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UNITED STATES

JOSEPH EDWARDS, OF

PaTENT OFFICE,

BROOKLYN, NEW YORK.

'DREDGING-MACHINE.

SPEGII‘ICATION forming part of Letters Pa.teni. No. 399,251, da,ted March 12, 1888,

Apphcatmn filed December 21, 1888, Serial No. 294,339,

To all whom it Mmay conCcern:

Be it known that I, JOSEPH KEDWARDS, a
citizen of the United States, residing in the
city of Brooklyn, in the county of hmns and
State of New Y mh, have invented new and
useful Improvements in Dredging-Machines,
of which the following 18 E:]_)eblf](,chtlf)ll

My invention ielate% to improvements 1n
that class of dredging-machines which are
operated by rofary pumps and mounted on
steam-propelled boats, and especially to such
machines as are emplm ad on sea-going steams-
ships for dredging in rough and {10{11} waters.
In this class {)t du,dﬂlnﬂ and dredging ma-

chinery great dﬂﬁcultleb are encounter ed es-
' nections a perfectly atrv-tight joint; Fig. 11, a
- partial longitudinal seetion of the hor zontal
| pmuoun[ 1lm suction-pipe on the e 2

ous parts of the necessary machinery, espe- |

pecially in deep and rough waters, (whi_ch
cause rolling and pitching of the v GHSH) for
instance, in controlling and protecting vari-

cially the suection - pipes through which the
dredged materials are drawn bv the pumnps,
and the dracs at the lower ends of the said
pipes, which catch hold of and receive thesaid
materials, and the union between the said

suetion-pipes and ship, all of which said and |

other diffieulties I obviate and overcome by
the mechanism illustrated in the accompa-
nying drawings, consisting of five sheets, In
which-— |

half of a dredging-steamer containing within
it the necessary cmw}mﬂ-bms engines, botlers,

and puamps, and showing on the outside one
of the suction-pipes and its drag and 1ts rela-

tion to the ship, through the side of whieh 1t
passes to connect with its pomp, and the
means of suspending, holding, lowering, hoist-
ing, and U‘Hmm 156 eoutlolhnﬂ the S.:ud pipe
*md drag:; Fig. 2, atransverse Ve1tleal section
of the %hl]) on the line & @ of Iig. 1, showing

one of the suetion-pipes and ifs dmg and the
entrance of the said pipe into the ship,and | pipe is shown by the plain lines in the work-

on the vessel to which the = ing position and by the dotted lines’in its po-

one of the om“put“
said pipe is in part suspended; Fig. 5, a lon-

oitudinal view of the flexible 1)0111011 of one
of the suction-pipes, shown partly in seetion,
and representing protection-chains to longi-
tudinally take the tensile strain off of thls

flexible portion of the said pipe; Iig. 4, a

)

transverse section on the line y ¥y of bw. 53
Fig. 5
of Fig. 3;
line ’y

) 8 transverse section on the line ¢ o7

q” of Tig. 3; Fig. 7, a longitudinal |

2! of Tig.

- hoth sides, each having 1ts own pump,
- whatever is provided on oune side of the ves-
- sel that relates to
Figure 1 represents a side view of the stern . provided on the o
. several parts I wi

- singular namber.

“and ab rieght angles to itself.

Fig. 6. a hﬂlﬂ*ltudlﬁﬂlbe{,tl(}ll on the

(Ko model.)

| x'eruml section of one of the drags on the line
| o' > of Fig. §, showing the means of admit-

ting a lmuel pl‘GDOrtmn of water, when re-
qmled 111‘[0 the suction-pipe; Fig. 3, a trans-
verse horizontal view of the 1{'::1'5*(1 ” end of the

| drag, looking downw ard; Fig. 9 a tmnwerse

view of a b:ﬂl-dl’ld socket 30111( on the line &’

7, which forms a flexible connec-
tion between the suction-pipe and drag; Fig.
10, a detail plan view of a portion of the suc-

‘ tion-pipe and its conneetion with the pump

and the side of the ship, showing the means
of providing a rotarymotion to this portion of
the suction-pipe in the pump and in the side
of the ship and yet have in both of said con-

= O j

Iie 10, showing same parts as ]1%1.-{10%(31?11}6{]
figure: o ig. 12, a cross-section on the line 2 27
of ]*;f* 10; ig. 13, an enlarged sectional view

of the ]}flahed joint between the suetion-pipe..

and the pump.
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Similarletters refer tosimijar parts through-

out the several views.
The ship is provided with a suction-pipe on
30 that

the work of dredging is also
ther; but in deseribing the
ill, for convenience, use the

Re[eumn to Kig. 1, A A is the stern part of
& Steanier,

.} the

in the form of an elbow and passes through
the side of the ship perpendiculariy thereto
This suetion-

jecting guard-rail of the ship.

HIHOII when the ship is going to and from the
dumping-grounds.

(O is the drag, attached to the lower end of
the suction-pipe by means ot a bhall-and-socket
joint, C/, whieh said joint and drag will here-
inafter be further expiamed. |

D D is the bed of the bay or river, upon

which the drag rests and 1s at work about
thirty-six feet belmv the surface of the water
Toward the upper end of the suction-

W W"

AT A is a pro-

in .fmd on which is mounted the
dredeing {Lppamma including bing in whmh
|ve dgposn the dredged m‘ltmmh 1
' suction-pipe, which at 1ts upper end is bent
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pipe B B is a flexible section, I3/
twelve feet long, the construction and pur-
poses of which will hereinafter be described.

E and E’ are frames built up from the deck
of the vessel, transversely across which rest
the outputs eand ée’, to w]'lieh are attached the
sheave-Dblocks « « and «” ', having rove
therein the wire rope b and b , by means of

“which the suction-pipe I3 DI 1s hoisted and

lowered and properly adjusted to 1ts work.
It will bhe observed that these sheave-blocks
a o and a’ «’ are not attached directly to the
suction-pipe, but that between them and the
said pipe there is an intervening system of
chains, 2 2 and 3 and 4 4 and 5, which are 80
arranged as in the one case to accommodate
themselves to the support and protection of
the flexible portion B’ B’ of the suction-pipe,
and in the other case to control the action of

the drag C and accommodate themselves to

the motion thereof in the ball-and-socket
joint C’. The chain 2 2, which attaches to
the lower portion of the suetmn—plpe is fast-
ecned at one end to the clamp-band ¢/, which
is fastened around the suction-pipe &t a4 COn-

siderable distance from its end and passesup

over a sheave in the traveling sheave-block ¢,
and thence down to the side. centers, ¢’/, of
the ball-and-socket joint C', this end of the
chain being bifurcated to stride the gaid joint
and attach to both sides of the same, as seen
in Kig. 2. Itwill beseenthatwhenthesuction-
aised by the wire rope this adjustable
suspending-chain 2 2 will accommodate 1tself
to the traveling sheave-block ¢ in such a
manner that an equal strain thercof will be
applied to both ends of its attachment to the
stetion-pipe irrespective of the angle it (the
said pipe) takes with the horizontal plane.
The chain 3, as best seen in Fig. 2,18 double,

.ﬂal'ld at 1[8 upper Gl-ld connects with tlle a,d_.
justable chain 2

2 at the point of 1ts bifurca-
tion. The lower end of this chain (or chains)
connects to the top of the outer end of the
drag, as best shown at ¢* ¢' in Ifig. 2. It will
be seen that by means of the ball- and-socket
joint C/ and the suspending-chain 3 the outer
end of the drag C can rise and fall to more
or less adjust itself to its worlk, while the suc-
tion-pipe itself remains in a fixed position.
By means of the ball-and-socket joint and

the above-described means of suspending the

55
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outer end of the drag I attain two other ad-
justable movements of the said drag besides
the vertical adjustment, one a rotary and the
other a lateral movement of its outer end,
which allows it (the said drag) to accommo-
date itself in three different directions, irre-
spective of the fixed position of the suction-
pipe, by which said three independent mo-
tions of the drag its mouth 18 not only always
kept close to and adjusted to the materials to
be dredged, but by these said independent
'mwements the drag is kept constantly and

'~ closely fitted to its work irrespective of ordi-

nary rolling of the ship or any very exact

- pitch or posmon of Lhe suetion-pipe.

B/, about

399,251

The chains 4 4 and 5 are arranged in a pe-
culiar manner for the purpose of safely hold-
ing and protecting the flexible or rubber por-
tion B’ B’ of the suction-pipe B B. (Best seen
in Iig. 1.) The upper end of the adjustable
chain4 4 is attached to the suetion-pipe above
and next to the flexible part of the same by
means of a clamp-band, ¢, and the lower end

by a similar band, ¢° below and next fo the
lower end of the flexible portion of the sue- -

tion-pipe. This adjustable chain in its course
passes over a sheave in the traveling sheave-
block ¢?, so that whatever strain is pu‘r upon
this chain it-is equally apphed to both ends
of the same. The chain 5 18 attached at one
end to le sheave-block ¢, and at the other
end to a band (the subject of Fig. 5) clamped

around the fiexible portion of the suetion-.

pipe at an equal distance from either end
thereof. T'his chain 5 is of such length rela-
tive to the length of the chain 4 4 as to give
the flexible rubber pipe a gentle bendl.
this relative length and arrangement of these

two chains (4 4 and 5) the rubber portion, B’
B’, of the suetion-pipe retains the same gen-

tle bend or curve irrespective of the annle

formed by the latter with the horizontal plan(} |
desm tbed for se-

Besides the chains above
curing the Snotlon pipe B
others, 6 6 and 7
ing? or ‘“drawing’

, there are two
, which I W111 term ““stay-
’chains. 'T'he chain 6 6 1s

70.
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attached at the lower end to the 'Cla.n']]_)-bmld.‘_‘

¢/ and at the other end to a set of sheave-

b].OG]xS and wire rope I, which in turn are at-

tached to the numd-rml A’ A’ of the ship.
The other (*'h.a,mJ

7 7,18 fastened at the lower

100 .

end to the side centersof the soclket of the bhall-

and-socket joint C’ (this end of this chain be-
ing bifurcated) and the upper end to the said

10§

cuard-rail with intervening sheave-blocksand

wire rope It'.

T'his latter chain 7 7 lies nearly

in a line with the suetion-pipe and the other,

6 0, somewhat in the same direction, the pur-

pose of these two chains being to hold the

suction-pipe in the longitudinal dirvection with

ITO

itself 1o relieve the longitudinal strain there- .

on, as also to relieve the st
ﬂlld its union with the ship.

To further support the elbow of the sue-
tion-pipe and so relieve the lateral strain
thereof on its bearing in the side of the ship
and its attachment to its pump, and thereby
to cause the same to more easily rotate, I pro-
vide a lug, I, Tigs. 10 and 11, on the 1*01&131110
center of the said elbow, and vertically over
it a goose-neck, I’, secured to the said bear-
ings, one of which 1s shown transversely by
Fig. 12, DBetween the said lug and the outer
end of the said goose-neck is provided a turn-

buckle, ¢, to vertically adjust the support of -

rain on 1its elbow

115

120
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the former by the latter, and to hold thesaid

elbow from horizontal back-strain 1 provide
To

a holding-chain, 7%, in front of the elbow.
assist in supporting the said goose-neck, I pro-

130

vide a turn-buckle, 2°, to connect with a cham

which attaches to the s]up
In Fig. 1, d &md d’-are

Stlff splral Sprmgs' "
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above the outputs e and ¢’

are placed under the heads of the rods that |
' be opened only when some part of the pas-

connect the hoisting and lowering sheave-
blocks a « and «” «’, for the purpose of pre-
venting the hahlhty of breaking the wire
ropes b L and b’ b’ when hoisting the suction-
pipe B B to its horizontal pomtmn (Shown
byv the dotted lines of the same.)

Fig. 3 illustrates the structure and longi-
tudinal support of the flexible rubber portmn
of the suction-pipe, which consists of a very
heavy transversely-corrugated rubber pipe
about twelve feet long and of the same diame-

ter as the 1ron portions of the suction-pipe, to !

which it 1s securely attached by means of sulb-
able (‘hll]iplll“-bﬂ]ldb G G, both ends being
secured in a like manner. To relieve this 1*111)—
ber portion of the suction-pipe from longitudi-
nal strain, I employ two heavy supporting-
chains, I H, extending close to and parallel
with two opposite sides of the rubber pipe,

fastened at either end to the corresponding

ends of the iron portions of the suction-pipe.
These two supporting-chains H H are attached
to lugs iv h, provided on theflange i’ /i/ of the
connecting ends of the said pipe. The said
chains are both provided with a turn-buckle,

" H7, to adjust their length tothat of the rub-

ber pipe and make an unyielding longitudi-

nal connection between the ends of the said |
| del‘:”:‘é.

iron pipe to protect the said rubber pipe from
tensile strain. Around thelongitudinal center
of thisrubber pipeis prowded a heavy clamp-
harnd furnished with two ears orv lugs, 7 7,

through which pass the supporting- chains IT

These springs | drag from choking;

|
1

§

H, to lmep them and the rubber pipe in the .

same line and afford lateral support to the
latter. This band 1s not clamped directly
to the rubber pipe, but upon a broader iron
ving, ;7 4/, underneath which is pldeed Suit-
able thick yielding felt covering, 7’ ;” to pro-
tect the rabber from the iron band 47 9" and to
fill up the corrngations of the latter. (Best
seen in Fig. )

To further deseribe the details of the drag
C, as illuxtrated by Figs., 7,8, and 9,115 lower

end is broadened out, as shown by Iﬂn S, and |

bent downward and forward,
its mouth L in front.

1.7 is ashield to prevent the bend or hook
of the drag from fastening onto any unyield-
ing object when it 1s at work.

M is o easting to be bolted to the shield 1./,
to partially close or diminish the mouth L
when the hardness or other quality of the
materials dredged may require.

v is a door covering an opening, o, for ad-
mitting wafer to mix with the amul and mud
to make them mobile, and so prevent the
drag or any part of the suction-pipe from
choking. FThis door 15 always more or less
open and steadily held between the spring /
and set-nut bolt b, and adjusted by the latter
to let in more or less water, as may be required
hy the quality of the work to be performed.

SO AR 1n bring

In dredging soft mud this door sometimes
will not admit sufficient waterto prevent the .

the said box are shown in Kig, 12,

‘iaehmn the suction-pipe I3 to the pump.

additional door, K’, on the top of the drag, to

sage from themouth of thedrag tothe pump be-
comes choked, and as soon as the obstruction 1s
removed it 1s again allowed to close; hence

I term this the “relief-door,” which is opened

at will by a cord being attached to its lever-
handle £°. Of these relief-doors I provide
one or two—two being shown in Fig. §.

The ball-and-socket joint C/, which connects

the drag to the suction-pipe, acts to a suffi-

cient extent in all directions by means of the
circular socket 21, IFig. 9, and the pin or post
n working or projecting therein.

N 1s an extension of the post n, provided
with a nut and washer to receive, when re-
quired by the materials dredged, either a
wheel or sled, thiere being, of course, a corre-
sponding post on the ol}posﬂ:e side to prevent
the dmﬂ from taking too rank a h{}ld on 1ts
WOIrkl,

Referring to Fig. 10,0 O is the bottom por-
tion of the box in theside of the ship, in which
works the suction-pipe, and the caps O’ O’ of
The pe-
culiarity of this box O O is tlmt 1t provides
two separate bearings, P and P, located some
distance apart, and in recesses p p and p p,
formed on the suction-pipe hy

cramping of the pipe in the said box when
laterally strained by the rolling of the ship,
and yvet to afford a stiff snpportof the pipein
the side of the ship; also, to furnish two sets
of said shoulders on the pipe as an extra longi-
tudinal support or hold on the said pipe.
Another peculiarity of this boxis that the cap
1s made in two separate parts, to further pre-
vent the cramping of the pipe in said hox and
to make it possible fo repair or renew the said
caps without stopping work by removing but
one of the same at a time.

Higs. 11 and 15 illastrate my method of at-
})
is a section of pipe, which at one end has a
fange and opening that correspond with the
satne on the pump 1, and which at the other

hence 1 provide another

alsed shoul-
The object of these two narrow bear-
ings mstead of one broad bearing is to avoid -

75
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end 18 enlarged and within has two shoul-

ders, " and 7/, and surrounds the inner end

of the suction-pipe, the extreme end of which

enters the smaller diameter of the section R,
formed by the shoulder /. Between the
laveer diameter of the said section R and the
said suetion- -pipe B isprovided the gland S, be-
‘Lwoml the pump end of which and the shoul-
der " 1s the packing-space, which ig filled
with soft stuffing matevial, » i, and which is

compacted around the said suction-pipe, be-

tween the end of the said gland and the shoul-

der +/, by means of the bolts and nuts 7%

(Best seen in Fig. 15.) By this means I pro-
vide a long union Detween the suction-pipe
and pump t@ further stiffen and more firmly
hoid the horizontal portion of the said suc-
tion-pipe against the straining aetion pro-

I30
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duced by the rolling of the ship in deep and
rough water.

It is evident TI]ELTQ th e suction-pipes, one on

each side of the ship, which are over fifty fcet

long, descending from the ship atan angle of

some forty-five degrees with the horizon and

large and heavy, besides being filled (when

at work) with dirt and water, are necessarily

subject to being wrenched off and broken in
various wayvs by the rolling and pitching of
the vessel, which often oceurs in what is

termed “outside work,” or 1n unprotected lo-

calities. The object of my improvements is

1o so0 attach these suction-pipes and provide
such means of hoisting
same and adjusting them to their work and

and lowering the

to have such complete control over them as to
not only keep them steadily at work, but, as
far as possible, to protect them from damage

liable to oceur from the unsteady movements
of the ship and other causes of injury thereto.
I am aware that suction-pipes attached to

the sides and sterns of vessels for dredging
purposes, and having at the lower end of said

pipes somewhat adjustable drags, and in said
pipes a flexible section made of rubber, and
the said pipes with their drags

, subject to be
lowered and hoisted by means of sheave-blocks
and ropes, have been employed. Therefore |
do not of course claim, broadly, the use of
such suction-pipes and drags or their attach-

ment to ships or the hoisting and lowering of

the same by ordinary means, or the use of a
flexible rubber section in such pipes; but

What I do claim as new and useful, and
desire to secure by Letters Patent, 18—

1. In apump dredging-machine mounted on
shipboard, the (301111311'1&‘51011 of the flexible
section B’ B’ of the suection- pipe B B, the
supporting-chains IT H, the iron portlons of

the suction-pipe B B, the clamp-band J, hav-.

ing the perforated ears j 7, and au&pendmm
cham 5, whereby the said chains H H and rub-
ber ¢ ectmn are kept in line with each other
and from unduly sagging in the middle, as
and for the purposes described.

2. In a pump dredging-machine mounted.on
shipboard, the 00‘11&)111&11:1011 of the rubber sec-
tion B’ B’ of the suction-pipe B B, the sus-
pending-chain 5, %uspendu o-chain 4 4, trav-
eling block d:ﬂd Sh eave ¢, and hoisting blOGkb
and ropes a’ a’ ', whereby the said rubber
section of the %11(3131011 -pipe 1S Lept nearly in a
straight line and prevented from deviating

-from a gentle carve irrespective of whatever

angle the said suction-pipe takes with the
honzontﬂtl plane, substantially as and for the
purposes set forth.

3. In.a pump dredging-machine mounted
on shipboard, the combination of the sus-

pending-chain 22, traveling-block and sheave
¢, drag-holding chain 5, auctmn -pipe B B, drag
'C and ]1015t111n* blocksand ropesacab whereby
the strain ot the smpendmﬂ—-elmm 2 218
equally applied to two distant points of the
said suction-pipe and the draﬂ is held from |

sald water-cdoor

399,251

falling below the line of the said pipe when

lifted from its work, whatever be the angle

formed by the suction-pipe with the hori- :

zontal plane, as and for the purposes set forth.

4, In a pump dredging-machine mounted

9

on shipboard, the combination of the suction-

pipe B B, drag ¢, and the universal ball-and-

cocket joint C’/, having the circular socket in

and stem 7, whereby the said drag can adjust
its mouth to its work in all directions, vertical,
lateral, and rotary, substantially in. the man-
ner and for the purpose described.

5. In a pump dredging-suction-pipe, drag
(!, the set-nut and bolt %, and spring [, in com-
bination with the water-door K, whereby the
can  be set and held at any
open position thatmay be required to admit as
much or little water as may be, according to
the nature of the materials dredged, neces-
sary to cause a free flow of the same thmuﬂh
the s
the purposes set forth.

6. In'a pump dredging- machine mounted

on shipboard, the Suctlon_-plpe box, Fig. 12,

having two separate bearings, P P, in a single
base, O O, and double separate caps O’ O,
said separate bearings and caps working in
corresponding sunken seats around the suc-

‘tion-pipe B B, formed by raised shoulders p
| ' p pon the said pipe, whereby a long stiff

rotating bearing is provided for holding the
said pipe without liability of being cramped

can be 1"epa11*ed without detention by remov-
ing butone of the sameat a time, and whereby
the said pipe has a double lateral support in
thelongitudinal direction bymeansof adouble
set of shoulders on the said pipe striding the
double bearings and double caps,in the man-
ne.r and for the purposes set forth.

In a pump dredging-machine mounted

011 Shlpbomd the eombma,tlon of the sup-
porting elbow-lug I, having its center on the
central houzontal line of the suction-pipe B,

the goose-neck arm I’, caps O’ O/, and connect

ing holdmﬂ chain 2, whereby the weight and
Stmin o1 the sald stwtiompipe are greatly SuP-
ported and corresponding vertical relief af-
orded tothe bearing of the said pipe in the side

ald. drag and 1ts suction- plpe as and for |
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by rolling of the ship, and whereby the caps

IOG
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115

of the ship, inthe manner and for the purpose

described.

8. In a pump dredging-machine mounted -

on shipboard, the combination of the sup-

porting elbow-lug 1, having i1ts center on the

central horizontal line of the suction-pipe b,
the goose-neck arm I’, caps O’ O/, eonneetmﬂ

holding-cha,in 1, vertical arm Supportl.llﬂ chain.

7?, and horizontal elbow-supporting chain 7%,
whereby the elbow of the said suction-pipeis
supported in a lateral forward and vertical
upward direction, substantially in the man-
ner and for the purposes described.
JOSEPIHI EDWARDS.
Witnesses:
FRANK R. JOHNSON,
HUNTINGTON PAGE.
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