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and rules for calculaling the #ffect of Dredging Machinery., By Jomw
W. Nysrroa.

The dredging machinery represented in the accompanying plates, is
worked by a pair of horizontal high pressure steam engines.

Plate I. representsa side clevation of the machine, showing the buck-
ets drawn up on ore side to the full height above the water line, and
those on the other side let down to the full depth of excavation.

Plate IL is an end view oi the same, showing the buckets down on
the starboard side, and up on the port side above the water line.

Plate IIL is a plan of the dredge, showing the steam engines and the
method of transmitting the motion from them to the dredging machinery.

The power from the steam engine is transmitted through the main
shaft e, and chain wheel s, over which is placed the joint chain 1, passing
over a second chain wheel /, by which the motion s transmitted to the
pinion R, and cog-wheel 5. The bucket chain , passes over a pair of
chain wheels fitted on the same shaft with the cog-wheel 5, by which.
motion is given to the buckets.

The two engines are connected by a link 7, 30 that the eranks ¢ ¢,
are at right angles. The dredging machinery is the same on each side of
the boat. .

The driving chain 1, and bucket chain ¢, are composed of alternate
links of wrought and cast iron riveted to%ether by steel bolts, so that the
pitch of the chain is equal to the pitch of the studs on the chain wheels,
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2 Civil Engineering.

which studs fit into the wrought iron links of the chain. The buckets
and bucket chain pass from the driving chain wheels x , over a pair
of flanch wheéls m u, situated on a car movable on the inclined plane x;
the buckets and bucket chain then pass down to the place of excava-
tion, under another pair of chain wheels @, where the buckets dig their
loads, and are drawn up by the driving chain wheels K &, over which
the buckets with their excavated material pass to the place where it is
unloaded.

The buckets have the side nearest to the chain made like a door,
latched to the bucket, when full ; on the chain wheel shaft x k,is a latch
wheel which unlatches the door, and the excavated material, of its own
weight, falls into the spout v, and passes off’ into a scow placed under-
neath for the purpose, while the empty bucket, with its door open, con-
tinues its motion over the flanch wheel » 1, where the door is closed by
the wheel 7, and the bucket goes down for another load.

The lower chain wheel under which the buckets excavate are sup-
ported by a wooden framing called ways. Those ways are guided by
friction rollers at the top, and by the rack arm s, at the lower end. The
buckets and ways are raised or lowered by moving the car u, up or down
on the inclined plane x, which motion is either operated by hand or steam
power. For haud, the windlass u is worked by the crank T, pinion and
wheel v; when worked by steam power, the pinion is thrown into gear
with both the wheels v and v, the wheel u, which is fast on the flanch
wheel shaft, transmits the motion through the pinion to the wheel v, and
windlass w, by which the car is wound up or lowered on the inclined
plane x, and the buckets with the ways are raised or lowered to suit the
depthdof' excavation, or can be raised up above the water line when re-

uired.

k The dredge can be fed (moved ahead) in three different manners while
excavating. First, by a kedge anchor placed at a suitable distance ahead
of the dredge; in this anchor is fastened the hemp cable g, extended to
and wound up on the windlass f, which is worked either by hand, by
the crank v and pinion w, or by steam power working the pall  in the
cog-wheel w. The pall receives its motion from the eccentric and lever
z. This is the most general mode of feeding the dredge when long
distances are to be excavated. For short distances, the feeding is done
{secondly) by the rack arm s, which receives its motion from the crank ¢,
connecting rod d, and lever b, on which latter is a double pall working
into the wheel @, and by a pinion gearing into the rack arm s; the ways
R, with the lower chain wheel @, can be pushed forward, while the
dredge boat is at anchor; and, thirdly, the dredge can be fed by the
ropes b’ ¥, attached to the bow and stern anchors 4 h.

The bow and stern anchors A 4, are secured sideways above the deck
of the boat and at the lower guards, but are allowed to move at the bot-
tom fore and aft about fifteen feet, which allows the dredge to move
that distance towards the kedge anchor by feeding in the cable g, and
the dredge will be confined in a lateral direction, as the anchors are

ided sideways.

The anchors A A, are raised either by a hand lever or by steam power,
the ropes oo, passing round pulleys to bring them in a right direction
for the capstans p p, by which the anchors are raised.



Description and Trial of Howard’s Dredging Machine. 3

United States Dredge Machine at Whilehall, V. Y.

In March, 1853, the Burcau of Topographical Engineers contracted
with Mr. Howard for the construction of four dredge boats for service in
Lakes Champlain, Ontario, Erie, and Michigan.

These boats, in addition to the dredging machine, were required to be
provided with locomotive power, in order that they might be transferred
from harbor to harbor, as the necessity of the service might require.

The one for Lake Champlain was prepared for inspection and delivery
by November, 1853, and the Bureau assigned this duty to Lieut. George
G. Meade of the Corps of Topographical Engineers.

This officer has furnished a report of the performance of the dredge
under inspection to the Bureau.

The following is a summary of my notes made under the same in-

spection.
Dimensions of the Dredge Boat,

Y.ength in elear, . . 123 feet.
Length from centre of rudder to outer side of stem, 109 « 6 inches.
Breadth of beam, . . . RG ¥ 1

“ o over all, . . 41 ¢ 1 o«
Draft of water forward, . . 2« 7T =«

&% i3 uﬁ, . . . g « 1 3
Mean draft, . . . g « 10 &
Greatest immersed section, . . €8 square feet.
Tonnage of displacement, . 141 tons.

o Custom house measurement, 157
Two horizontal high pressure engines.
Diameter of cylinders, . . . 12} inches.
Stroke of piston, . . . 4 feet.

Two cylindrical boilers placed side by side half surrounded by brickwork forming the
first flues.

Length of boilers, . . . 20 feet 3 inches.
Qutside diameter, . . . 3 « 4} &
Two flues in each boiler. Inside diameter, 143 «
Total heating surface in both boilers, . . 617 square feet.

it ﬁm gmto L * . . 37 “ L3
Area of draft to fire grate, M . 6 « “

The boat was provided with paddle wheels to move her from place to place, the pad.
dle wheel shaft being connected to the main shaft by couplings, so that the wheels could
be worked together or separately.

Extreme diameter of paddle wheels, . 15 feet.

Number of floats in cach, . 14.

Each float 5 feet wide by 15 inches deep, . == 6:25 squarc feet.
Dredging Machinery.

There are two sets of buckets, one on each side of the boat, as repre.
sented on the accompanying plates. The buckets are connected by two
chains of alternate wrought and cast iron links; the wrought iron links
are 8 inches between the centres, by 4-inch thick, forming the space for
the studs on the chain wheels, while the cast iron links are 6 inches be-.
tween the centres, by 2% inches thick, fitting between the studs. The
wrought iron links are riveted, one on each side, by steel pins, to the
ends of the cast iron links, making the pitch of the chain 8 +6 =14
inches, and five pitches==5 feet 10 inches between each bucket.

The buckets are made of }-inch boiler iron, 2 feet 6 inches by 1 foot
3 inches at the top and 2 feet deep, making the capacity of each bucket
6} cubic feet.
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Description and Trial of Howard’s Dredging Machine. b

In the first eight operations, two scows were used, one on each side
of the dredge, to receive the excavated materials, and for each operation
received the cubic yards noted in the 7th column. In the fifth column
is noted the time occupied in moving and emptying the scows and re-
placing them for the next operation.  The dredge is provided with four
scows capable of carrying forly tons each, of which we had only two at
South Bay. In order to occupy as little time as possible in conveying the
excavated material away, both the scows were placed on the port side
of the dredge, so that one could be emptied while the other one was
being filled, and the excavated material on the starboard side was drop-
ped 1uto the Bay, supposing it to be the same quantity as on the port
side, where it was measured by the scows, and its specific gravity noted.

Lieutenant Meade considered this day’s work to have been a satisfac-
tory test, and that the dredging machinery was capable of doing more
than double the duty that the contract called for. The locomotive power
of the boat still remained to be tried.

The locomotive power of the dredge boat was tested on Lake Cham-
plain, November 16th, 1853. Started from Benson at 7 o’clock in the
morning azainst a brisk wind, current about one-quarter of a mile an hour
in our favor. Arrived at Barber’s Point at 2 hours 7 minutes P. M., a
distance from Benson of 39 miles. From Barber’s Point we returned to
Benson, where we arrived at 7 b, 56 m. the same evening.

The whole time from Bensun to Burber's Point and back was i12h. 56 m.
Of which thne the engine wus stopped, . « 6 54
Actual running thne, . . . 12h. 2.

A distance of 78 miles, making nearly 6} miles per hour,
'The average pressure in the boilers was 100 Ibs. per square inch. Cut
off at half stroke. Paddle wheels made 20 revolutions per minute.

Diameter of the ventre of pressure of the floats in the puddle wheels, ==13-75 feet.

Circumference of the sama, . =4319 «
Distance moved through by centre of pressure %ﬁé@= 1181

miles nearly.

Slip of paddles 1 5:--66:04 1006604 = 33.96,

Slip == 34 per cent. nearly.
Formule and Rules for Dredging Machinery.

The following formulic and rules were deduced by me from the per-
formances of a number of dredging machines built in Motala, Sweden,
some of which have since been published in my Pocket Book of Me-
chanics and Engineering.

Letters Denote

T. == tons of materials excavated per hour.

h. == height in feet, to which the excavated material is raised above
the bottom of the excavated channel.

H.=horse power required to excavate T. tons of material per hour.

1*



8 Civil Engineering.
k. == coefficient for the different kinds of materials, which have been
found by sctual performance.

Very hard clay mixed with gravel, . =01
Hard pure clay, . k == 0-07
Common clay or sand, . k =005
Soft clay or loose sand, . k== (004
Very soft and loose sand, . k == 003
h
H="T (_. ¥ - - - .
700 T

This is the formula for finding the horse power required to excavate
T. tons of material per hour, and raise it to feet.

Ezample 1.— A harbor of hard pure clay is to be excavated to 15 feet
of water, the material to be raised 11 feet above the water line, makiong
the height h=15+11=206 feet; it is desired to raise T=250 tons of
clay per hour. Required the horse power necessary for the excavation ?

. 26 -
H=-200( o5+ 007 ) == 267185 Horses.

Given the horse power, to find the quantity of materials that can be
excavated per hour.

. T00H . ' 9
Th+T00k 0T
Ezample 2.—A steam engine of 20 horses is to be used for a dredging
machine to excavate a dock of common clay to 10 feet, the material is
to be raised 9 feet above water line, making the height h=--10 + 9: =19
feet. Required how many tons of clay can be excavated and raised
per hour, ‘[ ==?
_ 700X20
. 15 £700% 0.05
To find the power necessary 1o loosen the material without raising it.
‘This will be found by the insertion of the height, h = o in the formula
1, and will appear simply—
H==Tk - - - - - 3

Ezample 3.—~What power is required to dig loose, T' =2300 tons of
soft clay per hour, He=?

H=300>0:04==12 Horses.

Ezample 4 —How many tons (T) of hard pure clay can be dug loose

per hour by an enginc of H == 18 horses, T ==?
T 18
=007

To find the resistance opposed to feeding the dredge by excavation.
[.et v = velocity of the buckets in feet per second, and

¥ = the force in pounds resisting the feed motion of the dredge, we
shall have the force—

== 259 tons.

T

=257 tons.

_550H _ 560 Tk

E - . - 4 b5
v v

F
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