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To all whom Tt Moy concermn:

Be it known that I, ASAHEL J. SEVERANCE,

a, citizen of the United States of America, re-
siding at Denver, in the county of Arapahoe
and State of Colorado, have invented certain
new and useful Improvements in Dredges;
and I do declare the following to be a full,

¢lear, and exact description of the 1nven-
tion, such as will enable others skilled in the

art to which it appertains to make and use

the same, reference being had to the accom-

panying drawings, and to the letters and fig-

ures of reference marked thereon, which form

20

a part of this specification.

"My invention relates to improvements in
dredges; and the objects of myinvention are,
first, to provide a vacuum suction lifting-
dredge especially adapted to take up the gold

and gold-carrying gravel and sand lying on

the bed-rock of rivers; second, to provide
a dredge that can be operated in rapid-flow-

ing rivers and that will take up and retain, by

means of a vacuum suction-lift, all the loose
rocks, gravel, sand, and gold lying on the bed
of rivers; third, to provide a dredge that can
be operated in rivers of any reasonable depth

withoutlosing the fine flour-gold and fine gold-

bearingsand while raising.aload from the bed-
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ropes. Iig. 6is a bottom plan view of the-

rock of a river through the water to the deck

of the dredge-boat, and, fourth, to provide a
simple, durable, positively-operating dredge
.in which the gravel-lifting member is entirely

free from finished moving machinery or op-
erating mechanism, and consequently cannot

‘oet out of order, and in which the operating

machinery can be safely housed and secured
on the deck of the dredge-boat where it can
be kept free from contact with and from the
wear of sand and gravel. I attain these ob-
jects by the mechanism illustrated in the ac-
companying drawings, in which— .
Figure 1 is a side elevation of a dredge em-
bodying my invention. Fig. 2 is a plan view
of the same. Fig. 3 is an end elevation of
the front or vacuum-lift-tube end of the
dredge. Fig. 4isaside elevation, partially 1n
section, of one of the anchors of the dredge-
boat. Fig. 51is a sectional view of the piv-

‘otal supporting-shaft for the cage and sweep-

beam of the vacuum-tube and of the sheaves
that support the tube hoisting and lowering

| suetion end of the vacuum lifs-tube, showing
the double door controlling the entrance to

the tube. Fig. 7 is a vertical sectional view
of the vacnum lift-tube. =
Qimilar letters and ficures of reference refer
to similar parts throughout the several views.
Referring to Fig. 1, A designates a suitable
boat for supporting the various pieces of ma-
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chinery and elements which make up the

dredge. The front end B of the boat is curved

concentric to a pivotal post C, that is rigidly
fixed to the boat in any suitable manner.
This post stands vertically several feet high,

and its top end is supported by the guy-ropes

D. These guy-ropes are secured to the ring

"E, which is secured adjacent to the top end.

of the post, arid the ropes extend to the deck
of the boat. At the top of the post I secure
a cap F, which is adapted to form a journal
for the pin G. Cap F comprises a hood-shaped
flange -portion which is adapted to fit over
the end of the top of the post (see Fig. 5)
and along depending sleeve portion H, which
is extended into the center of the post. The
casting is secured to the post by suitable lag-
serews 1. The sleeve portion of this casting
is adapted to form a suitable pivotal bearing
for the pin G, which is extended and formed
above its head K into a horizontal cross-arm
portion L, the opposite ends of which are
each equidistant from the center of the pin
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and are adapted to support revolubly the

sheaves M and M'. The pin and sheaves

are free to turn in the sleeve of the cap of

the post and the sheaves’ support, which al-

lows the sheaves to adjust themselves to the

constantly-changing position of the hoisting-
ropes N and N', which they support, as the

sweep-beam and cage swing around its curved
track. To cap and pin I pivot one end of

sweep-beam O. This sweep-beam extends to
and is rigidly secured in any suitable man-
ner to the cage P. This-cage comprises a sub-

stantially square trestle-frame of vertical tim-

bers Q and cross-timbers R, suitably framed

90
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together and braced by diagonal rods S. - The '

sweep-beam also comprises a suitable trestle-

frame comprising the side pieces T and cross-
pieces U, braced by diagonal rods V and a
clamping-bolt W. ‘The side pileces. of the
sweep-beam, as illustrated, are bolted to cross-

| pieces of the frame. Upon the top of the cage

I0O
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- ing-engine.
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a river by the holstm o-engine.

~1nto the smaller upper portion.
30

are adapted to fit closely over the holes.

o S 623,111

I mount in boxes X, which are secured to the

cage, a shaft Y, upon which I mount two
5hefwes A and A’ spacing them fa,l enough

2 10 pass f1 eely between them.
tube 2 is suspended from these sheaves by
two wire ropes N and N', which are attached
to suitable brackets 5 and 6, riveted to oppo-

“site sides of the tube at su bstantlally the cen-

tral portion of its length. These ropes rest

on the sheaves M and M’ on the post C and
extend to a hoisting-engine 7, which is set on

the deck of the boat and 1S connected to the
boiler by the pipe 4. This hoisting-engine
may be of any suitable type. .As illustrated
1t represents a single-cylinder friction hoist-
The vacuum lift-tube is held by
the cage and ropesina substantially vertical
pomtlon at all times and is lowered or raised
through the cage and to and from the bed of

The vacuum
lift-tube comprises a stlawht round tube

throughout the greater p01t1011 of its length,
of fwm one to seveml feet in diameter and

with an enlarged lower terminal end of a sub-
stantially Semlelrcular form at and immedi-
ately adjacent to its end, which preferably
blinds into a round tube befme it converges

Across the
top end of the tube I rivet a cap 8, in which

I thread a valve 10, which is adapted to be

opened at the proper time to admit air and
destroy the vacuum. I also thread two nip-

ples 11 and 12 to the eap, to which I secure
the ends of two lines of hose 13 and 14, both.

of which extend up over and rest on the shaft
Y, from which they extend over and rest on
the cross-arm L of the

is set on the deck of this boctt

end of the hose and to the boiler. The hose
14 extends to and is connected to a water-
pressure-storage tank 18, which is also set on
the deck of the hoat, and 1s connected to a
suitabie nipple 19 and valve 20, which are
connected to the top of the tank. At a short

distance from the top of the vacuum- tube 1.

secure across it a diaphragm 21, which I per-

- forate with numerous small holes so that

when water is admitted into the top of the
tube it will be divided by this perforated dia-
phragm into a shower of fine jets. Adjacent
to the junction of the enlarged end with the

upper body portion I place one or more clap-

per-valves 22, over holes 23, formed through

the shell of the tube. These valves are pwoted
to suitable cleats 21, secured to the tube, and

- the bottom end of the tube I hinge in any

- 27, to fold in both dueetlons upon 1it.

suitable manner to its straight side a door 25,
‘which I makein two 1ndependent parts, hmﬂ'-

ing them together so as to form a door, one
hzftlf 20, of whmh is hin ged to the other ha,lf

whole door is also hmﬂ*ed to swmﬂ* either up |

. the top of the keeper.
-nected to a pump 31 by a steam-pipe 32,
The main dis-
“charge-pipe 34 of the pump is extended to

pin & on the post C, .
from which the hose 13 extends and is con-

nected to a stegm- ﬂ'enemtmﬂ‘ botiler 15, which

_ A Sllltétbl@-
“nipple 16 and a valve are connected to the

At

The |

into the tube or downward avmy from it, as

shown by the dotted lines in Fig. 7. The
door is held in position to close the end of the

structed of strips of resilient steel which ex-
tend a short distance along the opposite sides
of the tubein diametrical alinement with the

hinge-joint that pivots the two parts of the

door together. These strips are riveted to
the tube at their upper end, but the greater

| portion of their length depends freely along

70

_|-tube by the spring-keepers 28, which arecon-..... = .
The vacuum-

75

the tube, and at its end an inverted toe 29is

formed that is adapted to project over the
edges of the two parts of the door at the joint,
and thus support both parts at this joint. A
third keeper 30 is secured to the tube on the
opposite side of the tube from themain hinge,

which is similar in construetion to the keep-

ers 28. It normally supports the free curved

end of the door and prevents 1ts swinging

down when the door is extended straight
across the entrance and its edge rests upon
The boﬂet 15 18 con-
in
which is placed a valve 33.

and over the forward end of the boat and is
carried up around and' over and is arranged
todump into the dumping-box 35. ThI%clurnp—
ing-box is the head of a sluice-box 3G. It is
constructed of planks and is supported by a
suitable trestle-work, which, as illustrated,
consists of the vertical timbers 87 and hori-
zontal timbers 38 and the struts 39 and the
block 40, these several parts being strongly
framed and secured together and to the end
of the boat. From this dump-box the sluice-
box 36 continues along the deck of the boat
to and over its opposite end. The sluice-box
is supported by snitable trusses 41 and 42 and

18 constructed with a continuous downward

pitch that will enable the water flowing from

the pump to properly wash all the gravel,

sand, and rock that may be dumped into the
dumpmﬂ' box through the sluice-box and dis-

charge it over the- opposite end of the boat.
At suitable intervals in the sluice-box I place

riffles 43 to catch and hold any gold the gravel
may contain. I also place a metal ta,nk 18
upon the deck of the boat, which I preferably

| connect by small valved pipe 44 to the water-

cylinder of the pump. I pump this tank full
of water and keep the water under a pressure

of from ﬁfty to two hundred- pounds per

square inch in order that the pressure may

force the water through the hose 14 to the top
of the vacuum-tube whenevel the valve 20 in

the hose-line is opened by an operator. A
suitable valve 406 is placed in the pipe 44, and
also avalve 47 is placed in the pipe 34, to allow
the operator to closeeither one at will and feed

the full pressure of the pump through the

other,asthe case might be. Thusifit was nec-
essary or desirable:to use the full force of the

| pump to fill thetank it could be done in a very

3o .
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few seconds byclosingthe valve47in the main

discharge- plpe and a,llowmﬂ* the full pres-
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sure of the pump to pass into the tank, when

 the valve 46 could be closed until the pres-

~ sure and water in the tank are exhausted;

10

~ to the boiler to supply it with water. - The |

but the pump would under proper conditions

supply the tank with water under sufficient
pressure and also the sluice-box while run-
ningsteadily with both pipes being kept open

to the tank and sluice-box; but if preferred
and under same circumstances a separate
pump could be used to supply the tank. I
also extend a valved pipe 48 from the pipe 44

boiler, however, if preferred may be sup-

 plied with water by any of the commonly-

15

known methods. '

In order to firmly anchor the dredge-boat
in a river while lifting the deposits of gravel,
sand, and gold from its bed-rock, 1 place at

~each corner of the boat a rigid anchor which

20

consists of a heavy vertical post 49, slidably

- mounted in staples 50, secured to the sides

._25
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of the boat, and in order to raise and lower
these anchors I preferably provide their in-
ner faces with a toothed rack 51 and mount

a pinion 52 and a rotating operating-crank

53 in a suitable supporting-frame 54 in oper-

ative engagement with the rack, which en-

ables one or more operators to readily raise
the anchors. The lower end of each anchor
I preferably provide with a metal tip 795,
which I preferably construct with a project-
ing bell-shaped hood to better enable it to

bed itself in the bottom of a river and hold

the boat against displacing movements. To
the opposite sides of the cage I secure the
ends of two ropes 55 and 56, which extend t0
pulleys 57, that are secured to the posts 58
and 59. Trom these-pulleys the ropes ex-
tend to pulleys 60 and 61, which are alsosup-

ported in suitable brackets 62 and 63, which
‘are secured to the post 58 and to the block
From these-
pulleys the opposite ends of the ropes extend

40, upon which the post o9 rests.

to and are secured to a capstan 64, which 1s
operatively mounted on the deck of the boat.
The ropes are arranged on sald capsian, so
that when one rope is wound on it the oppo-
site rope is unwound, and the cage is thus

drawn in either one direction “or the other

across the bow of the boat, rolling freely upon

‘sheaves 65, which are suitably journaled to

the frame of the cage and are adapted to run

on a track 66, which is preferably mounted

“on a chord 67, placed above the heads of the

55
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59, 68, 69, and 70.
used to draw the boat up a river by throwing

operators and suitably supported by posts 53,
The capstan may also be

off the cage-ropes and securing a tow-line to
it.. The chord may be built up
planks bolted together, and the track should
be set exactly econcentrie to the pivotal cen-
ter of the sweep-beam.: The track and chord
may be extended a short distance over the

side edges of the boat if it is desired to work

the tube over a more extended surface than
the width of the boat.

‘lower
above and adjacent to the valves. It 1s not

of narrow.

| is as follows: ‘After anchoring the boat in a

river where it is desired to dredge the door of
the tube is first closed and also the air-valve

in its cap. The tube is then lowered through

the water until it rests on the gravel or sand
lying on the bed-rock of the river. Steam is

‘then admitted to the top of the tube through

the hose 13 from the boiler by opening the
valve 17 of sufficient pressure todrive out all
the air and waterthrough the valves 22 at the
part of the tubethat thereisin thetube

necessary to drive out all the air and water
down to the door, and when steam 1s seen to
freely escape from the loweér valve the tube
is sufficiently ¢harged with it for operation,
and the steam is shut off by closing the valve
17. Water is instantly admitted from the
water in the tank by opening the valve 20,
which allows the water to flow through the

hose 14 into the top of the tube and, being

forced throughthediaphragm,fallsinashower
on the steam and instantly condenses it, cre-
ating a vacuum instantly of great power. 'T'he

70

30
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valves 22 are instantly closed by the suction

of the vacuum, which draws the door. up in-

stantly and with it enough gravel,sand, rocks,

and all the gold contained therein to fill the
lower end of the tube from four to twelve feet

deep. Rock of any size that are not larger in
diameter than the area of the inlet into the

tube are sucked up quickly and instantly.

The forming of the vacuum and filling of the

tube require but a second, after which the
wateris shut off from the tank. An operator
then starts up the hoisting-engine and raises

the tube through the cage until its lower end
is lifted above the top of the dumping-box.

The cage and tube are then drawn over the
damping-box by turning the capstan to roll

the cage and tube along the curved track.

The air-valve 10 is then opened to admit air
into the top of the tube and break the vacu-

um, and the door is opened by prying the
‘keepers that support the center of the door
at the joint simultaneously back far enough
to allow the center of the door to drop, as

shown in dotted lines 70in Fig. 7. The drop-
ping of the center will pull the end off of the
end keeper and the door will swing down-

ward wide open and dischargeitsload of gravel -
‘into the dumping-box, where it is worked

through the sluice-box by the water from the
pump. The door of the vacuum-tube is then
again closed and the cage and tube drawn by
the capstan away from it to the desired part
of the bow of the boat and again lowered and
the operation repeated. Itrequires butthree

95

160

10§
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115

120
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minutes to obtain and dump each loadin from

thirty to forty feet of water, and with a tube

‘with a mouth and lower end about four feet

in diameter and a body portion about two feet
in diameter from three to five tons can Dbe
raised at eachlift. I construet the door to

130

fold atits center both ways, as it is more flexi-

ble as a whole and isnot soliable to be wedged

The operation of my vacuum suction-dredge i in the tube by coarse gravel as a door con-
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t5

20

e 30-

35

40

structed in one piece.

in the tube by gravel.

The double door being
more flexible

operative fit in the mouth of the tube even
should it become slightly bent. |
My improved vacuum lift-dredge has been

constructed and used upon a scale that would
lift from three to ten tons of gravel, sand, and

boulders at a lift, and in from twenty to

twenty-fivefeet of waterirom fifteen to twenty

lifts per hour have readily been made. I se-
cure in actual practice ten pounds suction per
square inch of area at the mouth of the tube
and fourteen hundred and forty pounds per
squarefoot. Thebedofarivercanbe cleaned
of gravel, sand, and gold under the water as

clean as though it was done by hand above

water. The tube 18 entirely void of coacting

rotating or sliding machine elements or par ts |
and consequently it 1s almost 1mpos‘31ble for_

1t to get out of order.
T am aware that various modlﬁcatlons and

changes in the construction and arrangement

of my vacuum-dredge can be made Without

departing from the spirit and scope of my in-

vention. Consequently Idonotwishtobelim-
1ted or to be understood aslimiting myself by

e*{act construction shown.
Having

claim as new, and desire to secure by Letters
Patent, 1s—

1. The combmatlon in a dredﬂ‘e of the sup-

porting-boat, the pivotal post mounted there-
on, a sweep-beam pivoted to said pivotal post,

a, t1 ack curved concentric to said prOt&l post -

across the bow of said boat, a cage comprising

a trestle-framework attached Lo said sweep-'

beam and mounted to roll on said curved

- track, a vacuum suction lift-tube substan-

o
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tially as herein shown and described freely

supported and confined in vertical operative
position by said cage and means including a
hoisting-engine for raising and lowering said
vacuum-tube 1n said cage, substantially as
described.

2. The combination in a dredge of a Sup-

porting-boat, a vacuum suction llft -tube op-
eratively supported by said boat and adapted

to be raised and lowered to and from the bot-

“toms of rivers and comprising a long tube

having anenlarged suction end provided with
a door adapted to swing both inward and out-

ward and havingsaid d001 divided byahinged
joint into two parts, the outer or free palb of
which is adapted to fold in either direction
upon the other, means including an alternate
supply of both steam and water for forming a
vacuum in sald tube; means including one or
more self - closing valves for detectmﬂ' the
presence of a1 operative volume of steam in
the lower portion of said tube, and an air-in-
let valve in the upper por tion of said tube,

substantially as described.

3. The combination in a dr edo'e of the sup-

In faet, a door con-:
- structedin one piecewillfrequently be wedged.

~and having less continuous
edge surface is betteradapted tomaintain an

described my invention, Wh&t I

porting-boat having a curved dredging end,

a curved frack supported above the deck of
said boat; a pivotal post rigidly stationed on

said boat concentric to said boat, a cage ar- .

ranﬂ'ed to project over the curved: ‘end of said

70

boat and adapted to roll on said track, a

sweep-beam extending from said cage to said

post, a vacuum suetion lift-tube loosely 1n-
closed and confined in an operative vertical
position bysaid cage; hoisting-ropesarranged

‘tosupportsaid tu bein said cage; rope- Sheaves

mounted on said cage and SI:I];)pm'tinmF sald
tube-supporting ropes, apivotal pin arranged

t0 secure said sweep-bea,m tosaid pivotal post
and provided with an upward extension con-

taining a cross-arm, a rope-sheave mounted on
each end of said cross-arm and supporting
said tube-supporting ropes and arranged and
adapted toswivel and be turned by said ropes
as the said cage and sweep-beam are moved
along said curved track and a hoisting appa-
ratus on said boat to which said ropes are con-
nected for raising and lowering said tube,
substantially as descrlbed |

4, The combination in a dredge of a sup-
porting-boat, a curved track thereon a cage
mounted to roll on said track and pro;[eetmn*

beyond the boat, a pivotal support concentric

| to said curved tl'a,ek, a sweep-beam connect-

positive-expression-in-the-deser Iptl@ﬂ to-th e -ing-sald eagetosaid pivotal support;avaeuum -

75
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sn(,mon lift- tube suspended 1n said cage and -
confined therebyand controlled by a Smtable

h01st1n0‘ apparatus and means including op-

100

positely-disposed ropes and’'a power device to

which said ropes are attached for moving said
cage and vacuum-tube along said curved

track, substantially as described.

5. The combination in a dredge of the sup-
porting-boat,the curved track mounted there-
on; the pivotal post concentric to said track,
the cage projecting over said boat, the wheels

{ mounted on said cage and track, the vacuum
saction lift-tube and the hoisting apparatus,.
with the steam-generating boiler the water-

pressure tank, the steam and water supply
pipes connecting said boiler and tank to said
tube, the pump, the dumping-box and sluice-

- box and the capstan and ropes for operating.

sald vacuum-tube,substantially as described.

6. The combination in a dredge of the vac-
uum suction lift-tube consmtmn‘ of a tube
having a long body portion contammg an en-

_]mﬂ'ed suetmn or mouth portion, the water

and steam flexible supply pipes, the steam
and the compressed-water supplies, the air-

IO§

I1O

115

120

inlet, a door hinged to sald mouth to swing

both in and out and arranged to fold upon
1tself in either direction at substantially the
center of its width and one or more self clos-
ing valves adjacent to the mouth end of said

tube, spring-keepers arranged to support said

door across.the mouth of said tube positioned
on opposite sides of said tube to engage the
parts of said door at their pivotal hinge, an

“introverted lip ortoe on said keepers adapted

to extend undersaid hinge and a third spring-
keeper arranged to support the free end of

125
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said door zi,cioés the mouth of said tube, sub-

stantially as described. -

7. A dredge forraising gola-bear ng agravel
from the bottom% of rivers comprising,.a vac-
uum stction lifting-tube having a door at its
suction-mouth and adapted to swing both in-
ward and outward, means for locking said
door across said mouth, said tube having its
upper end closed, a supply of steam arranﬂ‘ed
t0 be fed at will into the top portion of Sald
tube, a perforated diaphragm in the top por-

tion of said tube, a supply of water under

pressure arranged to be delivered to the top

~of said tube &bove sald dlaphmn'm an air-in-

1

Gt

let Valve on said tube, one or more self- open— 15
ing and self-closing valvesnear the lower end
of S&ld tube and sultable means including a
%upportm@-boat steam-generating, hoisting

and pumping machinery, and supporting and

operating mechanism for operating said vac- 20
uum  suction lifting - tube substantlally as

“described.

In testimony whereof I &ff X my Swnatur
in presence of two witnesses.
ASAHEL J. SEVERANOE
- Witnesses:
FraNCIS W. ALMOND,
SIDNEY WILLIAMS.
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