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To all whom it may concern: -
Be it known that I, LEvi HUSSEY, a citizen

of the United States, residing at New York

city, in the county of New York and State of
New York, haveinvented certain new and use-
ful Improvements in Steam Vacuum-Dredg-
ers; and I do deélare the followingtobe a f ul],
clear, and exact description of the invention.
Thisinvention has referencetoan improved

apparatus for dredging the bottom of rivers,

harbors, canals and cther water-courses and
elevating the material so as to discharge it

into scows or to the banks of the rivers;.the

dredging goperation beingaccomplished by the
vacuum produced in a pump-chamber by the

condensation of steam admitted into the same
and supplied thereto fromn a suitable low
~ pressure receiving tank; and in carrying out
my inveniion I employ a steam vacuum

dredger which is supported on a suitable float

or barge, that is rounded off at one end, at

which is arranged a pump-chamber which is
made of spherical shape and supported by
trunnions on upright standards that are ap-

‘plied to a turntable guided on rollers on the

deck of the barge. The pump-chamber is pro-

vided with a suction- -pipe the horizontal sec- |
tion of which is econnected by a flexible joint
Wlthaverucaldcwnwerdl) -extending section,
the lower end of which is provided with a flar-

ing mouth- piece having interior ribs, that

 takes up the sand or other material to be re-

35

moved from the bottom of the river or other
body of water. The horizontal section of the
suction-pipe is supported by suitable tackle
from the traveler of a swinging crane, which

latter follows the motion cf the suction-pipe
" in its up and down as well as in its horizontal

motion. The suction-pipe is provided with a
40 gate-valve thatis operated by a piston located.

~ in the cylinder supported on the pump-cham-

‘ber, said cylinder being preferably operated
by hydmullc action. At the lower part of the

- pump-chamberisarranged the discharge-pipe,

45

the inclined gate-v elve of which is operated

in the same manner as the suction-valve by a

piston arranged in a cylinder operated by hy-

draulic pressur e. The Cy lmdexsare supported

|

]

of Fln' 12,
'SGthOIl of the pump-chamber,and the. cylinder

Der.
clined chute at the lower part of which a re-

“ceiver is arranged from which the material
discharged fromthepump-chamberiselevated.

] by brackets on the walls ef the pump- cha,m- S
The discharge-pipe opens into an in- 50

by buckets and conveyed to aninclined sluice-

way from which the material is discharged

either into a scow or to the banks of the river
or canal. The upper part of the pump-cham-

ber is connected by a hose with g water-sup-

ply pipe having a spray nozzle by which the
water is sprayed into the pump-chamber 5o as
to produce a vacuum therein by the conden-
sation of the steam supplied to the same. The

steam is supplied to the pump-chamber from
areceiving tank by a valved and jointed pipe
-whichis connected with the hollow trunnion of
the pump-chamber; the receiving tank being
connected with the exhaust perts of the cyl-
‘inders of the steam-engine and pumps, and
also with the steam boiler so as to supply live -
steam if necessary. Inthe upper part of the

pump-chamber is also arranged an air-valve

which serves for the egress cf the air in the

pump-chamber when steanl 1s admitted into
the same, and for the ingress of the air when
the material is disecharged from the pump-
chamber. _

In the accompanying dra,wmﬂ's Fl’rure 1

i_represents a side-elevation of my improved
steam-vacuum dredger. -

Fig.1* is also a side-
elevation, drawn on a lerger scale and show-

ing the steam and water supply-pipes for the
pump-chamber, cylinders and suction-pipe.

Fig.2 is a plan of ‘the same. Fig. 2* isa plan

Fig. 3 is a vertical 10110‘11311(11]1&1

of the discharge-valve, drawn onalargerscale:
said figure being taken on line 3 3, Fig. 2ﬂ

‘Fig.41is a lcngltudmal section of the cyllnder

of the discharge-valve, said section being

taken at rlght-anwles to the section of the cyl- "
indershownin Fig. 3. Fig.5isa vertical trang-
verse section through the discharge-valve, on

55
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line 3, 5, Fig. 3. Fln' 6 1S a vertical central

section of the ﬂemble joint for ccnnectmg
‘the horizontal and vertical sections of the
suctlon plpe end Figs. 7 and 8 are respect—’
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ively a bottom view and a vertical longitudi- | lar groove d* at their outer circumference

nal section of the flaring mouth of the suc-
tion-pipe. - -

~Similar letters of reference indicate corre-
sponding parts. - -

" Referring to the drawings, A represents a
suitable barge or float which is preferably
rounded off at that end at which the pump-
chamber is arranged, so as to permit the
sweep of the suction-pipe of the pump-cham-
ber in a semi-cirele around the same.

On the deck of the barge or float A 1s ar-
ranged a pump-chamber B which is prefer-
ably made of spherical shape and of boiler-
iron or steel of the required strength; said
pump-chamber being supported by trunnions

b, b, on vertical standards B* which are at-

20

tached to a turntable Carranged on the deck
of the barge or float A. To the front part of
the spherical pump-chamber B is applied the
horizontal section d of an elbow-shaped sue-

tion-pipe D, the vertical section ¢’ of which

is ecomposed of a number of flanged sections
which are bolted together, the vertical sec-
tion d’ being connected by a flexible joint D’
with the horizontal section and provided at
thelowerend withanoutwardly-flaring mouth
D? having interior ribs d?, as shown clearly in

~ Figs. 7 and 8. The bend or elbow d° of the

30

40

45

50

60

6'5

suction-pipe D above the flexible joint D’ is

provided with a ring d’ and connected by |

suitable tackle ¢ with a traveler ¢’ thatis sup-
ported on horizontal ways #° of a swinging
crane E; the vertical beam E° of which is
braced by suitable guy-ropes ¢ that are an-
chored into the beams of the float or barge A.

"The crane E is provided with the usual |

tackle (as shown in Fig. 2*) forraising or low-
ering the suction-pipe D and adapting the
same to the bottom of the harbor, river, canal

or other water-course. |

The flexible joint D’ is shown in detall in

Fig. 6, and is constructed of a casing that is

made in two parts d?, d* which are bolted to-
gether so as to facilitate the separating of the
parts when the joint 1s required to be ad-
justed or repaired. 'The upper part of the
casing is flanged and bolted to the connecting
bend or elbow of the suction-pipe D. The
packing of the flexible joint D’ is made of
two ring-shaped sections d° of hard rubber,
metal or other suitable material, between
which are placed one or more metallic ring-

shaped washers d° by which the slack occa-

sioned by the gradual wear of the packing
rings may be taken up. The packing-rings
45 rest on a collar d” on the upper end of the

vertical section of the suction-pipe D; which |

end enters into the casing of the joint D/, and

which is made of cast steel or other suitable

material and provided with an exterior screw-
thread for a screw-collar d° The packing
rings d® are supported by the collar d' and
are tightly held in position in the casing by
the serew-collar d® at the upper end of the
vertical section d’ of the suction-pipe D. The

packing rings d° are provided with an annu- |

near the joint of the casing, to which groove

water under pressure is supplied by a suit- 7o

able hose-connection d'® which communicates
with an opening d° in the casing, said hose

leading to a pump P’, as shown in Iigs. 1*
| and 2* by which the pressure of the water in

the groove of the flexible  joint D’ 1s always
kept up and thereby the entry of grit or other
material between the contact-surfaces of the
joint and consequent wear of the same are
prevented. Any water passing through the
packing of the joint is carried along by the

material passing through the suction-pipe.
The flaring mouth-piece D* is flanged at the

top, so as to be bolted to the lowermost sec-
tion of the suction-pipe D. Itis made wider
at the bottom, so that the area covered by the
bottom is twice as large, more or less, as the

75

80

area of the cross-section of the suction-pipe

to which it is connected. The ribs d* at the
inside of the flaring mouth D* are tapered at

their lower ends and made parallel with the

axis of the mouth D? at the upper parts, the
distance between diametrically-opposite ribs
being equal to the diameter of the suction-
pipe and preventthe ingressof stones or other
obstruetions larger than the diameter of the
suction-pipe which would block or choke the
suction-pipe. -

- The horizontal section d of the suction-pipe
D is provided with an inclined valve-casing
F and a gate-valve F’ guided in the same,
which valve is connected by a piston-rod with
a piston that is guidedina cylinder E* which
is supported by a suitable bracket F° on the
upper part of the pump-chamber B. To a
discharge-opening in the bottom of the pump-
chamber B is attached the discbarge-pipe G,

| the lower end of which is provided with in-

clined parallel guide-ways g for a gate-valve
G’ that is connected by a piston-rod ¢” with
a piston ¢ arranged in a cylinder G* that is
supported by a bracket G*® on the lower part

of the pump-chamber B, as shown in Figs. 1.

and 8. The pistons of the suction and dis-
charge-valves F’ and G’ are operated by hy-
draulic pressure, the water required for this
purpose being supplied by the pump P’ which
is connected by pipes p’ and ¢ with the chests
of the oscillating valves of the cylinders, as

shown in Figs. 1* and 2*said valve-chests be-

ing again connected with the posts of the in-
let and outlet channels of the ecylinders B’
and G’. The oscillating valves of the ¢ylin-

ders are operated at the proper time by means

Qo
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of snitable hand-levers by an attendant who

is stationed on a suitable platform above the
pump-chamber, which for the sake of clear-
ness is omitted from the drawings. |
- The construction of the valve-operating cyl-
inders and their oscillating valves is shown in
Fig. 4 and is made In any approved manner.

The ways g of the discharge-pipe G are ex-

tended beyond the discharge-pipe so as to

support the discharge-valve G” when the same
is moved into open position. The discharge-

125
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- valve G’ is provided at ifs sides with up- | B’ leads to a point vertically above the cen-

10

20

wardly-extending guide-portions ¢® that are
flanged so as to rest on the inclined ways of
the discharge-valve, as shown in Figs. 3 and
9. By thismeans, the guide-ways are outside
of the mouth of the discharge-pipe so that no
material such as gravel, sand or mud can
pass on to the same and interfere with the
easy working of the valve.
the ways g of the discharge-valve G’ are con-
nected by a transverse lip ¢* into which the
lower end of the valve is accurately fitted.

A transverse tapering projection or tip ¢° at

the upper end of the valve engages a trans-
verse tapering projection gbat the upper ends
of the guide-ways, as shown in Fig. 3. The
valve G’ closes tightly to its seat when its
projection ¢° and its lower end engage re-
spectively the tapering projection ¢ and the
lip g%, which tight closing is still further in-
creased by applyiung rubberor other suitable

- packing material to the body of the valve."

25

30

35
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The discharge-pipe G opens into an in-

“clined chute H which leads to a suitable re-
ceiver H’ in the hold of the barge A. A con-

veyer H* composed of an endless chain 2z hav-
ing buckets 4" extends into the receiver and
takes up the material collected therein and

discharges it on to an inclined sluice-way H3

which conveys it to a scow anchored along-
side of the barge or float, or to either bank
of the river or canal, as desired, so as to fa-
cilitate the conveying and dumping of the

material dredged from the bottom of the river.

by the machine. The driving pulley of ‘the
endless bucket-chain 2 is operated by a belt

-and pulley transmission from the driving
shaft of the engine I, as shown in Figs.1 and |

2. The engine is supplied with steam from

the boiler K that is arranged on the barge..
At one side of the pump-chamber isarranged |
~on the barge a receiving tank or reservoir I

- which Is connected by pipes with the eylin-

ders of the engine and of the different pumps
as shown in dotted lines in Fig. 2% so as to
collect the exhaust steam from the same.

- From the main steam-pipe K’ which leads

- 50

from the boiler K to the cylinder of the en-
gine I, extends to the tank L a branch steam-
pipe [ in which a pressure-reducing valve I’
is arranged. Thetank L is made of sufficient

- capacity to permit the cylinders of the engine

and pumps to exhaust into it for some time
before the pressure exceeds five poundsin the
same.
a relief-valve [* arranged at the top of the

‘tank permits the surplus-steam to escape.

- This relief-valve can be adjusted so as to

bo

work .at any desired pressure which it may
be deemed advisable to carry in the tank L.

- When theengine K or the pumps P, P/, are
not running and if it be still desired to op-

- erate the pump-chamber B, live steam may be

admitted directly from the boiler through the
branch-pipe { to the tank L, the pressure-re-

Thelowerends of

When the pressure reaches this point

ter of the pump-chamber, where it is con-
nected by a swivel-joint B* with a valved hori-

70

zontal portion B? which leads to one of the -
-trunnions of the pump-chamber B to which it

1S also connected by a swivel-joint B5 asshown

in Figs. 1, 2 and 2% so as to supply the steam
from the tank L to the pump-chamber B with-
out interfering with the horizontal and verti-
cal motion of the same.
steam from the cylinders of the engine and
pumps is not sufficient to supply the pump-
chamber, the deficiency can be made up by

the admission of live steam in the same man-
-ner as before deseribed. S

~The pump-chamber B is, in addition to the
steam supply-pipe, provided at its top-part
with an air-valve 0™ which is opened when
steam is admitted into the pump-chambar, so

75

When the exhaust-

8o

85

as to permit the air to escape from the same

when it is desired to destroy the vacuum in
| the pump-chamber. At thetop of the pump-

chamber B is also arranged a valved supply

This pipe is connected by a hose b® with the

| 98
‘pipe 0*for the injection of the water by which-

thevacuumin the pump-chamberisproduced.

pump P and provided at the inside of the

pump-chamber with a perforated disk or rose
b* which sprays the water as it is admitted so

95

as to produce the vacuum in the pump-cham-

ber by rapidly condensing the steam. - |

While the pump P supplies the water to
the injection-pipe 4? the pump P’ supplies the.
water for the operation of the gate-valves of

‘the suction and discharge-pipes and for the
joint._of the

hydraulic packing of the flexible

suction pipe as before described.
T'he operation of the dredging apparatus is

‘as follows:—The suction-pipe is first adjusted

to the proper length-required, by adding or

ICO

105

removing one or more of its sections; and is
then lowered to the bed of the river or other

water-course, the valves of the suction and.
discharge- pipes being in eclosed position.

110

Steam is next admitted from the receiving

tank to the pump-chamber by opening the

valve of the steam supply-pipe. Simultane-

ously, the air valve is opened for.a short time

s0 as to-allow the air to escape from the valve-
chamber, from which it is blown out by the
steam.

in the pump-chamber and forms a vacuum

115

The air-valve is then closed and cold
‘water admitted through the water injection-
pipe. The water quickly condensesthe steam:

[20

therein. The suction-valveisnextopened by
turning the lever of the oscillating valve of

its operating cylinder. As soon as the sue-
tion-valve is opened, the pressure of the at-

125

mosphere and the pressure of the water canse

a rash of material around the mouth-piece of:-

‘the suction-pipe; so. that, by the suction of
pump-chamber, the same:

the vacuum in the
is quickly filled by the loose material at the

through the suction pipe. The weight of the

ducing valve reducing the pressure of the live | suction-pipe and of the flaring mouth-piece
steam. From the tank.IJ'a_steam-su'pply pipe ! will keep the -.la.tter.- down .in position on.the.

130

‘river bottom, which material is drawn up
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bottom of the river and produce, by the extra
weight of the material and water sucked into
the pump-chamber, the gradual lowering of
the mouth-piece into the loose material at the
bottom of the river. During the descending
motion, or downstroke, so to say, of the sue-
tion-pipe, the pump-chamber turns on its
trunnions; and, as the tackle of the crane is
slackened when the pump is about to take
its load, the mouth-piece of the suction-pipse
is embedded in the loose material so as fo
permit only the passage of a small quantity
of water sufficient for properly lubricating
the material sacked in. The quantity of
water and the quantity of material taken

up can be regulated by the downward mo- |

tion or drop which the suction-pipe 1s per-
mitted to take while in the act of taking up

its load. When the pump-chamber is filled,

the suetion-valve is closed and, if necessary,

the suction-pipe is raised by the tackle on the

crane in order to bring the discharge-outlet
vertically over the upper end of the inclined
chute. The discharge-valve is then opened,
by operating the valve lever of its cylinder,
so that the material in the vacuum-chamber
is permitted to drop into the inclined chute

by gravity. If necessary,the air-valve of the

pump-chamber is opened, so as to permit the
air to rush in and assist in the quick dis-
charge of the contents of the pump-chamber.
The loose material runs down along the chute
and is immediately taken up by the buckets
of the endless conveying chain and dropped
into the sluice-way and conveyed by thesame
to ascow or barge. Wateris discharged from

one of the pumps into the sluice-way so that

the material is quickly carried off. When
the machine is used for dredging a river or

canal, the inclined sluice-way carries the ma- |

terial from the point from which 1t 1s taken

directly to the banks, thussaving a great deal

~ of time and expense in handling.

5C

6>

When thedredge is used for dredging gold-

bearing gravel or sand, the sluice-way 1s pro-

vided with riffles or gratings so as to produce

undercurrents for collecting the gold-dust
while the water and material may be passed
on to amalgamators or to barges or returned
to the water again. | | |
"While the material is being discharged
from the pump-chamber, the cylinders of the
engine and pumps are exhausting into the
receiving tank so as to gradually compress
the exhaust-steam from atmospheric pressure
up to five pounds or higher, as required. The
receiving tank is of such capacity that it re-
quires about two minutes to make a compres-
sion of five pounds per square inch. The re-
lief-valve on the tank allows the surplus

‘steam to pass off into the atmosphere, when

the pressure rises above the required press-
ure. In this manner the receiving tank con-

tainsalways a body of steam under low press- |

ure, so that the pump-chambercan be quickly
filled from the tank whenever steam is wanted

~ to displace the air in the cylinder.

\
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As the pump-chamber is arranged at the
rounded end of the barge and supported by
trannions and standards arranged on a turn-
table, the pump-chamber can readily be
turned in a horizontal as well as a vertical
plane, so that it can be moved around the end
of the barge and suck in a large quantity of
material without changing the position of the

‘barge. |

When the depth of the water increases or
decreases, sections of pipe ean be readily put
in or taken out of the suction pipe, which is,

by the flexible joint, always kept in perpen-
‘dicular position whenever it is raised or low-

ered. - . |

By utilizing the exhaust-steam from the en-
gine and pumps for the formation of the vac-
uum in the pump-chamber, a considerable
saving is obtained, as the steam is made to

do double work, namely, first by elevating the

material and water by means of the buckets

and the pumps, and, seecondly by sucking in

the material into the pump-chamber by the
vacuum formed therein. The dredging ma-
chine can thereby be operated with consider-
ably less expense than the dredging machines
heretofore in use, while the work accom-
plished by the same is very reliable and ef-
fective so that the dredger is adapted with
agreat advantage for many different applica-
tions in hydraulic engineering. |

Having thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent— “' ' '

1. The combination, of a pump-chamber
mounted to turn in vertical and horizontal
planes, a suction pipe connected with the
pump-chamber and formed of a horizontal
section, a vertical section and a flexible joint
for said sections, a discharge-pipe at the bot-
tom of the pump-chamber and valves in said
suction and discharge-pipes, substantially as
set forth. |

2. The combination, of a pump-chamber

mounted to turn in horizontal and vertical

planes, of a flexibly-jointed suction-pipe con-
nected with said pump-chamber, a discharge-
pipe at the bottom of the same, valves for the

suction and discharge-pipes, and a swinging

crane for supporting the suction pipe, sub-
stantially as set forth.

~ 3. The combination of a pump -chamber
mounted to swing in vertical and horizontal
planes, a flexibly-jointed suction-pipe . con-
nected with said pump-chamber, a discharge-
pipe at the bottom of the same, valves in said

70

75

80
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95

IOC

105

110

115

120

suction and discharge-pipes, aninclined chute

below the discharge-pipe, a receiver at the
lower end of the chute, a bucketor other con-

veyer for elevating the discharged material,

and an inclined sluice-way connected with
the upper end of the conveyer, substantially
as set forth., |

4., A vertically and horizontally-swinging

125

130

pump-chamber, provided with a suction-pipe

and a discharge-pipe having gate-valves, and
with means foroperating the gate-valves, said
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operatlncr means being supporfed on said
pump-chamber, substantlally as set forth.,
5. A vertically and horizontally-swinging

pump-chamber, provided with a suction-pipe

and a discharge-pipe, gate-valves for said
pipes, means for operating said gate-valves,

~and a steam-supply- valve, an air- dlscharﬂ‘e

£O

L5

.20

valve, and a water injection-pipe for smd
ehamber substantially as set forth.

0. The combination, of a pump -chamber
mounted to turn in vertical and horizontal
planes, with a suction pipe connected with
said pump-chamber and formed of a horizon-
tal section, a vertical section and a flexible
joint for said sections, the lower end of the

‘suction - pipe being provided with an out-
wardly flaring mouth -plece, Substantlally as

set forth.
7. The combination, of a pump - chamber

mounted to turn in a Veltlca,l and horizontal

plane, a suction-pipe connecting with said
pump-chamber, a discharge-pipe “at the bot-

tom of the same, gate- Va,lves guided in ways

of the suction and dlseha,rge-plpes cylinders

for operating said valves, brackets for sup- |-

porting said cyhnders on the pump-chamber,

and valves on the ceylinders for admitting
the medium by which the gate-valves are op-
erated, substantially as set forth.

8. The combination, of a pump - chamber

30

having an air-valve, sald pump-chamber be-
ing mounted to swing in vertical and horizon-

tal planes, a receiving tank for the steam, a
valved and jointed steam supply-pipe con-
necting said tank with the pump-chamber, a"
valved water supply-pipe for said pump-

chamber, suction and discharge pipes con-

nected with the pump - ehamber, and gate-

valvesin said pipes, substantially as set forth.
9. The combination of a pump -chamber,’
with a suection pipe formed of a horizontal

section, a vertical section and a flexible joint
connectmn' sald sections, and a water supply

pipe connectmfr said ;jomt with one of the
punips, So as to supply a hydraulie packing

to the same, substantially as set forth.
In testlmony whereof I affix my signaturein

presenee of two witnesses.
| LEVI HUSSEY_. -

Wltnesses
- PAUL GOEPEL
- A. M. BAKER.
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