition period in traction, and it would be nothing sur-
prising if that equipment, like many another that has gone
before, should prove within a very few years to be obsolescent.

Of the value of multiple-unit control in heavy suburban
work there is no doubt, but if anything is to be learned from
the great experiments on high-speed electric traction it is that
the electric locomotive has there a great and legitimate field.
It looks as though the New York, New Haven & Hartford
Railroad in this latest move, sensational though it be, is build-
ing, not for the terminal service which will soon be inaugu-
rated, but for the far larger work to which the carefully worked
out third-rail direct-current system is not even a prelude. Of
course, the big alternating-current locomotive is in a measure
experimental, involving some very nice questions of engineer-
ing, but one can safely assume that the railroad is not buying
a pig in a poke. It is up to the contracting company to make
good its guarantees and to make a success of those locomotives
if possible. No wise railway man is going to assume the re-
sponsibility for that part of the work, nor is he likely to be
asked to do so. The locomotives can be tried out with the
utmost thoroughness, even if a locomotive of the steam per-
suasion has to trundle along ahead to give its electric brother
a tow until such assistance is shown to be needless. And if
those electric locomotives are accepted it will be because they
have shown themselves able to do the work required of them.
If they are successful, then a problem of engineering infinitely
greater than even the New York terminal system will have
been solved, and the way will be open for very great changes.

In short, I do not think it a sound conclusion to assume that
the New York, New Haven & Hartford Railroad has reck-
lessly butted into a huge experiment at the peril of its passenger
service merely for the sake of its trains to Stamford. It is
after larger game, and game that cannot be brought to bay by
any weapon yet discovered in the direct-current armory. If
the experimental stage is safely passed with the a. ¢. locomo-
tives, then the question will be, not how conveniently they can
be accommodated by the existing d. c. terminal system, but
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how long that system can keep up under the new conditions
without accommodating its equipment to modern improvements.
If the a. c. locomotive system should fail, it would be tough
luck for the contractors, but not in any way disastrous for the
railroad, which would be at least as well off as it was before.
It is pretty evident that the contractors believe that they can
make good, and I am glad that some one has had the courage
to undertake the very important work of developing, to its
legitimate conclusion, single-phase traction upon a large scale.
On the other hand, I believe that it would have been a grave
‘mistake for the railroad to have committed itself to a heavy
expense for direct-current apparatus, in view of the present
state of the art of electrical traction, for it must be granted,
even from the standpoint of conservatism, that if the a. c. loco-
motive makes a success in heavy traction it will have a wider
field of usefulness in big work than can be hoped for by 500-
volt or 600-volt or 8oo-volt d. c. motors, tied up as they are to
the third-rail scheme of feeding. As it is, the railroad wins
much if the experiment succeeds and loses little if it fails. It
can go in for d. c. equipment any time it seems desirable, and
with the advantage of the experience that the New York Cen-
tral terminal system will have paid for. The announcement
of the a. c. locomotive contract was a bit startling, of course,
but until a certified copy of it is published I shall be disposed to
believe that the railroad has not taken the step without ade-
quate assurance that it shall not suffer very severely in case of
failure. Louts Berr, Ph. D.

New York, Oct. 23, 1905.
EDITORS STREET RAILWAY JOURNAL:

I have read with interest Mr. Sprague’s article in your last
issue on the New York Central-New Haven situation and his
plea for multiple-unit trains. That this plan, for which Mr.
Sprague has worked diligently and faithfully for nearly ten
years, has been a marked success and has advanced our knowl-
edge of traction conditions is beyond dispute.

It is well known, however, that there are many engineers ex-
perienced in steam locomotive as well as electric operation who
believe that multiple-unit trains have their place. But under
conditions where comparatively high speed is required without
high acceleration—and there are such conditions to be found—
and where cost of motive power and maintenance of rolling
stock are as carefully watched as is the custom on steam roads,
multiple-unit trains stand a chance of coming in second in the
race against the electric locomotive hauling a train of coaches.
The statement that “it is a fact that the multiple unit has
become an accepted tenet of such character as to preclude
the possibility of successful criticism,” cannot by any reason-
able argument be made to apply to the main line service of
a steam road, or even to the suburban service of every steam
road.

If the New Haven road intends to run its a. c.-d. ¢. locomo-
tives over the d. ¢. zone of the New York Central, have not the
engineers of the New Haven road sufficient intelligence to de-
sign their locomotive to fit a 15-ft. tunnel, even with a trolley
bow pulled down flat on the roof of the locomotive? Are not
the New Haven people, pioneers as they were in heavy electric
railroading, justified now in waiting to see the result of the, to
them, enormous experiment of the New York Central? Can
they not be permitted, in the meantime, to do a little more ex-
perimenting on their own hook, this time with a. c.-d. ¢. loco-
motives on their Harlem River branch and the New Rochelle-
Stamford section of their main line?

Few persons, if any, outside of the inner councils of the
New Haven road know what are its future plans for the
development of its suburban service between Stamford and
New York. The regular commuter service of this road ex-
tends to New Haven, 73 miles from the Grand Central Station.
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That those in authority realize that this entire section must be
equipped with electric traction in a comparatively short time is
not to be doubted. Is not that another reason why a. c. loco-
motives ought to be tested?

Why is the company expending $6,000,000 on the electrical
equipment of two additional tracks on the Harlem River branch
from New Rochelle to 135th Street? That branch will then
consist of six tracks of 100-lb. steel, laid on a splendid, rock
ballasted, level right of way. It would serve practically all
their suburban district except Mount Vernon, which is also
served by the New York Central. Does anyone suppose that
the New Haven road is anxious to continue the payment of
upward of $35,000 per month rental for the privilege of enter-
ing the Grand Central Station when it has another terminal
of its own within the city? It is true that the position of
this terminal is not so convenient to the center or downtown
districts of the city as the other, but the coming subways and
other facilities for rapid transit may in a short while make the
running time to the business district as short, if not shorter,
than the other.

How about the connection to be made in the near future be-
tween the Harlem River terminal and the Pennsylvania tunnel
in Brooklyn by the bridge over the entrance to the sound near
Hell Gate? Would the operation of a. c.-d. c. locomotives
over this section be so disastrous to the capacity of the com-
pany’s power plants? It might be interesting to look back
upon this question when in the future the New York terminal
of the New Haven road, for both suburban and through service,
is found at the great Pennsylvania station at Thirty-First and
Thirty-Second Streets, between Seventh and Ninth Avenues.

The officers of the New Haven road, and especially those re-
sponsible for the electrical operation, must understand that
its suburban business out of New York is menaced by the
construction of the four-track third-rail line to be built as far
as Port Chester, whatever its name may be. Therefore, its
plans are probably formed with a view to compete successfully
with this rival, and the establishment of an up-to-date equip-
ment, according to Mr. Sprague’s ideas, for handling the
suburban business, which dumps out the passengers at Forty-
Second Street, would hardly give the company any advantage.

The ability of Mr. Sprague as an engineer is well known,
and no one questions it, but to assume that the multiple-unit
system is the only one, and that the electric locomotive,
which has never been tried in this country under steam railroad
conditions, has not a single argument in its favor, is perhaps
premature.

The New Haven road has stated that the operation of its
suburban service is conducted at a loss with the present steam
power. Mr. Sprague criticises the number and movement of
the present trains, apparently forgetting that an increase in
the number of trains under present conditions would constitute
a greater loss. He even appears to assume that the present
schedule would remain unchanged under electric operation. It
should be remembered that the New Haven road has had a much
greater experience in electric traction than any other steam
road in the country. While its officers and engineers have been
changed, the records of the years of pioneer work are there,
and the new men should be given a fair chance to prove them-
selves equal to the task. Epwarp C. BoyNTON.

S O —
TESTS OF AXLES

New York, Oct. 7, 1905.
EDITORS STREET RAILWAY JOURNAL:

In answer to F. W. Bacon’s inquiry in your issue of Sept. 9,
regarding tests on axles, I have had to go into this question for
several clients of mine. In one case the fracture of the axle
between the driving gear and hub was frequent, as the torsion
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stress is of such short radius that the axle eventually becomes
crystallized. The cure for this cause is to extend the hub of
the gear to the hub of the wheel and bolt these two together.
Narrow-gaging of track also seems to be a prevalent cause for
broken axles, with the straight axle necessary for the back
support of the motor. We cannot taper the axle as in steam
road practice, and so give it the flexibility which would allow
the wheels to spring the axle from its true center of rotation
and accommodate a narrow gage on curves or warped track
surfacing. The important point is to test the axles when new
and when they are rewheeled. A crystalline condition or frac-
ture is often not discernible by visual examination, especially
as an old axle usually has to be cleaned to show up the sur-
face, and this operation tends to fill up any fissures. I have
found that a steel axle increases in electrical resistance when
it commences to crystallize, but the specific resistance of the
metal used in axles varies so much that this is not a sure test
and is not practical to apply in the repair shop, as it requires
several thousand amperes and careful measurements and rec-
ords to give positive results.

The drop test for a 4-in. axle consists of dropping a weight
of 1640 lbs. from a height of 20 ft. on the middle of the axle,
which has supports 3 ft. apart. Five blows are given, and
the axle should be turned at each blow and must not
show fracture after this test. One axle in a hundred is sub-
mitted to this test, and as the strain is beyond the elastic limit
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FIG. .—ARRANGEMENT OF WHEEL COMPRESSOR FOR
TESTING AXLES

of the axle, and the fibrous structure of the axle is broken, it
is rendered useless. The test, therefore, is conducted only to
determine if the lot of axles will probably stand up in practice.
I believe the following test, which can be readily conducted
with the wheel compressor as shown in Fig. 1, will prove out
an axle with wheels on or off without affecting the further
usefulness of the axle. Advantage is taken of the fact that
while the compression value of a crystallized axle is not much
changed, the tensile strength is greatly reduced. The tensile
strength of good steel for axles should be 80,000 Ibs. per sq. in.
with an elongation of 20 per cent. This practically gives a
factor of safety of 10 under interurban cars, so that if the axle
can stand a tensile strain of 8ooo Ibs. per sq. in. under test it
should not show a permanent fracture or a permanent elonga-
tion. This requires a test strain of 100,200 lbs., or 50 tons,
for a 4-in. axle, which is within the limit of most all wheel
compressors. The method of applying this strain on the axle
from the compressor is shown in Fig. 1. The bearing is fitted
with a clamp conforming to the dimensions of the bearing and
made in two halves which can be tightly bolted around the
bearing, and arms long enough to span the wheel. These arms
are provided with pillars which reach to a yoke against which
the piston of the compressor acts. The bearing next the com-
pressor is clamped in the same way with straps around the
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end of the compressor head having twice the area of the axle
to be tested. By this arrangement the compressor can gradu-
ally increase the tensile strain on the axle until the test strain
has been reached and the physical condition of the axle proven.
ALBERT B. HERRICK,

—_— —
THE COST OF CARRYING A PASSENGER*

BY C. L. S: TINGLEY,
Second Vice-President the American Railways Company, Philadelphia, Pa.

This is a broad subject and is worthy of the most careful
study. Conditions vary so widely that the conclusions of one
man may not be of much value to another. Adequately treated,
it would require months of study and work. Owing to the
limitations of time imposed by our worthy secretary, and the
demands of the writer’s own business, he was unable to give it
the careful study of which the subject was worthy, and must
plead this in extenuation of any shortcomings which may be
discovered in his handling of the question.

At first sight this would seem to be a very simple question,
and one which would be readily answerable by anyone in the
railway business. Any manufacturer who can do business in
these days of combinations and fierce competition can give you
at once the cost not only of every item of his product, but of
every stage of manufacture, and one who is familiar with the
standard classification of accounts adopted by this association,
and with the recommended form of report would say that it
would be an easy matter to compute the cost of carrying a
passenger. Apparently, however, this is not true, for no less
an authority than Edward Dana Durand, of the National
Bureau of Corporations, who, in collaboration with T. Com-
merford Martin, prepared the text of the United States Census
Report of 1902 on “Street and Electric Railways,” writing in
the “Review of Reviews” for February, makes the statement
that for the census year the average cost of carrying a passen-
ger had fallen to 3 cents, but this is coupled with the statement
in the latter part of his article that “as a matter of fact Ameri-
can street railway companies have almost never made sys-
tematic appropriations for depreciation out of their earnings.”

This question is further most ably handled by Howard S.
Knowlton in the “Review of Reviews” for July, and from both
of these articles it is apparent that the question of an adequate
depreciation account is the crux of the whole question.

It is contended by Mr. Durand—and in this he is supported
by many practical street railway men—that if the physical
property is well kept up from time to time as it is worn out or
becomes obsolete, and all such replacements charged to oper-
ating expenses, that there is little or no need for depreciation
charges. But, as a matter of actual practice, it is well known
that this is not done, nor is it sound accounting, as in that case
each year fails to bear its proportion of the dissipation of capital
caused by the wearing out of the property. Take, for instance,
the case of track. Ten years ago the road which laid down an
8o-1b. girder rail was well abreast of the times, and the track
was subjected to the operation of 20-ft., or in some cases a
trifle larger, cars, with two 20-hp motors. Now, suppose that
this track had been kept in good repair, ties renewed from time
to time, joints kept up and everything done for it that was
needed; it is to-day subjected to the wear of from 4o-ft. to
so-ft. cars, with four 40-hp motors, and is inadequate and must
be replaced with 100-lb. to 120-1b. girder rail laid in concrete,
the cost of which must be borne either by a depreciation fund
or by new capital. The same thing is true of cars, motors and
power plant.

Mr. Knowlton quotes from “Electric Railways and Tram-

* Paper presented at the convention of the Street Railway Accountants’
Association of America, Sept. 29, 1905.
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ways,” published by Philip Dawson, an eminent English engi-
neer, in which he gives as the results of an extended study of
street railway conditions in this country the following table of
allowances for depreciation:

Per cent
Buildings . ..o e I-2
TUTDINGS s rmewmsmemes s 1@ smemss 05525 e s 7-9
Botlers ..o e e 8-10
Engines (Slow Speed) : wmse s m s mm s ¢ o 66w s omem s dsmh 4-6
Generating units (direct coupled)........coovvviviinnan.. 4-8
"TLAnNSIOTINETS sucmrmuimsm s o5 ae ks @eae se 0 R T6: 5 @s 0L E2 s 5-6
Batteries ..o e e e e O-11
Rofary CONVErters «mums s s smenns oo om0 400 5o nas 65 8-10
183853 FiYsd ¢ a0 506 205515 L0 E 06 AB65G 00000800805 0600000500000 C 6-10
Overhead SysteI wcois siscmin:m pmim: s B e ByBos @ m: 3-8
CATS « v e e e i o o4 o e e 8 o e o ot ] i ] e a8 e e 4-6
SIOD CQUIDIYENTE & oc s 5o om s e 555 5 5 o e e o7 15t k0 & e 50 = 12-15
MOBOTS o vvveevetmeane e aneestnnssossnesseneonnssnsnosnn 5-8
Track wWorke o .: . csaimes ssmsmamos 53504580 o0 s 56 HE DR 5 5 7-13

And deduces therefrom a fair average allowance for depre-
ciation of from 8 per cent to 10 per cent as a minimum. The
latter figure coincides with the writer’s own judgment in the
case.

The special report of the United States Census Bureau on
“Street and Electric Railways” for the year 1902, on page 11,
gives the following figures in table 6:

DISTRIBUTION OF THE GROSS INCOME OF OPERATING COM-
PANIES TO LEADING ITEMS OF EXPENDITURE

Amount Percentage
Gross income from all sources.......... $250,504,627 100.0
Operating eXpPenses :s:m:ms::emmmss 25t 142,312,597 56.8
Fixed charges, total..................... 77,505,053 31.0
Taxes; and licenses: «:ssasemsmsmames 255 13,078,809 5.2
Rentals R O i e . 25,518,225 10.2
Interest - cmsmsmas snmsansss sissmus ss@amsp 38,085,011 15.2
Misccllaneous ......oiiiiiiiiiien.. 012,018 0.4
Dividends ox. smeme. c2msms e msm e 5w 15,882,110 6.3
SUTPIIG et 015 1 o ot s m ot e o o5 ot 0 o8 o ol 14,714,867 5.0

And on page 39 of the same report the average fare is stated
at 4.94 cents per revenue passenger. We now have data for
all items which enter into our computation except the much-
discussed one of depreciation.

From the foregoing we get the following table of cost as
shown by United States Census Report, being the average of
all the roads in the United States:

Cents  Cents
Gross earnings per passenger. ................... 4.04
Operating expenses per PasSenger............... 2.81
Taxes, licenses, rentals and interest per passenger I.53
Total cost per passenger without any allowance
tor depreclation w:s «ssseemssmsm e s pwamosas o ame 4.34
Surplus over cost of passenger. . « .o uesw.v.numes .60

For the purpose of illustrating this discussion, the writer
has selected three companies with which he is connected as
typical of varying conditions:

First—One which had been originally well constructed, had
been well maintained, but had been in operation for over ten
years prior to passing to its present ownership and the re-
sultant rehabilitation.

Second—One which had not been so well constructed origi-
nally, and which had been in operation less than ten years
before passing to its present ownership.

Third—One which had been thoroughly well built and main-
tained, and had been in operation less than ten years since its
reconstruction before passing to its present ownership, but
upon which much of the equipment had become obsolete, owing
to the advancement of the art and changed conditions of
service.

As the Census Bureau has reduced all its figures to the basis
of percentage of gross earnings, the writer has taken the
amounts expended in the reconstruction of the above properties
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and reduced them to the percentage of the gross earnings for
the year following the completion of such reconstruction, so
that in each case the property might have the advantage of any
increased revenue due to better service, etc. The average of
the three properties has also been taken. The items considered
in arriving at the above conclusions are only those relating to
the destructible plant. In the first instance the percentage is
21.5 per cent; in the second, 11.7 per cent; in the third, 4.1 per
cent; and the average is I2.1 per cent.

If Mr. Knowlton is correct (and the writer believes that he
is), that the average life of the destructible plant is ten years,
we would have an average yearly charge on the gross earnings
of the above properties which should have been taken care of
by a depreciation fund of 1.21 per cent of the gross earnings.

From the foregoing we can deduce the following table as an
illustration of how a minimum charge for depreciation affects
the cost of carrying a passenger:

Cents Cents
Gross earnings per Passenger. ................... 4.94
Operating expenses Per Passenger............... 2.81
Taxes, licenses, rentals and interest per passenger 1.53
Depreciation per passenger...................... 0.06
Total cost per passenger. .......ovoeeeevrevienennn. 4.40
Surplus over charges per passenger.............. 0.54

In the above figures no consideration has been given to the
question of amortization of capital in the case of limited fran-
chises. Many of us are connected with companies which are
working under such franchises and know that this is a question
which must be met.

The profitable part of a street railway is that which lies in
the heart of the city and is of limited extent; it is that upon
which you get the short ride. Every progressive street railway
—and what street railway is not progressive—must keep ex-
tending its lines into the outlying portions of the city where
riders are few, the hauls are long and the dead runs are nu-
merous; where for one or two trips, night and morning, the
cars are full, but the balance of the day are empty, or nearly
so. As the city grows, the street railway—that pioneer of
civilization—must push further and further out into the wilder-
ness of vacant lots, and the hauls grow longer and longer, but
the nickel gets no larger; wages get higher, and the cost of
almost everything which we use advances, so that all of the
increased travel goes to keep up that portion of the road which
must be run at a loss. The central portions of the system—
and this is especially true in the larger cities—have, as a rule,
become so congested that no more cars can be operated with
safety, so that the profitable short ride has about reached the
maximum, precluding the possibility of relief from that source.

In conclusion, I would repeat that an adequate depreciation
fund seems to the writer to be the crux of the whole matter.
This is a much mooted question, and one which it is not the
province of this paper to discuss, but to those who are inter-
ested I would commend a careful study of Mr. Durand’s article
in the February “Review of Reviews,” and also of Mr. Knowl-
ton’s in the July number, together with the report of the United
States Census Bureau for 1902.

ob-o
Q-

After considering the matter for several years, the Northern
Ohio Traction & Light Company has instituted limited service
between Cleveland and Akron. Fast cars leave Cleveland at
7:50 a. m. and 6:50 p. m., making the run in 1 hour and 40
minutes, as compared with 2 hours and 10 minutes for the reg-
ular local cars. About 40 minutes of this time is spent on city
tracks in Cleveland and Akron, and the 31 miles between city
limits will be made in an hour. A slight excess fare will be
charged on these cars.
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SOME INTERESTING TRACK CONSTRUCTION WITH TEE AND
GIRDER RAILS IN BATTLE CREEK AND KALAMAZO0O

DOUBLE TRACKING IN BATTLE CREEK

A description of the new double-tracking done by the Michi-
gan Traction Company in Battle Creek, Mich., should be espe-
cially interesting to street railway companies in cities where
any trouble is experienced with grooved girder rail. Battle
Creek is one of the towns where the city engineer and other
municipal officials believe that T-rail construction laid as this
is, is better than grooved girder-rail construction. As this
track is laid in concrete, the company has had no trouble from
low joints, and track laid in this same way two years ago does
not show any perceptible wear.

About two years ago this season, when the Jackson & Battle
Creek Traction Company entered Battle Creek, the Michigan
Traction Company laid double tracks from Postumville to
Monument Square of 7-in. 70-lb. T-rail to facilitate the hand-
ling of the extra traffic along this route. During the same
season it also double-tracked Lake Avenue to Goguac Lake, a
very pretty lake resort 2 miles from the heart of Battle Creek.
In May, this year, the same company began double-tracking all
of its lines in the central part of Battle Creek, and is at the
present time about completing the work, so that by the time
this article appears it will have about 4 miles of double track.

The track is built entirely of the T-rail mentioned, and the
special work was furnished by the Lorain Steel Company and
the Paige Iron Works. That furnished by the Lorain Steel
Company was of the hard center type and was used for the
heaviest traffic. The rails were laid on 6-in. x 8-in. x 8-ft.
white oak ties, placed 2-ft. centers, well ballasted with gravel
and filled to within 11 ins. of the surface of the finished work,
all joints being suspended. Under the two joint ties it was

T

FIG. 2—VIEW ON MAIN STREET, BATTLE CREEK, SHOWING
TRACK WITH FILLER BLOCK IN PLACE PREPARED
FOR CONCRETE

excavated to a depth of at least 8 ins. and filled with concrete,
as shown in the accompanying illustration, Fig. 1. It was also
excavated 8 ins. under the ties at all special work, the space
being filled with concrete.

The repaving was accomplished by using 6 ins. concrete,
1 in. cushion sand and Nelsonville paving block as a wearing
surface. The groove or flangeway was formed by using the
Nelsonville filler block and the Nelsonville stretcher block,
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which can be seen by referring to Fig. 1 as well as Fig. 3. On
the whole, from the street railway standpoint as well as the
team traffic standpoint, this style of groove or flangeway is
looked upon by all those who have seen this work as superior
to the grooved girder rail. By the teamsters it is ap-
proved because such vehicles as get into the groove have an
easy slope to get out, and thereby a great saving results in

FIG. 1.—CROSS-SECTION OF T-RAIL FAVED-STREET CONSTRUC
TION IN BATTLE CREEK, MICH.

wheel wear. From the street railway standpoint it is preferred
because it gives the bearing of the wheel squarely over the
center of the.base, and forms a groowe avhich to all purposes
is self-cleaning and does not wear the wheel flanges like
grooved girder rail. The work done in Battle Creek during the
present season was thoroughly inspected by the Aldermen and
city officials of Kalamazoo, who were so well pleased with it
that the same rail was adopted for their city, as explained later
in this article. It might be said in this connection that Kala-
mazoo has always stood for the grooved girder rail, and this
has been especially the case for the last five or six years.
When the traction company commenced repaving it used

FIG. 3.—~VIEW SHOWING COMPLETED RIGHT-HAND TRACK AND
LEFT-HAND TRACK WITH THE PAVING IN PLACE READY
TO BE ROLLED AND SLUSHED

for the concrete mixture a local hank gravel, free from all
loam, and Portland cement in the proportions of eight gravel
to one cement, which met the approval of the city engineer of
Battle Creek.

The track bonding was done by using two Chase-Shawmut
solder bonds of 0ooo capacity under the plates at each joint.
Fig. 2 was taken on Main Street, just in front of the mixing
board, and shows the track with the filler block in place pre-



810

pared for the concrete with the finished track at the right.
Tlig. 3 shows the right-hand track finished and the left-hand
track with the paving in place ready to be rolled and slushed.

TRACK LAID IN PAVED STREETS, KALAMAZOO

A couple of years ago, when Kalamazoo decided to do many
miles of paving, the commissioners of public improvements
took up the question of the rail construction where the track
had to be relaid upon paved streets. The paving decided upon
was monolithic and brick on the shoulders, and the same paving
between the rails and tracks as was on the shoulders. In
many instances, this paving replaced the old wooden block
paving that had formerly been laid on some of these streets.
The above style of construction was adopted only after a great
deal of controversy between the railway officials and the com-
missioners of public improvements, mainly on account of the
grooved girder rail, as the railway officials wanted to use the
high T-rail and the commissioners the grooved girder rail.
The above construction was finally adopted and about 3 miles of
it were laid. The grooved girder rail is shown in Fig. 4, and is
of Pennsylvania steel section No. 240, weight 87 lbs. per yd.
The rail was laid upon concrete stringer 18 ins. wide, 8 ins.
under the base of the rail. The base of the rail and also the
tie rods across the rail were imbedded in the concrete 35 ins.;
then the cement mortar was laid in against the sides of the
rail, with paving pitch put in alongside of the cement mortar

1 8- gag
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ELECTRIC RAILWAY DEVELOPMENT IN THE VICINITY OF
HARRISBURG, PA.

Development of the electric railway systems converging in
Harrisburg, Pa., is keeping pace with the rapid growth of the
commonwealth’s capital. Already more than 100 miles of lines
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DIAGRAM OF LINES AROUND HARRISBURG, SHOWING AP
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reach out in all directions from the heart of the city. This vast
system is under the control of two corporations, the Central
Pennsylvania Traction Company, which operates 60 miles of
trackage throughout the city and to the towns
and hamlets on the eastern side of the Susque-
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FIG. 4—TYPE OF GUARD RAIL AND PAVEMENT CONSTRUCTION
USED FOR PART OF THE KALAMAZOO LINES OF THE

MICHIGAN TRACTION COMPANY

flush with the outside of the rail, $4-in. thick; then two rows
of blocks were laid longitudinally with the rail on a cushion of
sand, against which the regular paving was laid. This con-
struction has stood the test of the traffic very well.

This year, the city paved more of the streets, but the con-
struction is of 70-1b., 7-in, high T-rail, the paving and work
on the same being exactly as shown in the T-rail construction
for Battle Creek, the officials of Kalamazoo having adopted
that style of work and allowed the company to put the same in
after an examination was made of the work in Battle Creek.
This kind of construction makes just as fine a street from a
paving standpoint, and is much better for the wagons to pass
over than the grooved girder rail.

This reconstruction, as well as that in Battle Creek, was
looked after and carried out under the supervision of D. A.
Hegarty, general superintendent of the Railways Company
General, which company owns and operates the Michigan
Traction Company ; R. W. Harris, superintendent of the Michi-
gan Traction Company, and A. L. Marhoff, engineer of the
Michigan Traction Company.
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==y

Rl [

=

Street Ry.Journal

ments either under way or in prospect. A pre-
tentious project of the Central Pennsylvania
Traction Company was the large car houses
and shops, which were fully described in the
issue of the STREET RATLWAY JOURNAL of Sept.
2, 1905. This company is building an exten-
sion of about 7 miles from Paxtang, 214 miles
from the city, to Hummelstown, where it will
connect with the Hummelstown & Campbells-
town Street Railway, which in turn connects
with the Lebanon system. This extension is
expected to be ready for service by Nov. 15.
The line is now in operation to Rutherford Sta-
tion, and track laying has been completed to a
rock cut about 2 miles west of Hummelstown.
The Hummelstown end of the line is finished
as far as Saratoga Creek. There will be three bridges and
one subway on this line. Two of the bridges will span
Beaver Creek and the third Swantoan Creek. Bridge
No. 1 will be 101 ft. long. The span of No. 2 bridge
over Beaver Creek will be 60 ft., but there will be 360 ft. of
structure crossing the meadows and resting on concrete piers.
Bridge No. 3 over Swatona Creek will have sixteen spans of
‘41% ft. each, resting on concrete piers. The span over the
creek will be 140 ft. long. These structures are well along to-
ward completion. The subway under the Philadelphia & Read-
ing Railway tracks at Fox’s Crossing will be 33 ft. wide and
22 ft. clearance. There are two rock cuts near Beaver Creek
Station, each about 300 ft. long. with a maximum depth of 22
ft. As far as possible all sharp curves will be eliminated, there
being not one less than 150-ft. radius. The maximum grade
along this line will be 474 per cent, the average being about 2
per cent. Seventy-pound T-rails are being laid.

The company purposes to erect at once a $250,000 power
plant on the site of the present plant on South Cameron Street,
and, as previously stated in the STREET RaiLwAY JoURNAL, has

h

7>

et
I —~—
i

. ,1



OcToBER 28, 1905.]

selected Mason D. Pratt, of Harrisburg, to make the plans and
superintend its construction. Mr. Pratt designed and built the
North Cameron Street car houses and shops. The new plant
will have 2400-kw capacity, as compared with the 8oo-kw
capacity of the present main plant and 700 kw in the plant at
Steelton. To defray the cost of this plant and to meet other
obligations, the directors of the company have called for the
payment of a second assessment of 10 per cent on the $2,100,000
capital stock, 5 per cent payable Nov. 1 and g per cent Jan. I.
Other improvements to be undertaken by the company are the
paving of Front Street in Steelton for a distance of 174 miles
and relaying of the tracks with 6o-ft. rails weighing 94 Ibs. to
the yard. Reily Street, from Reily to Maclay, in Harrisburg,
is also to be double-tracked shortly. The rails for this work
are on the ground. A subway, 33 ft. wide and 145 ft. clear-
ance, costing $20,000, is to be built under the Philadelphia &
Reading tracks at the entrance to Paxtang Park, which will
be enlarged next year by the addition of about 20 acres of ad-
joining land. E. L. Reeds, of Philadelphia, has the contract
for the subway. In order better to meet the demands of traffic,
the company plans to increase its rolling stock about 20 per
cent. This increase will consist of five semi-convertible cars.
At present fifty-seven cars are in use.

The Valley Traction Company, which was organized about
a year ago, taking over the properties of the Harrisburg &
Mechanicsburg Electric Railway Company, the West Fairview
& Marysville Electric Railway Company and the Cumberland
Valley Traction Company, is controlled by interests identified
with the Cumberland Valley Railroad Company. Under the
efficient direction of Superintendent G. H. Bartle, the property
has been greatly improved. Still more important work is in
contemplation, chief among which is the conversion of the
Dillsburg & Mechanicsburg Railroad, a 9-mile branch of the
Cumberland Valley Railroad (steam), into a combined steam
and electric line. The Riverton power plant is being equipped
with step-up transformers to increase the voltage from 550
volts to 2200 volts, at which pressure current will be trans-
mitted to the sub-stations at Mechanicsburg and Carlisle,
each of which will be equipped with rotaries. Work on
these sub-stations will be started early this fall. They will
be one-story brick buildings, each equipped with a 300-kw
machine.

The bonding of the Dillsburg & Mechanicsburg steam line,
referred to above, has been completed and work on the pole
line is under way. In order to overcome the difficulty of oper-
ating a steam line with the overhead wire system, Superin-
tendent Bartle has evolved a plan whereby the wire for the car
trolley poles will be strung to one side of the track instead of
the middle, clearing the cars by about 1 ft. The trolley pole
stand on each car will te extended, so as to make the new
scheme practical. Electric cars on the Dillsburg & Mechanics-
burg line will connect at Trindle Spring with the Mechanics-
burg-Carlisle line of the Valley Traction Company, and at
Mechanicsburg with the Cumberland Valley Railroad.

The car houses at Lemoyne are to be doubled in size by the
erection of an addition about 50 ft. x 120 ft. The company
opened a small park at Boiling Springs this year, and is now
negotiating for Island Park, a natural beauty spot of 20 acres,
adjoining the present park of 5 acres.

Five new cars of the Brill semi-convertible type, the largest
in this section, were recently placed in service by the com-
pany. They are each 46 ft. long, with a 6-ft. platform, 3 ft.
longer than the other cars, and equipped with the most modern
improvements, such as arm and foot rests, electric headlight,
whistle, heaters and push buttons, and Westinghouse air
brakes. Each has four motors of 40 hp. These cars will be
used in the regular service between Harrisburg and Carlisle,
a distance of 22 miles.
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HANDLING OHIO FAIR TRAFFIC

A few years ago there was a marked falling off in attend-
ance at cod.nty fairs in Ohio. This year, however, without ex-
ception, the reports indicate that the number of people patron-
izing these fairs was heavier than ever before. This is un-
doubtedly due in a large measure to the assistance of the elec-
tric railways in helping to promote the events and then hand-
ling the people in a satisfactory manner. This year the scheme
was adopted of advertising the fairs extensively by means of
posters, the electric railway companies offering special ex-
cursion rates and insuring adequate accommodations by plac-
ing in operation special fair cars.

At the Ohio State Fair at Columbus last month, the inter-
urbans simply swamped the city with people, the attendance
being far beyond previous records. The seven roads into the
city each handled sooo and 60o0o passengers a day. People
were carried in all kinds of rolling stock—borrowed cars from
distant points, express cars fitted with seats, and in many cases
even the roofs of cars were filled. In the city this business
was turned over to the Columbus Railway & Light Company,
which was forced to extreme measures to handle the people.
On the company’s High Street line cars were operated on half-
minute headway, while other cars were sent to the grounds by
circuitous routes.

The Darke County Fair at Greenville was another record-
breaker. The Dayton & Northern and Dayton & Muncie lines
handled not far from 100,000 people. Ralph DeWeese, gen-
eral manager of the Dayton & Northern, gave a temporary city
service with three-minute headway in Greenville, besides quad-
rupling his interurban service. He hired about twenty-five
cars and crews from various roads, and camped and fed the
employees in tents erected opposite the fair grounds. Mr.
DeWesse never left the place during the week, and the crowds
were handled without delay or accident. Additional power
was secured from the Dayton & Muncie station at Winchester,
Ind., and a floating battery station was located near the fair
grounds.

At the Troy fair, the Dayton & Troy adopted the novel
scheme of running special cars to and from cach of the impor-
tant towns along its line, and only people for these towns were
carried. At the fair grounds it erected turnstiles with alleys
leading to the various cars, and tickets were collected before
the passenger got into the car, and then they were run through
on limited schedules. The regular limited cars were run
through double-headers, but only the second sections carried
fair enthusiasts, so that the regular traveling public was not
troubled by excessive crowds.

The Western Ohio and Dayton & Troy lines united in mak-
ing the Auglaize County Fair at Wapakoneta the greatest ever
held in Western Ohio. The roads carried advertisements in
nearly fifty daily and weekly papers throughout the districts
traversed by these lines, besides posting and scattering attrac-
tive printed matter in all towns. The plan of running limited
cars was carried out in this case also.

The Toledo, Bowling Green & Southern Traction Company
gave fiftcen-minute headway between Toledo and Bowling
Green for the Wood County Fair, and besides filling borrowed
cars, it handled hundreds of people on flat cars fitted with
seats.

The attendance at the Sandusky County Fair at Fremont
was over 100,000, and the Lake Shore Electric handled a very
large proportion of these.

The Stark Electric and the Canton-Akron lines combined to
make the Canton fair a record-breaker, while the Summit
County Fair at Akron proved a small gold mine for the North-
ern Ohio Traction & Light Company’s city and interurban
lines.

The majority of the lines not only profited by the tremendous
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passenger business, but they handled live stock and fair ex-
hibits and transferred the traveling shows and other attrac-
tions from one fair to another. And the pleasing part of it
is that, so far as can be learned, there were no accidents of any
kind at any of these events.

—_— e ———
IMPROVEMENTS ON THE DAYTON & WESTERN

The Dayton & Western Traction Company, operating from
Dayton, Ohio, to Richmond, Ind., and forming a part of the
through line from Dayton to Indianapolis, has been making a
large number of improvements, made necessary by great in-
crease of business, which has been due largely to the institution
of through service between Dayton and Indianapolis and the
great amount of interline business which is developing through-
out this entire district.

In its power station at West Alexandria it has installed a
300-kw General Electric d. c. generator, driven by a Hamilton-
Corliss cross-compound engine and two water-tube boilers,
giving the house a total capacity of 1100 kw. A 140-ft. brick
chimney was erected and a track scale for weighing fuel in-
stalled. Twenty-two miles of overhead have been rebuilt with
flexible hangers, and about 15 miles of track is being ballasted
and raised 5 ins. to 6 ins., so that the track will soon be in fine
condition. An interesting point is the fact that it has done
entirely away with through sidings, and uses nothing but stub
switches. The company’s schedules are as fast as any in this
district, but it is believed that the slight time lost through stub
switches is more than compensated for bythe decreased liability
to accidents and the saving in maintenance. The distribution
on this line is direct current, the line being divided into four
sections, and the current boosted at approximately 8oo volts
to the two end sections. To improve the power on these sec-
tions and to take care of load variations, storage batteries have
been installed. They were furnished by the Gould Storage Bat-
tery Company, and consist of 266 cells of 240-amp.-hour capa-
city, and they are used in connection with shunt-wound
boosters in series with the line.

It will be remembered that some months ago this company
instituted parlor buffet car service between Dayton and In-
dianapolis, the trains being known as the Interstate Limited.
At that time conservative managers predicted that the chair-
car buffet service scheme would prove a losing venture, but Mr.
Valentine Winters, president of the company, claims that he is
now greatly pleased with the results. The limited cars are
averaging forty through passengers a day between Dayton and
Indianapolis, and on this road they are earning about 24 cents
per car mile, as compared with 26 cents per car mile for all
passenger cars. They are making rapid gains, and he believes
they will soon be earning more than regular cars. A third car
has been fitted up in a manner similar to the others, and it is
very probable that some special cars of larger size will be
built for the service, because very often at present they are
unable to accommodate all the passengers that want to take the
fast cars; it will be remembered that these parlor cars have
seating accommodations for only twenty-six passengers. The
new cars will have accommodations for carrying baggage, as
it is found that a great many traveling men will not take these
cars unless they can take their trunks with them. While the
buffet service in itself is not a paying proposition, it is an
excellent advertisement, and the management would not think
of discontinuing it. It is now possible to travel on limited cars
with chair seats from Logansport, Ind., to Zanesville, Ohio,
about 325 miles, with very close connections and only three
changes, and as a result the earnings of all of these roads is
increasing surprisingly. The Dayton & Western shows a gain
of 35 per cent gross in the past year, due largely to the through
service. Through freight business is being worked up, and the
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Dayton & Western is planning to use several trail cars that can
be hauled through from Dayton to Indianapolis .

This road was one of the first to install steel-tired wheels,
and it is showing some interesting results. It has used the
Standard, and those first installed were 2 ins. thick, and they
gave from 140,000 to 150,000 miles. They are now using a
considerably thicker wheel and expect to get 200,000 miles or
more.

It has been reported repeatedly of late that this property had
been acquired by the so-called Widener-Elkins syndicate, which
is building up an immense through system in this district.
While it is admitted that such a consolidation is logical for
the future, it is denied that anything definite has taken place.
There is no bonded indebtedness on this property, and the small
group of stockholders who control it absolutely would prefer to
operate the property indefinitely.

S P —

SPECIFICATIONS FOR COKE AND CROSS-TIES IN
PHILADELPHIA

In the Philadelphia Souvenir issue of the STREET RaIrway
Journar, dated September 23, 19o5, reference was made to
the value of the testing laboratory of the Philadelphia Rapid
Transit Company used in conjunction with the purchasing de-
partment in the preparation of specifications covering the vari-
ous materials and supplies purchased by the company. Two
examples of standard specifications adopted by the company
are appended in this connection. These cover the requirements
for coke and for cross-ties:

SPECIFICATIONS FOR COKE, P. R. T. COMPANY
The coke must consist of large pieces, and be clean, strong, and
of uniform structure. It should be of seventy-two hour coking,
and conform to the following analysis:
Fixed carbon, not less than.............. 89.00 per cent
Ash, Nnot OVer ........ovvviiieinnannnnn. 8.00 “
Sulphur, not over .........ooiiiiiiiann.. .750
Volatile matter, not over ................
METHOD OF SAMPLING COKE
While the car is being unloaded, pieces of coke should be taken
at sufficient intervals as they come from the car at different stages
of unloading, so that after the car is emptied there will be in the
sample about one-half of a bushel. The pieces taken should not
be broken off, but must be the pieces as they come along—whether
they happen to be large or small. This coke should be crushed to
about 1-inch pieces (the size of hickory nuts). The crushed coke
should then be sampled by the method of quartering as follows:
After thoroughly mixing the coke, it is spread out in a level pile
and divided by two cross-lines into four parts, of which the two
diagonally opposite quarters are taken and mixed up again and
again spread out and quartered as before; and this quartering is
continued until the two last quarters will weigh about 2 lbs. The
latter should immediately be sent to the testing laboratory with
the date, name of consignor, order number and number of car
marked figure on the tag.

SPECIFICATIONS FOR CROSS-TIES, P. R. T. COMPANY
Quality and Manufacture

1. The timber shall be long leaf yellow pine, grown in the in-
terior of Georgia, Florida, Alabama, Mississippi or Texas. The
timber shall be cut in the fall and winter, say from Sept. I to
March 1. Ties ordered for immediate delivery must be made of
timber cut at least three months previous to date of shipment. All
ties must be cut from good living timber, well manufactured to size
and length, straight, free from large, loose or decayed knots,
splits, shakes or any other defects that may impair the strength and
durability of the timber. They must be sawed square, and not
more than 1% in. of sap, measured on face, will be allowed on

13

one corner; the sap must not show on the opposite face. They
must be sawed off square at the ends.
Size
2. The ties shall be 5 ins. thick x 9 ins. face x 8 ft. long. The

thickness shall not be more than ¥ in. under or over § ins.; the
width shall not be more than 14 in. under nor % in. over 9 ins.;
the length shall not be more than 2 ins. under or over 8 ft. All
ties that are longer than 8 ft. 2 ins. will be taken at a reduction of
5 cents each, to pay for cutting them to standard length.
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Inspection

3. This company shall have the right to inspect the ties at point
of shipment or at destination.

. Stacked

4. Ties when ordered “delivered and stacked” must be stacked
up in alternate layers, crossing each other, with sufficient space
between ties to allow a free passage of air, or as may be directed
by the company’s representative.

.____’.’..—
AMERICAN CAPITAL FOR CHIHUAHUA, MEXICO

It is announced that J. W. Conger, brother of Hon. E. H.
Conger, former Ambassador to Mexico, who recently obtained
an option on the street railway system and electric light and
power plant in Chihuahua, is meeting with success in organiz-
ing a company of Americans to take over these properties. It
is stated that the transaction will be finally consummated soon
and that the work of equipping the street railway lines for
electric transit will be started and carried out as rapidly as pos-
sible. The street railway system will also be extended by its
1lew owners.

—
AUTOMOBILES AS RAILWAY FEEDERS

The rapid improvement in the efficiency and reliability of the
automobile has brought it into such prominence as a means for
transportation that some have hastily concluded that the elec-
tric railway has miet therein a serious competitor. It is plain,
however, that the automobile can do comparatively little to
reduce railway traffic on congested city streets, for anyone
who has seen a long line of cars make its way through a maze
of trucks and pedestrians can imagine how much worse matters
would be if a like number of automobiles were free to dash in
any direction. Hence, so far as city operation is concerned,
the public automobile finds its main value either as a convey-
ance for sightseers or for transportation on avenues where
trucks are not permitted. For use in the country, however,
a substantially built automobile should prove a profitable ad-
junct to electric railways for picking up traffic along routes
whose sparse population does not allow the installation of a
full-fledged railway.

Whether an automobile would pay for work of this character

FIG. 1.—ELECTRIC GEAR-DRIVEN AUTOMOBILE FOR TWENTY-
FOUR PASSENGERS

should not be difficult to determine, since five factors only need
be considered, as follows: First cost of the vehicle; mainte-
nance; wages; cost of power, and the probable traffic income.
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be easily charged from the regular railway current supply with
little loss. Since all of the apparatus is electrical, an ordinary
motorman can run the coach and any repairs required can be
made by the same men who look after the regular rolling stock,
thus avoiding the necessity of employing an extra machinist
skilled in gasoline motor work.

For distances over 20 to 25 miles, the gasoline or gasoline-
electric vehicle has sprung into great favor, as it is unnecessary
to carry so much dead weight as would be the case if a storage
battery were used. Whether the drive be a straight gasoline or

FIG. 2—ELECTRIC GEAR-DRIVEN AUTOMOBILE FOR FORTY
PASSENGERS

gasoline-electric, the cost of labor must be higher than for the
simpler storage-battery equipment, as the use of a complex
gasoline engine requires a higher grade of labor. A gasoline-
electric equipment may simplify the work of control, but it in-
troduces greater losses in transmission and additional dead
weight. The double equipment is also more expensive in first
cost and maintenance.

Some representative types are shown in the accompanying
cuts, which illustrate a number of auto-coaches built by the
Vehicle Equipment Company, of Long Island City. Figs. 1 and
2 show electric gear-driven automobiles, such as have proved
very popular for sightseeing purposes. The smaller coach seats
twenty-four passengers and the larger seats forty passengers.
An excellent example of a storage battery outfit is that shown
in Fig. 3, which is a view of one of six cars in regular service
at Lima, Peru, for over eight months. It will be noted that the
body, which was built by the J.-G. Brill Company, conforms to

FIG. 3.—ELECTRIC AUTO-CAR USED IN LIMA, PERU

that huilder's type of convertible car. 1t has a center aisle, en-
tered from the rear, and has cross seats for accommodating

thirty-two passengers. The operating equipment comprises two

At the present time three types of automobiles are in success- —GE 1008 motors, General Electric controller, foot brakes, etc.

ful use in this country. :These are the storage battery, straight
gasoline and the gasoline-electric coaches.

The storage-battery vehicle operates under the most favorable
conditions when the grades are not severe and it is used for
runs covering in all about 25 miles. If an clectric railway
company cimploys such a motor car as a feeder, the batteries can

On one charge this vehicle can run for 25 miles at 8 m.p.h., and
can climb an 8 per cent grade at 4 m.p.h. The total weight of
the entire equipment without load is 10,000 lbs. It is significant
that the company purchasing these cars had enough confidence
in this type of vehicle to warrant installing one so far away
from first-class repair facilities.
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The vehicle shown in Figs. 4, 5 and 6 is one of a number
being built to replace the horse stages on Fifth Avenue, New
York, on which no track laying is permitted. It is of the gaso-
line-electric type with chain drive. The power equipment con-
sists of two GE 1012 motors and a 4o-hp Speedway gasoline
engine direct connected to a General Electric generator.
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system. The car body is similar to that used on a single truck
in regular trolley service, and has a transverse seating arrange-
ment, accommodating twenty-nine passengers. As the car is
operated in one direction only, the seats have stationary backs
and the platform has an entrance at one side only. The trans-
verse seats will be very welcome to the patrons of the line, as
they, of course, secure greater comfort than

with the old arrangement of longitudinal
seats, and the seating capacity is largely in-
creased. The ability to transform the car
from closed to open at any time, or to raise
the windows to any desired height, is another
feature that will prove attractive. It is not
intended to allow passengers to stand upon
the platform, and therefore the platform is but
3 ft. from the end of the car body to the end
of the body over the dasher. The platform is
enclosed at one side, and thus provides a con-
venient place for the conductor to stand and
watch the movement of passengers in and out
without obstructing the way. The body is
carried on a large chassis, which is mounted
on wheels with solid rubber tires. Located at
the forward end of the chassis is the motor,

FIG. 4—VIEW OF THE GASOLINE-ELECTRIC CAR NOW RUNNING ON

FIFTH AVENUE, NEW YORK

coach runs 15 m.p.h. on the level and about 8 m.p.h. on an 8
per cent grade. Lighting current is obtained from two ten-cell
Exide batteries. The engine can be conveniently started by,

FIG. 5—VIEW OF THE FRONT END OF THE NEW FIFTH
AVENUE GASOLINE-ELECTRIC CAR

furnishing battery current to the generator for a short time,
but the batteries are not used for helping the generator out on
heavy loads. One daily charge is all that is required. The
body of this coach was built by the J. G. Brill Company, and
includes that builder’s grooveless-post semi-convertible window

enclosed in a substantial case, the top of
which serves for the motorman’s platform.
The arrangement is an excellent one for econ-
omizing space and securing convenience. The general dimen-
sions of the car are as follows: Length over the body, 16 ft.
95 ins.; width over the body sills, 6 ft. 5 ins.; width over the
posts at the belt, 7 ft. 5 ins.; distance between the centers of
the posts, 2 ft. 5 ins. The complete weight of the car is about
7 tons.

—————————

CHANGES IN THE CONSOLIDATED CAR FENDER COMPANY

The Consolidated Car Fender Company has issued a state-
ment saying that owing to the death of A. C. Woodworth, who
was the general manager of this company since its organization
in 1895, it has been deemed wise to move the main office to and

FIG. 6.—SIDE VIEW, SHOWING LOCATION OF GASOLINE
MACHINERY UNDER DRIVER’S SEAT

hereafter conduct all correspondence and sales from the works
at Providence, R. I. The company believes that this move will
be conducive to better, prompter and more efficient service for
all with whom it does business. It should be noted, however,
that a branch office for the demonstration of fenders and the
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convenience of patrons will be continued at 39 Cortlandt Street,
New York, until further notice.

A. J. Thornley, who assumes the management of the com-
pany, has been identified with the manufacturing end of the
business since its organization, and all the company’s patrons
may feel assured of prompt and courteous treatment at his
hands.

It is unnecessary here to call attention to the merits of the
Providence fender. Itslong and successful service on hundreds
of street railways throughout this country, as well as abroad,
has demonstrated beyond question that it is one of the best
forms of insurance a railway company can carry. The company
now has fenders in use on over 265 electric railways, which
use in all more than 18,000. In addition to its large business
in this country, the company is sending fenders abroad, a ship-
ment to Japan being among the recent foreign orders.

—_—,

GROOVELESS-POST SEMI-CONVERTIBLE CARS FOR
BALTIMORE UNITED RAILWAYS

The car illustrated herewith is one of an order for 200 which
are being delivered to the Baltimore United Railways by the
J. G. Brill Company and the John Stephenson Company.

iﬂ @ e
|

SEMI-CONVERTIBLE CAR FOR BALTIMORE

Reference to this order was made in the July 1 issue of the
STREET RaiLway JoUrRNAL. The Brill Company is building
160 of the cars, which are mounted on No. 27 G-1 truck, a short
base double truck with solid forged side frames; the remaining
forty cars are being built by the John Stephenson Company,
and are mounted on Brill Company’s No. 27 E-1. truck, the
high-speed type, which also has solid forged side frames. The
160 cars mounted on short-base trucks are intended for city
service, and are provided with portable vestibules; those
mounted on the high-speed trucks are for service on a division
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INTERIOR OF BALTIMORE CAR

extending for some distance out of the city. In other respects
the cars are identical, and are of the “grooveless-post semi-
convertible” type. The bottom framing of these cars is made
extra strong by the use of 334-in. x 734-in sills, with 15-in. x
3%-in. plates on the inside, which extend in a single piece the
full length of the sills.

An interesting and novel device of the Baltimore United
Railways which has been included in these cars is a means of
oiling the truck center plates by a pipe leading from the floor
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of the car through the upper plates. This obviates the common
difficulty of getting the oil into the central portion between the
plates. The opening of the pipe in the car floor has a cap
neatly contrived to fit into the floor, and yet can be readily
opened by inserting a finger into a slot.

The outside platform timbers are reinforced with deep angle
irons, and the outside bolt of the stirrups, which support these
timbers, is secured to the side plates. This is an unusual
method, but is considered an excellent one, because it takes
part of the strain from the timbers. The angle irons which
reinforce the knees at the center of the platforms are brought
4 ft. 8 ins. back of the center of the body bolsters, a cantilever
arrangement peculiar to the builder, which brings a large por-
tion of the platform load directly to the trucks without strain
to the bottom framing. The extra wide inside sill plates take
the place of upper and under trusses and add stiffness to thé
posts, to which they are secured with bolts and screws. The
trap doors are amply long to give free access to the oil wells at
the ends of the motors. :

The flooring of the platforms is composed of 34-in. x 214-in.
boards, with a space of 34 in. between each. These boards are
placed transversely, and the flooring underneath is raised
slightly at the center, so that water runs off either side through
the spaces. This feature is also one of the railway company,
and has the advantage of keeping the platforms free of water
in wet weather. The platforms measure 5 ft. from the end
panels over the crown piece. The step heights of the cars
mounted on short-base trucks are as follows: From the rail
to the platform step, 1534 ins.; from the step to the platform,
14 ins.; from the platform to the car floor, 9 ins. The height
from the rail to the platform step of the cars mounted on the
high-speed trucks is a trifle greater.

The seating consists of seven transverse seats on each side,
and longitudinal corner seats, each accommodating four pas-
sengers. The total seating capacity is forty-four. The in-
teriors are finished in cherry, with ceilings of decorated three-
ply birch. veneer. The length over the end panels is 30 ft.
8 ins.; the width over the sills, including the panels, 8 ft. 2 ins.;
extreme width over the water tables, 8 ft. 5 ins.

—_— ———
EXPANSION CONNECTION BRUSHES

A recent improvement in carbon brushes, called the expan-
sion connection brush, which is being introduced by the Na-
tional Carbon Company, of Cleveland, Qhio, consists of a car-
bon brush, of any size, having a
hole drilled into it, penetrating
about one-half of the length of the
brush. A piece of plaited flexible
wire, terminating in a cable shoe,
is unraveled at the end opposite to
the cable shoe, and this miniature
wire net is formed cylindrically
around a little brass sleeve. This
sleeve is of the same length as the
hole in the carbon brush, and is
slotted over two-thirds of its’
length. The slot is tapped so that
the closing screw fitting into the
slot is forced into a tapering pxpaNSION CONNECTION
hole. The resistance with which BRUSH
the screw meets on account of
this tapering is overcome by the sleeve expanding, so that
the whole appliance acts as a wedge when the screw is
inserted, making a very close and rigid contact between the
flexible wire and the interior of the brush, which is even in-
creased through expansion of the metallic parts should the
brush become slightly heated while in use. This flexible con-
nection is very easily detached, and can be connected to a new
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brush simply by the use of a screw-driver, obviating the neces-
sity of attaching by means of the soldering process. This con-
nection is so arranged that the distance between the commuta-
tor surface and the terminal connection is reduced to a mini-
mum, thereby reducing the carbon resistance between these
points, resulting in obtaining a higher efficiency and a lower
loss between the commutator surface and the end of the con-

nection.
—_“’—__
A NEW QUICK-OPENING, SELF-PACKING STEAM RADIATOR
VALVE

The users of radiator valves will be interested to learn
that the Crane Co. has just brought out the valuable self-
packing, quick-opening steam radiator valve shown in the ac-
companying illustration. The self-packing feature precludes
any possibility of valves of this type leaking at the stuffing
boxes. By a special device placed
in the stuffing boxes, the packing
is automatically kept tight and
will last for years without re-
newal. The device is very simple,
consisting only of a vulcanized
washer located at the top of stuff-
ing box and kept in position by
spring compression, which fully
compensates for the wear on
washer. These valves open and
close by turning the lever handle
one-half turn. To open, turn to
the left; to close, turn to the right.

The quick-opening and closing
feature will no doubt be appre-
ciated by users who have operated
old-style radiator valves. The lever handle can be operated
by the foot as well as by the hand.

The construction of these valves is such that when closed
the discs bear on the seats very tightly, and the valve is locked
in place until released. The bonnets of these valves are inter-
changeable with the bonnets of Crane regular radiator valves.
This is of great advantage to the user, as he may, at any time,
equip his old valves with these new and important improve-
These valves are artistically designed and add much
The lever

SELF-PACKING
RADIATOR VALVE

STEAM

ments.
to the appearance of a nicely furnished office.
handles are made from cherry wood, painted a deep rich black
color, which contrasts very nicely with the nickel-plated trim-

mings of the valves.
> -

“UNIT TYPE” OIL FILTER

The Burt Manufacturing Company, of Akron, Ohio, has re-
cently brought out a system of filtering oil in which a number
of separate units may be connected to filter the oil used in a
large plant. Each unit is independent in itself, and new units
may be added as the plant grows, thus keeping the capacity
of the oil filter system up to the size of the plant.

A sectional view of a single unit is shown in the accompany-
ing illustration. The dirty oil enters the waste oil receptacle
and passes through the small perforations, flowing thence hori-
zontally to the two filtering cylinders, and in passing into these
cylinders, the heavy impurities fall by gravity into the sedi-
ment pan. They are thus disposed of and do not clog the filter-
ing cloths or filtering material. The filtering cylinders are
wrapped with cloths through which the oil passes before enter-
ing the cylinders. The cylinders are filled with a quantity of
animal bone-black, through which the oil must flow before
entering the two tubes which lead from the cylinders to the
bottom of the filter. Two plates are attached to the bottom of
the tubes and the oil is spread out in a very thin film by means
of these plates. It is thus thoroughly washed by the water in
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the filter, and any remaining impurities in the oil drop to the
bottom of the filter and can be flushed out at any time desired
by simply opening the gate valve, which connects with the
sewer.

A hot-water chamber surrounds the upper part of the filter,
which contains the filtering mechanism. The water in this
chamber is heated by a small steam coil which is fed with live
or exhaust steam from any convenient source. The oil is thus
heated before filtering and flows more freely, thereby increas-
ing the speed of filtration and the filter capacity. When the
dirty oil is heated it spreads out, and most of the dirt and grit
then falls into the sediment pan. The bulk of the sediment in
this type of filter is at the top, where it can be readily removed
without interfering in any way with the supply of pure oil for
the oiling system. The maker guarantees that the filter will
handle successfully the heaviest grades of oil, such as lard,
gas engine and cylinder oil.

In the construction of the unit type of filter heavier iron is
used than in the regular type of filter, and the body is riveted
to a heavy wrought-iron frame. All seams are lap riveted
and soldered. The upper and lower parts of the filter cylinders
are made of cast iron, nickel-plated on the top. The tubes
leading from the filtering cylinders to the bottom of the filter
are of wrought iron. The filter is painted dark blue, decorated
with gold, and is an ornament to any first-class power plant.

The filters are so constructed that they may be used with or
They can, if desired, be installed
and operated at first without being connected with an oiling

without an oiling system.

BROKEN SECTION OF UNIT OIL FILTER

system, and later on, if an oiling system is added to the plant,
pipe connections can readily be made to the filter at slight ex-
pense. It is not necessary to shut down a system and discon-
nect pipe connections to clean the filter. If more than one
unit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>