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- and I hereby declare the following
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FERDINAND W. KROGH, OF SAN FRANCISCO, CALIFORNIA

‘SUCTION-DREDGING.

SPECIFICATION forming part of Letters Patent No, 617,899,
~ Application filed Janunary 28,1898, Serial No. 668,273, (No model.)

dated January 17,_1899. |

To all whom it may concern: -
Beitknown that I, FERDINAND W KRoGH,
a citizen of the United States, residing at San
Krancisco, county of San Franecisco, and State
of California, have invented certain new and
useful Improvements in Suction - Dredging;
to be a
full, clear, and exact deseri ption of the same,
reference Deing had ‘to the accompanying
drawing, forming a part of this specification.
My invention relates to what is called ¢ suc-
tion-dredging” machinery, whereby silt or
spoil is raised from the bottom of rivers,
channels, harbors, or any subaqueous source .
by means of pumps, and relates especially to-
means of loosening and disintegrating the
material to be raised or removed, also appli-
cable to the exploitation and procuration of
gold or other metals from subaqueoussources;
One of the principal objects of raising sub-
aqueous material by this means, aside from

- the deepening of channels, is the exploitation
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and recovery of gold or other valuable met-
als'which may be distributed therein. o

My improvements consist in providing a
flexible or jointed suction-pipe capable of an
angular sweep in any direction, havin g aver-
tical terminus jointed thereto and a cutting-
cyinder having cutting or disintegrating
means on its lower margin sleéved upon said

terminus, capable of motion up and down |

~ thereon, with means for reciprocating said
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cylinder up and down, and means for sus-
faining said suction-pipe and said cylinder,
and specific details appertaining to such ap-
paratus. L

The prineipal objects of my invention are,
first, to provide in a vertical direction and by
gravity the force required to disintegrate the
material, so as to avoid disturbing strains
laterally or horizontally on the pontoon or
barge on which the machinery is mounted;
second, to cut off or slice down the spoil in

- the plane of movement, so as to push it into
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the suction-pipe, thereby securing direet and
free entrance; third, to provide an entering-
orifice or intake of the smallest possible area
and a consequently high velocity of inflow
where the spoil enters the suction -pipe;
fourth, to provide spoil-gatherin g mechanism
that will operate as neavly as possible inde-

nendent of @u]m nontoon or barge on whieh |

| the machinery is supported, and thus avoid

adjustment of the pontoon or barge as an ele-

ment in the process of suction -dredging; sz

fifth, toprovide disintegrating apparatus that

-willnotinvelve running machinery, bearings,

or other perishable parts below the surface -

of the water and exposed to destructive wear
from sand or grit. | :
T'o these ends I provide machinery snd ap-
paratus as shown in the drawing, ‘which rep-
resents in side elevation the main elements
and parts of a suction-dredging plant or-ap-
paratus arranged and operating according to
my invention. | S
The machinery is-all mounted on a barge
or pontoon 1, that ean be of
the required stability. : |
2 18 the dredging-pump, of the centrifugal
style, driven by means of a belt 3 from an
engine or any other suitable motive power
at 4. o - |
o 18 the suction-pipe, pivoted at 0, 7, and 8
to.permit its movement in all planes and to
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swing throughout any reqguired arc, as the

nature of the work may demand,

J1s the discharge-pipe,that may lead toany
place of deposit for the spoil passin o through
the pump 2. - S

The suction-pipe 3'is sustained by means

‘of the derrick 10, swinging boom 11, and a

chain or rope 12, extending from the top of
the vertical section of the pipe over pulleys
al-15 and 14 to a drum-wineh 15, so the sue-
tion-pipe can be raised or lowered as the
depth of the water and position of the spoil
may demand, an extreme vertical position be-
ing indicated by dotted lines as 16.
Aroynd the bottom and sliding on the ver-

‘tical terminus of the suction-pipe 5 .is a re-

ciprogating cutting or disintegrating cylin-
der 17,suspended by a branched rope or ehain

18, that extends over pulleys at 13 14 and
| m'q;{}fnd a pulley or pulleys 19 and then tg a

difuin-winch 20.  The pulley or pulleys 19 are

| pleced in the bight of the chain or rops 18

a1l are mountsd on the ends of a vibrating
Deam 21, This beam 21 is pivoted at 22 and
is operated by a cam
rollers 24, The cam-shaft 25 is driven by a
belt 26 from an engine or other motive power

any torm haviyg-

23, that bears on the
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at 4 at some predetermined rate of speed to
suilt the weight of the cutting-cylinder 17 and
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the nature of the spoil 27 to be removed.
This cutting - eylinder 17 1s mads heavy
enough so that in descending or falling with
a churning action it will cut or disintegrate
ordinary silt or spoil 27, which as soon as

severed or disintegrated passes direclly and
without change of course into the end of the

- suction-pipe 5 and the pump 2.. The cutting
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end of the cylinder 17 is provided with re-
newable cutting impiements, which may be a
hardened-steel ring 28, with or without cross-

- knives or provided with a series of teeth, as
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upon is soft.

thenatureof the material to ne operafed upon
will demand or render most efficient, The
reciprocating er churning action of this cyl-
inder or cutter is provided for by means of
the vibrating beam 21 and pulleys 19 in the
bight of the rops or chain 18, a weight 29 be-

ing provided to cause a quick reaction of the |

beam 21 when relensed by the cam 23 and a
free drop of the cylinder 17, so that it will cut,

slice ofi, and disintegrate hard material.
-~ 'The cam 23 can be of any form to give an

abrupt release and free fall of the cylindar 17,
as shown in the drawing, or any easy recip-
rocating metion when the material to be acted
| In the case of hard material
and when the weight of the cutting-cylinder
171s notsuflicient te cause disintegration this
cylinder and the suction-pipe 5 can bhe con-

can be added to the downward strokes. p

The vertical hoist and progressive down-
ward motion or feed movement of the cut-
ting-eylinder 17 are accomplished by winding

and unwinding of the chain or rope 18'on the

~drum-winch 20, giving complete control, as
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may be seen f;;.;\the reciproeating or churning

motion remaining the same at all Hositions of
the cutting-eylinder 17.- |

The suction-pipe 5 is adjusted upward or
downward, as the depth of the water may re-
quire, by means of the rope or chain 12 and
the drum-winech 15. This adjustment is less
frequent-and of course continzent on the po-
sition and range of the cutting-cylinder 17.

The intake-orifice at 23 being not much
larger in area than the bore of the suetion-
pipe 5, the veloeity of flow into the pipe is
such as to colleet all the free material thab
comes within range of the intake, permitting
& larger amount of solid matter to be carried
up with the water than is possible when the
zcne of disintegration is larger than the pipe,
a31n the case of excavating apparatus revolv-
ing about the suction-pipe inlet.

The boom 11 and the suction-pipe nendent
therefrom can be swung {o the right and left
by any of the well-known meang, such as rones
and tackle or ‘a toothed sector adjusted by

nand or to move automatically in stages or

spaces as the spoil 27 is removed. I do not
illustrate these devices, as they are well un-
derstood and may be arranged in a variety of
forms to suit the eiremmstances of construsc-
tion and use. | | |

The advanee movement onto the spoil 27

1

‘nected together so the weight of the latter |
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is within a cerfain limit provided for by a
telescopic joint 31 in the suction-pipe 5, the
pulleys at 13 being moved out or in upon the
boom 11 accordingly, and when the range of
these adjustinents is reached the pontoon 1

i then moved forward for a new sefting or

area to beacted upon. Inthismannerit will
be seen that the pontoon 1 performs no func-
tion except as support for the machinery and
can be anchored by ordinary moorings and

. - . —y W v = - - t:}"--:" -
held without any disturping strain in a hori-

zontal plane, thus dispensing with the usual

devices for holding, advancing, or swinging
the pontoon while the dredging operation pro-
ceeds. |

The suction-pipe 5 ean be set below the sur-
face of the water to prevent air-leaks through
the movable jointe therein and may enter tiie
side or end of the pontoon 1 below the water-

line, the pump 2 being in that case set within
- oron the bottom of the pontoon.
- able joints may be flexible, consisting of sec-

These mov-

tions of india-rubver orleatherinstéad of the

 metallic sleeves.

1t will be underatood that the arrangement
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of the machinery of this kind can be and is

| moedified in various ways to suif its size and

capacity and for different kinds of subaque-
ous dredging. I do not, thevefore, limit my-
self to the precise design or arrangement
shown in my drawing; but
T elaim as my invention— |
1. In combination, a jointed or fiexible suc-
tion-pipe, capable of angular motion in both

~horizontal and vertical planes, a vertical ter-

minus jointed fto said pipe, a cutting-cylinder
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sleeved upon-said' terminng, and capable of

longitudinal motion thereon, cutting or dis-
integrating means on the lower margin of said
cylinder, and means for reciprocating said
cylinder up and down on said vertical ter-
minus, whereby the material is dislodged,
sunstantially as specified.

2. Incombinatinn, a suction-pump, a joint-

t ed or flexible suction-pipe, capable of angu-

lar motion in both horizontal and vertical
planes, means for suspending and swinging
said pipe at any requirved angle of lateral or
vertical sweep, a vertical terminus jointed to
sald pipe, a cuiting-eylinder sleeved upon
sald terminusand eapable of longitudinal mo-
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tiou thereon, cutting or disintegrating means

on the lower margin of said cylioder, and
means for reciprocating said cylinderup and
cown on said vertical terminus, substantially
as specified. ;o |

3. In combination, a suction-pump mount-
ed on # fleating Darge or pontoon, a double-
jotrted sucticn-pipe having a jointed termi-
nus, a catting-cyiinder sleeved upon said ter-
minug and capable of longitndinal motion
vhereon a cutting or disintegrating meanson

the iower margin cf said eylinder, and means

for reciprocating said eylinder on said térmi-
nus, substantially ag specified. '
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4. Incombination,asuction-pump,adouble:

: Jointed suetion-pipe capable of angular mo-
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tlon in any direction, means for suspending
and swinging said pipe to any required posi-
lon, & terminus jointed to said pipe, a cut-
ting-cylinder sleeved upon said terminus and
capable of longitudinal motion thereon, cut-
ting or disintegrating means on the lower

~ margin of said cylinder, and means for recip-
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rocating said cylinder on said terminus while

sustained. by*independent eans, substan-

tially as-specified. -
5. Imsuction-dredging

-and a jointed suction-pipe, a suspended re-

15"

ciprocating cutting-eylinder surrou ndingand
meving on the outer or lower end of the suc-
tion-pipe, a rops or chain fo suspend and ad-

machinery, a pu'lilp |

I

just the eutting—eyliﬁde'i*,' and reciprocating:

mechanism acting in the bight of the sus-
pending rope or chain by means of which tho

-cylinder is given a reciprocal movement in.

dependent of its vertical adjustment and in

respect to the suction-pipe on which it moves,

substantially as specified. D
These features I believe to be novel and

useful and ask that Letters Patent be granted
therefor, L - S

FERDINAND ‘W, KROGIL

Witnesses: - .
H. SANDERSON,
- K. Lockwoop NEVINS.
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