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absorbed per tie would be so great that there could be no
economy in its use. The attached data and the cross-sec-
tion samples taken from the ties in the several tests made
on these specie of wood with asphaltic residual oil prove
that this is not the case. Good penetration has been se-
cured by not over an 8 lb. per cubic foot injection of asphal-
tic oil, which also proved to be the average amount the
various timbers would absorb.

This proves the case with all except the short leaf pine
ties, and even with that species the amount of oil neces-
sary to secure a maximum injection was not found to be
prohibitive from the standpoint of economy.

The Santa Fe and the National of Mexico have demon-
strated by a practical test, under abnormal conditions of
about nine years’ duration, the value of asphaltic oils when
injected into pine ties to refusal. Some of the ties which
successfully withstood this test contained a small amount
of oil, yet it was in all cases the maximum quantity which
the ties would absorb.

The foregoing data is the result of observations and ex-
periments extending over several years with the asphaltic
base oil to be found in such immense quantities throughout
the central part of the United States.

TRACK ELEVATION AT NINETY-FIFTH STREET AND
SOUTH CHIGAGO AVENUE, SOUTH CHICAGO

In connection with the elimination of highway grade cross-
ings which has been so vigorously prosecuted by the railways
in Chicago for the past 15 years, there has been a very marked
tendency for the roads to do away with grade crossings with
each other wherever possible. While making the heavy ex-
penditures necessary to get above the streets, the roads
have decided in most cases to spend enough more to avold the
steam road crossings, with their expensive delays to traffic,
which delays are continually becoming more serious as the
business increases. From the very nature of the conditions,
such double elimination of crossings is very costly, and in-
troduces many complications, not the least of which is the
handling of all construction work without delay to traffic.
At no other point has the work assumed such magnitude or
become s0 general as at Chicago.

A very good example of the problems met with is presented
at Ninety-fifth street and South Chicago avenue, South Chi-
cago, where work has recently been started. At this point the
double-track main line of the Pittsburgh, Fort Wayne & Chi-
cago and the three-track main line of the Lake Shore & Michi-
gan Southern, running northwest and southeast, cross the
single-track lines of the South Chicago branch of the Chicago,
Rock Island & Pacific and the Chicago & Western Indiana belt
railway running east and west. The Baltimore & Ohio double-
track main line parallels the Lake Shore from the southeast to
the crossing where it connects with the Rock Island, passen-
ger and time freight trains using these tracks west for about 6
miles in entering the city. Freight trains on the Baltimore &
Ohio other than time freights turn north at the crossing instead
of connecting with the Rock Island and proceed to the Balti-
omre & Ohio yard at Ninety-second street, where they are
arranged for distribution in the city. After classification,
Baltimore & Ohio transfer engines take them to the city
by way of Ninety-fifth street and the Rock Island tracks.
Just south of the crossing the Cummings branch of the Fort
Wayne turns off to the south and extends into the manu-
facturing district on the north bank of the Calumet River.
A similar line owned Jjointly by the Rock Island and the
Belt railways turns off from these roads a short distance
west of the crossings and, crossing the Fort Wayne branch
about 700 feet south, runs parallel to it for some distance,
connecting with the Irondale branch of the Rock Island,
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the sand 200 Hart convertible cars will be used. In addition,
three freight locomotives, three switch engines, 40 flat cars
and one spreader have been allotted to this work. One 10-fon
locomotive crane with clam shell will be used to load cinders
which have been stored during the winter.

The Rock Island’s Irondale branch will be carried across
Ninety-fifth street on the elevation, necessitating a subway
under each leg of the Y. South of Ninety-fifth street the
track will run down to the old level. In the Y and next to the
yard tracks a four-stall frame engine house will be built for
the use of the switch engines. An air hoist coaling plant,
cinder pit, 115,000-gallon steel water tank, and three cranes
will be installed. A new yardmasters’ office will be built and
a new depot is contemplated. East of the crossings the run-
off built last year will be extended, requiring the raising of
the tracks in the elevator yards to the doors of the elevators.
In connection with this work the entire layout will be
changed and rebuilt under traffic.

A very complicated problem is met with in the construction
of the subways at Ninety-fifth street and South Chicago ave-
nue, shown in Fig. 4. By agreement, the Baltimore & Ohio
will construct all of the South Chicago avenue subway, while
each road builds that part of the Ninety-fifth street subway
under its own tracks. The opening at Ninety-fifth street Is
a new one, the street not having been used previously. A
large part of the piling for the temporary structure at this
street has already been driven and the excavation is well
under way. The dificulties due to the various water and gas
mains are indicated by Fig. 4. In driving piling under its
tracks, the Baltimore & Ohio hit a gas main, emptying a
large tank a short distance away in a few minutes. One 5-
foot sewer had to be moved laterally 314 feetsto provide room
for the base of a column and all the gas and water mains
had to be lowered. The 48-inch sewer in South Chicago ave-
nue, which turns into Ninety-fifth street, is so high that the
oval top will have to be removed and a flat cover inserted
to give the necessary clearance for a short distance in
Ninety-fifth street.

In planning the conmstruction of the subway on South Chi-
cago avenue, estimates were prepared on two methods of
handling the trafic during construction. One way was to
follow the customary plan of driving piling and carrying the
tracks on timber structures on their present location. The
other was to lay temporary tracks on the bank to one side
and then complete a part of the structure while the traffic
was turned over to these temporary tracks. Estimates of the
cost of the pile structures which would be necessary totaled
$20,000, and of the temporary tracks, including seven new
crossings, amounted to $7,000. In addition to the saving of
$13,000 by using the latter plan, the interference with traffic
would be very much less, and in driving piling there is th>
constant danger of hitting pipes and gas mains. The second
plan was decided on. The temporary track arrangement, tc-
gother with the order of building the subway, is shown in
Fig. &.

The ordinance provides that Harbor avenue be raised
about 4 feet and paved for about 700 feet, descending into
South Chicago avenue subway. As South Chicago avenue was
raised about 8 feet last Fall, and now has'to be lowered 7
feet the original level or to an elevation of minus 0.5, the ex-
cavation quantities will be large. It is planned to move the
dirt with a steam shovel and small cars and use the material
to fill Harbor avenue. After the first section of the sub-
way is completed, the operation will be repeated on the
balance. The floor of the subway being 0.5 feet below lake
level, a new sewer must be built to drain it.

After the work is completed, grade crossings will still exist
between the Rock Island and Belt and the Baltimore & Ohio
freight tracks, and also between the two Y tracks northeast
of the crossing. There will also be the junction of the Balti-
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more & Ohio tracks with the Rock Island. An interlocking
plant is proposed for this, but no plans have been drawn.

We are indebted for the above information largely to the
following officers, who are in charge of this work for their
respective roads: J. B. Berry, chief engineer, and C. W.
Peterzen, engineer track elevation of the Chicago, Rock
Island & Pacific; F. L. Stuart, chief engineer, L. G. Curtis,
engineer maintenance of way, and F. G. Toeniges, engineer
track elevation, Baltimore & Ohio; Thomas Rodd, chief en-
gineer, R. Trimble, chief engineer maintenance of way, and
D. M. Craig, engineer track elevation of the Pennsylvania's
Northwest System.

WATER STATIONS FOR TRACK PANS.*

Track pans are primarily used to enable trains to take water
while in motion. Their use up to the present time has been
almost entirely confined to fast passenger trains making long
runs between regular stops, but with increased efficiency from
design of pans, methods of feeding and keeping water from
freezing and improved scoops, the track pan is being adopted
for freight trains, especially where it is desirable to keep trains
moving, and in consideration of the excess cost of stopping
and starting, the wear and tear of rolling equipment and thc
danger of breaking draft gear. The relative economy of the
delivery of water to locomotives by the track pan and by the
tank spout or standpipe is dependent from an operating stand-
point upon: First cost, interest, depreciation, maintenance,
operation, including cost of water, loss of energy expended in
drawbar pull overcoming the dynamic pressure of water from
pan or scoop, speed of trains, ruling grade, loss of time and
cost of stopping and starting, including wear and tear on roll
ing equipment, etc. These factors will have a wide variance
for different location and designs; hence each particular case
should be figured separately.

The track pan should preferably be located on tangent.
although it is possible to place same on curves up to three
degrees and obtain fair results. The Pennsylvania and the
Philadelphia & Reading have pans on two-degree curves which
have proven satisfactory. The disadvantage of placing pans
on curves, besides some additional first cost and cost of main-
tenance, are the difficulty of keeping pans in surface and some
additional waste of water from spray and water washing over
sides.

The pan should be laid on a level grade with grade of ap-
proaches such as to allow minimum speed required over pan
to properly take water, and for this reason track pans should
be away from stations, yards, railroad crossings, drawbridges,
ete.

Pans are set directly on ties, the ties being dapped out about
two inches and width of pan to form seat and allow top of pan
to be the same elevation as top of rail. The pan is held in
position and anchored by side lugs fastened to ties by ordinary
or special form of spike or bolt with proper allowance for
expansion and contraction of the material. The section of
tie should be larger than ordinary and of white oak or other
hard wood. On account of the large amount of waste water
thrown over sides of pans, special attention should be given
to drainage. The length of pan is one of the factors which
determines the capacity. The economical length is dependent
on the width of pan, size and adjustment of scoop, quantity of
water to be taken into locomotive tanks during a given time
and speed and time taken to fill pan. The length of the pan
varies from 1,200 ft. on the Baltimore & Ohio to 2,000 ft. on
the Lake Shore & Michigan Southern, with a width varying
from 19 in. on the Baltimore & Ohio, New York, New Haven
& Hartford and Lake Shore & Michigan Southern, to 233% in.
on the New York Central and 29 in. on the Pennsylvania. The
depth varies from 6 to 73 in.

sAppendix A, report of Committee on Water Service, presented

at the annual meeting of the American Railway Engineering and
Maintenance of Way Assoclation.
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The accompanying table shows the average number of gai-
lons of water taken into locomotive tank with the correspond-
ing number of gallons removed from tank and wasted per fool
of length of pan by a scoop of cross-section 63 in. by 12 in.
and pans 19 in. and 29 in. wide for speeds of from 20 to 60
miles per hour.

The different pans in use at the present time are almost
exclusively of built-up steel sections, although pans of cast-
iron and wood have been used with less success. The type
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Sections of Standard Track Pans.

of section is a matter of structural detail. The important con-
siderations are rigidity, life and first cost. The depth should
be 7 in. to 7% in. so as to allow top of pan to be at same
elevation as top of rail with a maximum dap in tie of not
more than 2 in. to 2% in. A width of 19 in. has been found to
be the most efficient and economical for the operation of fast-
speed trains and combined fast and slow-speed trains. The
larger width of 29 in. has some advantage in the quantity water
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Performance of Track Pans.

taken into locomotive tank per foot of length of pan for slow
speeds, but this is partly offset by the additional waste. Figs.
4, 5,6, 7, 8 and 9 show different sections of pans that have
been found to meet the requirements. The end inclines should
be substantially built to resist the larger amount of impact to
which they are at times subjected by badly adjusted scoop,
hanging under gear, etc. They should be built as a part of
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the body of pan forming ends. The rate of incline in direction
of travel, in and out of pan, should not be more than 3-in. to
1 ft. 0 in. of length and of perfectly smooth surface.

The size and number of supply pipes should be determined
from the pressure, number of openings and minimum time
required to fill pan. For expansion and contraction proper
provision should be made in the form of corrugated or rubber
hose, or by packed or special joints. The placing of pipes in
cross tunnels at inlets allows the taking care of water run off
from broken pipes, assists in drainage and facilitates repairs.
There are two methods of regulating the filling of pans, viz.:
(1) by man operation; (2) automatic valve. The latter method
is generally the more dependable, and under average condi-
tions should give the more economical and satisfactory result.
The inlet should be so designed as to allow the minimum dis-
turbance by flow of water into pan with corresponding mini-
mum loss from friction. The deflector, enlargement of section
of pipe at inlet and perforated plates are used at the present
time. :

To keep the temperature of water in pan below the freezing
point or to raise the freezing point to avoid or remove the
formation of ice at top of pan so that water can be taken
during freezing temperature, the following methods are used:

(1) Blowing steam in water through nozzles in sides of

pans spaced at intervals of 20 ft. to 30 ft. along length
of pan.

(2) Circulating the water in pan by means of a pump and

heater or an injector.

The results obtained by the steam heating method have
been mostly satisfactory, but on account of the large amount

Fig. 1.

of energy expended and the number of connections, etc., to
keep up there is a general tendency towards the use of the
circulating method, although results obtained up to the present
time have not been entirely satisfactory.

The action of the scoop while taking water from the pan
is more or less as a blunt plow. At speeds above thirty miles
per hour it is very apparent that the velocity of the water en-
tering into the scoop is less than the velocity of the tender; this
has the effect of throwing out of the pan, especially at higher
speeds, the water on either side of the point of the scoop and
between it and the sides of the pan. As the speed diminishes
below thirty miles per hour a wave action is set up in front
of the dipper, the water being piled up until it falls over the
sides. This wave increases in size up to the point where the
velocity imparted to it is less than that necessary to overcome
the resistance due to gravity and friction, when, of course, no
more water is lifted.

The dynamic pressure exerted by a surface moving in still
water is equal to that produced by a stream flowing with the
same velocity against a surface at rest. By the action of the
scoop in the pan a dynamic pressure is produced in the oppo-



