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Looking toward the Dumpers from the Bridge between Light-Car Tracks.

COAL HANDLING PLANT AT THE HOBOKEN TERMINAL OF
THE LACKAWANNA R. R.

The Delaware, Lackawanna & Western R, R.
has installed two McMyler car dumping machines
in its terminal yards at Hoboken, N. J., which
are the only machines of this type in operation
at tide water. A large amount of the heavy coal
traffic carried by the Lackawanna from the an-
thracite coal fields of Pennsylvania is brought to
its eastern terminus at Hoboken. From the ter-
minal the coal is carried by various types of water
craft to all parts of New York harbor, and in
long tows to places along the coast, particularly
to Boston. The Lackawanna has an extensive
terminal area at Hoboken, but the heavy traffic
that is tributary to it keeps its facilities con-
gested at all times and requires every possible
economy of space in order that this traffic may
be handled properly. The two car dumpers, the
arrangement of the tracks which serve them and
of the loaded-car and light-car yards built in
connection with them permit a much greater
amount of coal to be handled than could be taken
care of on any type of gravity-dumping piers
occupying, the same space.

The car dumpers are on a pile and timber pier,
extending 1,270 ft. into the North River from the
bulkhead line. They are built on a heavy con-
crete base erected on a pile foundation, the trans-
verse center line of the base being 645 ft. outside
the bulkhead line. The pier is cigar-shaped in
plan, 60 ft. wide at the outer end, 116 ft. wide at
the center line of the dumpers, and 72 ft. wide at
the inner end. The general arrangement of the
dumpers and the tracks which serve them is
shown in the accompanying illustrations. An ar-
rangement of grades on these tracks, together
with a system of cable haulage, are employed
which avoids any necessity of locomotives on the
pier. This greatly facilitates the handling” of
cars, and at the same time permitted a more suit-
able lay-out of the car storage yards used in con-
nection with the dumpers.

The loaded-car storage yard has a capacity of
500 cars and is immediately back of the shore
end of the pier. It -has 14 tracks and is laid out
symmetrically on each side of the projected cen-
ter line of the pier, with a diagonal ladder track
on each side of the yard. The ladder tracks
join a track on each side of the center line of the
yard, these two middle tracks being continued out
on the pier. The yard is laid out for gravity op-
eration, its tracks all being on a I.33 per cent.

descending grade approaching. the pier. This
grade is maintained to within 50 ft. of the bulk-
head line, where it is reduced to 1.0 per cent.,
the tracks descending at that rate for about g5
ft. out on the pier. One of these tracks is
on each side of the transverse center line of the
pier. A 44-ft. car-weighing scale, with its trans-
verse center line 135 ft. from the bulkhead line,
is placed in each of these two tracks leading in
from the loaded-car storage yard. Between the
shore end of each scale and the outer end of
the portion of these tracks on the 1.0 per cent.
grade the track grade is gradually reduced until
the tracks become level. This arrangement of
grades reduces the speed of the cars dscending
by gravity from the storage yard until they pass
over the scales slowly enough to be weighed while
moving and then come to a stop just beyond the
scales,

VoL. 52, No. 24.

car lengths beyond these connections, their rails
Ibeing curved up nearly to the vertical at the end
to prevent cars from running over. This arrange-
ment of the tracks supplying the dumpers with
loaded cars makes the handling of the latter com-
paratively easy. After the cars have been weighed
and have come to rest on either of the level tracks
between the dumpers and the scales they are
moved along by attaching one of the pieces of
cable, with a grip on one end and a hook on the
other, to either of the haulage cables on each side
of the track and to the car. The haulage cable
on the outside of both loaded-car tracks ends at
the dumpers. One of those on the inside ends
just beyond the dumpers, but the other one con-
tinues to the end of the pier. The cars get suffi-
cient momentum from the haulage to carry
them to the beginning of the grade at the dumper
and then continue by gravity on the turnout to
the end of the outer tracks. This outer track on
each side of the pier ascends on a 1.4 per cent. and
then a 4.23 per cent. grade to the dumper it serves.
The cars are pushed up this grade to the dumper
by a heavy four-wheeled haulage car which runs
on rails gauntleted between those of the stand-
ard-gauge track. This haulage car when at rest
is against a bumping block in a depression at
the end of the track and is attached to a cable
operated on drums in an engine room under the
dumpers. It is manipulated by a man in a house
on the tower of the dumper, a counterweighted
tail rope being required to bring it back to po-
sition in the depression.

The general appearance of the dumpers may
be seen from the accompanying illustrations, which
also show the lay-out of tracks that serve them.
The view looking toward the dumpers from the
end of the pier shows the continuation of the
two straight loaded-car tracks, the turnout from
each of them to the outer tracks, directly serving
the dumpers, and these latter tracks rising to the
dumpers. Each dumper consists essentially of a
tall steel frame-work which rests on the heavy
concrete base and carries a car elevator platform,
or cradle. The cradle carries rails on top that

are part of the track leading up from the turnout
connection with the loaded-car track and may be
raised and lowered by cables which support it.
The haulage car at the end of the turnout pushes
the car of coal up on the track on this cradle.

I L

Cross-Sectional Elevation of Concrete Base for Car Dumpers,

The two loaded-car tracks are level for 400 ..
from the end of the scales nearly to the outer
end of the dumpers. Provision is thus made for
the temporary storage of several cars on each
track, avoiding any delay in the supply of cars to
the dumpers. After the cars lose their momentum
and come to a stop on the level track beyond the
scales they are handled over the tracks on the
balance of the pier by cable haulage. A short
piece of cable, with a grip on one end by which
it is attached to the haulage cable and a hook on
the other end which may be attached to any of the
projections on the side of the car, is used in mov-
ing the cars.

Just beyond the dumpers a turnout connects
each of the loaded-car tracks with a track paral-
lel to it along the outer edge of the pier. Each
of the loaded-car tracks is on an ascending grade
for about 100 ft. from the end of the level stretch
in it at its dumper. The turnouts are also on a
descending grade which is increased to 1.4 per
cent. The tracks wtih which the turnouts con-
nect on the outer edges of the pier end about two

The first upward motion of the cradle brings into
action heavily weighted cams beneath its floor
which move the upper part of it, the track and
car about 2 ft. toward the outer edge of the
dumper. This places the side of the car against
strong guide posts on that side of the cradle
which are vertical when the cradle is in its normal
position. The edge of the car comes under hori-
zontal arms on these guides atrthe same time.
When the top edge of the car reaches the level
of the edge of a concentrating pan on the water
side of the dumper the cradle is revolved on its
outer edge, revolving the car with it, the extreme
revolution being 135 degrees from the horizontal.
The car is prevented from falling out of the cra-
dle by the guides on the side of the latter. A chain
is fastened at the bottom of eacl of these guides
and extends up on the outside of them, the
guides being hinged at the bottom. Each chain
is connected at the top to a wire cable that passes
over a pulley at the top of the dumper frame-
work and carries a heavy counterweight at the
other end. As the cradle and car revolve the top
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of the latter comes against the guides and throws
them sufficiently out of the vertical plane to bring
the counterweights in action.

The concentrating pan is hinged at the edge
along the dumper, where it is attached to the
frame-work. It is supported at the outer end
by an eight-part tackle rove with a wire cable
with one end fastened to the top of the steel
frame and the other end around a drum in the
engine room. An adjustable screen is placed in
the bottom of the pan, and beneath this screen is
a screw conveyor which carries the screenings
to a spout at one end. The rate at which the
coal is dumped from the car depends on the
amount the car is tipped, and is regulated accord-
ing to the condition of the coal, that is, whether
it is fine or coarse and wet or dry. The operation
of the cradle and pan is controlled by an operator
in the house on the frame-work, who regulates
the rate of dumping so the coal may be properly
screened and breakage prevented.

The end of the concentrating pan may be raised
and lowered by the tackle which supports it. A
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the coal placed in a boat may be determined at
once, and from this and the car weights the
exact amount of coal put in the boat may be de-
termined as soon as the last car consigned to it
is dumped. The screenings pocket dumps into
a car on-the track beneath it, or into a boat beside
the pier.

When the coal has all been dumped from a car
the latter is righted in position again and the cradle
lowered to the track level. The next loaded car
pushes the empty car off the dumper and the
dumping operation is repeated. The dumping of
a car from the time it reaches the dumper until
it leaves the latter requires on the average about
2 min. The dumper can handle all sizes and types
of cars in service in the coast trade and has a
capacity of handling a load of 160,000 1b., com-
prising a car and its contents. Under normal
operating ronditions each dumper handles about
600 tons an hour, but as high as 8,000 tons have
been handled in 10 hr. by each machine. Two
steam winches to each dumper greatly facilitate
the handling of’ scows along the pier.

A Car Partially Turned Over

square, sheet-steel, telescopic discharge chute car-
ried on the end of the pan may be varied in

length to considerable extent. This chute is
manipulated by an electric motor controlled by
an operator who stands on a platform around the
top of the chute and is in full view of the coal
in the concentrating pan and that in the vessel.
He can vary the position of the end of the dis-
charge to suit the stage of the tide, the size of the
vessel that is being loaded and the height of coal
in the latter. In this way the drop of the coal
from the car to the hold of the vessel is reduced
to a minimum.

The spout at the end of the screw conveyor
under the screen in the concentrating pan is
telescopic and changes length as the pan is raised
and” lowered. Tt is connected at the bottom to
the boot of a bucket elevator, built by the Link
Belt Machinery "Co., the elevator discharging at
the top into a storage pocket built beside the
dumper. A weighing device is installed in this
pocket, so the amount of screenings removed from

in the Dumping Operation,

The track on which the empty cars leave the
dumper is laid on a 1.0 per cent. descending
grade for 465 ft, the cars operating by gravity on
it. A track scale, 44 ft. long, is placed with its
transverse center line 125 ft. back from the end
of this grade and the empty cars are weighed in
passage. At the end of this descending grade the
track begins to rise on a trestle until it is finally
ascending on a 16 per cent. grade, the total length
of the ascent being 145 ft. At the summit a
descent is commenced on a grade which reduces
from 2 to 1.33 per cent, and continues several
hundred feet to a light-car storage yard.

The light cars are hauled up the 16 per cent.
grade by a four-wheeled haulage car, one on each
track, which is operated the same as those which
push the loaded cars on the dumpers. Each haul-
age car is in a depression under the track which
it serves and beyond the track scale, where it re-
mains until the light car has passed over it. It
is attached to a cable on a drum in an engine room
beneath the summit of the trestle. It is con-
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trolled by an operator in a house on a bridge
between the trestles carrying the light-car tracks
of the two dumpers, and spanning the two loaded-
car tracks. The light-car tracks leading from both
dumpers have the same arrangement. The one

_from each machine discharges cars into a light-

car storage yard, one of these yards being on
each side of the loaded-car storage yard.

One of the illustrations is a view looking from
the bridge between light-car track trestles toward
the dumpers and the outer end of the pier. It
shows the two loaded-car tracks leading in from
the storage yard, the track scale in each of these
tracks and the cable haulage on each side of the
tracks. The light-car tracks from the dumpers
are shown on either side of the pier. The right-
hand loaded-car track may be seen to be extended
to a coal pocket at the end of the pier, its haul-
age cable also being extended. This coal pocket
has a capacity of 1,800 tons and supplies fuel to
boats in the harbor. An 8xroxz2z-ft. steel
hopper is placed beneath the track at the entrance
to the pocket. The cars discharge into this hop-
per, which had to be made watertight, as its bot-
tom is 1 ft. above mean high tide. A bucket
elevator raises the coal from the hopper to a
flight conveyor, which discharges it into various
bins. The discharge spouts of the bins empty in
weighing hoppers on wheels on a dolly track par-
allel to the sides of the building, the hopper dis-
charging into the bunkers of the vessels.

The drums of the cables of the haulage cars,
those of the endless cables serving the loaded-
car tracks and the operating machinery of the
dumpers, with the exception of the electric mo-
tors on the spouts of the concentrating pans, are
operated by steam engines. Steam is supplied
through a 12-in. main by a boiler plant in a central
brick station building at the shore end of the
pier. This station contains four hand-fired, 256-
h. p., water-tube Stirling boilers. An addition is
being added to the station building and two more
boilers of the same size are being installed. A
500 and a 750-gal. fire pump is installed in an
engine room adjoining the boiler room. These
pumps furnish water for fire protection to the
terminal yards and structure, and will be supple-
mented by the addition of other pumps. A stor-
age bin is built under the light-car track next to
the power house near the summit of the trestle
carrying it at that point. An opening is made in
the track structure so coal may be discharged
from bottom-dump cars into the bin. One side
of the latter is the side wall of the station build-
ing and doors connect it with the firing floor of
the boiler room.

The pier carrying the dumpers and the tracks
serving them is built in 10 to 25 ft. of water. The
bottom of the river is a soft silt to a depth of 6o
to 130 ft., with a layer of sand and gravel under-
lying the silt. This condition, together with the
peculiar shape of the pier and the heavy footing
required for the dumpers, made the construction
quite difficult. The pier contains 117 transverse
pile bents, most of which are on 12-ft. centers.
Owing to the differences in length of practically
every bent, except those toward the outer end,
and to the various grades in the tracks on the
pier, most of the bents have different details, -
although a general method of construction was
followed in building all of them.

The two dumpers and their operating machin-
ery are carried on a concrete base, 81.5x116 ft. 8
in. in plan and with an average thickness of 5 ft.
This base is built as a monolith, without any
reinforcement, and is laid directly on a tight tim-
ber floor placed on caps on piles. There are
1,080 piles under the floor, which are cut off at
mean low tide and capped with 12x12-in. timbers
on the transverse bents. Over the caps is laid
the tight floor made up of 10x12 and 12x12-in. lon-

gitudinal timbers. The load on the bhase is about
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1,000 tons, largely concentrated on the legs of
the dumpers toward its outer edges. The live
loads on the base are such as to subject the con-
crete to considerable shock and vibration, but
after two years of service no cracks have devel-
oped in it. The whole base has, however, settled
perceptibly since it was built at gradually dimin-
ishing rates until settlement has now practically
ceased.

The plans“for the pier on which the coal dump-
ers are built and the arrangement of the tracks
which serve them were developed under the
direction of Mr. L. Bush, chief engineer of the
Delaware, Lackawanna & Western R. R., by Mr.
Geo. T. Hand, assistant engineer. The pier was
built under the immediate direction of Mr. J. E.
Snell, superintendent of buildings and docks of
that railroad, and its operation is under his
supervision.. The McMyler Mifg. Co. built both
of the coal dumpers. One of them was installed
by the Dodge Coal Storage Co., as eastern repre-
sentative of that company. The other was in-
stalled by the McMyler Mfg. Co.

The Detroit Intake Tunnel.

The new intake tunnel of the Detroit water-works
was begun on June 13 of last year by the C. H.
Fath & Son Construction Co., of Cleveland, and
the last drive was made on April 1, as recorded
in this journal at the time. The distance from
the center of the shore shaft to the center of the
intake crib is 3,149%% ft. The work has been done
under the direction of Mr. Clarence W. Hubbell,
civil engineer of the water board, who gives the
following notes concerning it in an annual re-
port that recently appeared.

The excavation was 13 ft. in diameter, and the
material a tough blue clay with occasional small
pockets of sand and gravel. Both the character
and condition of the soil throughout the entire
distance checked very accurately with the borings.
The entire tunnel was driven from the shore
end, and no shield was used on the work.

The air pressure required at the start was from
10 to 12 1b. This was gradually increased as the
material became softer until it reached 23 to 28
Ib. at the outer end of the tunnel. At this point
the water was 30 ft. deep and the roof 26 ft.
thick. The highest pressure was 33 lb., necessary
on Dec. 15 on account of treacherous ground.

Sunday was usually used by the contractor for
cleaning up, and repairs to the plant. During
the other six days of the week work was carried
on continuously 24 hours per day. Two 8-hour
shifts of miners were alternated with one of
masons.

Every possible precaution was taken to insure
the health and safety of the men engaged on
the work. A physician was appointed under the
direction of the Board of Health to examine all
men working under air pressure, and to advise
on sanitary questions. Special attention was given
to the problem of ventilation, the purity of air
in the tunnel being maintained at a higher stan-
dard than in many of the public schools in the city.
The tunnel was completed without any serious
accident, and without the loss of a single life.

The length of tunnel completed each month is
given in the following table: June 13 to July 31,
1004, 200 ft.; August, 297 ft.; September, 354 ft.;
October, 408 ft.; November, 403 ft.; December,
333 ft.; January, 1905, 454% ft.; February, 415
ft.; March, 301 ft.; April (one day), 10 ft.; total,
3,175% fit.

There was some delay during the first few
weeks caused by the slow delivery of brick and
also on account of the time required to install
the air lock. * The most rapid progress was made
during the month of January, when the weather
conditions were very severe.
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The Hydro-Electric Station at Champ.

By A. Steens.

The hydro-electric station at Champ has been
built to furnish electricity for motive power in
various industrial establishments in the vicinity
of the Fure and Morge valleys. These small
streams enter the Isére a score of kilometers be-
low Grenoble. The station is one of the most
interesting in France because it presents hydrau-
lic features of an exceptional nature and was the
first in the country to furnish current of a ten-
sion so high as 26,000 volts. Its administrative
and financial management is also umusual, and
for all these reasons the readers of The Engi-
neering Record may be interested in the plant,
although it is not, strictly speaking, a new one.

The station is located on the Drac about fif-
teen kilometers above its embouchure in the
Isére near Grenoble. The portion of the stream
along which the conduit is located is immedi-
ately above the mouth of the principal tributary,
the Romanche, and the intake is about five kilo-
meters farther upstream. The foundations of the
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ternators furnish three-phase, 30-cycle current at
3,000 volts, and run at 300 r.p.m. The direct-
current exciters run at 500 r.p.m. and are 115-volt
machines.

The turbines are of the centripetal type with
horizontal shafts and cylinder gates, and work
with a draft of 5 m. They are direct connected
to the generators by rubber couplings. Three of
the wheels are governed by servo-motors and are
connected to equalization gates, which are opened
as the cylinder gates of the wheels are closed.
In this way the same amount of water, 4 cu. m.,
is drawn for these wheels at all times, although
it may not all pass through them, and severe
water hammer is thus avoided.

There are five transformers raising the voltage
from 3,000 to 15,000 and 26,000, according to the
method of connecting them. Each is rated at
1,150 kw. The oil baths of these transformers
are cooled by water, as before stated.

The leads from the alternators are carried in
ducts to a switchboard on the ground floor, pro-
vided with the mnecessary instruments making
connections with the transformers. The six ca-
bles from the latter are carried to a switchboard

shop for repairs.

Looking Toward the Dumpers From the End of the Pier.

building required about 4,800 cu. m. of concrete,
which rests on gravel. On the ground floor are
the generator and transformer rooms. On the
floor above are the offices, storeroom, switch-
board and its auxiliaries, and living apartments
for the chief engineer.

The generator room, 44 m. long and 12 m.
wide, contains the turbines and generators. Its
whole length is commanded by a 15-ton travel-
ing crane. In front of this room and in the
basement is the transformer room, supplied with
water under pressure for cooling the oil of the
transformers. A light railway runs into this
room to facilitate removing the apparatus to the
In the basement is likewise the
cable tunnel for the connections between the gen-
erators and switchboard.

The station contains five generating units, each
of 1,350 h.-p., two exciter units of 150-h.-p. each,
and a 5-h.-p. turbine driving the pumps of the
hydraulic accumulator employed with the servo-
motors of the governing mechanism. The elec-
tric apparatus was furnished by the Swiss shops
of Brown, Boveri & Co., and the turbines by
Messrs. Neyret & Brenier, of Grenoble. The al-

on the first floor, where the connections of the
transformers in delta or star are made. The
main distributing switchboard is located here
also, and from it run the two transmission lines,
each having two three-phase switches and a fuse.

The hydraulic features of the plant are pecul-
iar. In the vicinity of the intake, the river
spreads itself over a width of a kilometer dur-
ing floods, when the discharge may reach 1,200
cu. m., while during ordinary stages, when the
discharge is not over 60 to 80 cu. m. only a
small part of this bed is occupied by the stream.
The course of the stream in the alluvial mate-
rial of the bed is subject to frequent shifting.
Under such conditions the head of water could
be secured safely neither by an impounding dam
nor by an ordinary diversion canal succeeded by
pipe lines. Accordingly a low barrage has been
constructed to turn the water into a conduit
for some distance over the river bed. This con-
duit is 3.3 m. in diameter and 4,600 m. long, and
is as interesting for its boldness as for its nov-
elty.

The difference in elevation of the intake and
tailrace is 37.4 m. and the discharge is 17 cu. m.
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