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To all whom 1t may concern:

Be it known that I, Joun . MrrTEN, a
citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have 1mvented
certain new and useful Improvements 1n Un-
der-Water Ash-Ejectors, of which the fol-
lowing is a full, clear, and exact specifica-
tiom.

This invention relates to ash or refuse
ejectors such as are used on ships for dis-
charging ashes or refuse directly into the
sea through the skin of the vessel.

Devices for this purpose heretofore pro-
posed first crush the ashes before discharg-
ing into a tube leading though the skin of
the ship, and then apply compressed air or
hydraulic means for pushing the material
out through the tube. Such devices are ob-
jectionable because the ashes when 1mpelled
through the tube under applied pressure
have a severe scoring and abrading eflect
upon the tube, causing wear, and eventually
perforation, allowing the water to leak into
the ship. Also the ashes issue in a loose con-
dition and are not thrown entirely clear of
the ship, unless a high and uneconomical
ejecting pressure is used, which thereby 1n-
creases the scoring and abrading eiffect on
the tabe. Moreover, where crushers are used,
considerable fine powder is produced which
retains the air after being discharged and
consequently floats into other openings in
the ship, such as those for pumps or con-
densers, and also into the stern tube stufling
boxes and bearings.

According to this invention, I propose to
construct an apparatus wherein the use of
crushers will be avoided and the material
will pass through the ejector tube princi-
nally by gravity, without scoring or abrad-
ing the sides of the tube, and be discharged
from the end of the tube through the skin
of the ship in a wet compact mass at such a
velocity that it will not again come near
the ship’s surface so as to enter other open-
ings or bearings.

In carrying out the invention, I provide
an ejector tube opening through the skin of
the ship and having at its 1nner end a re-
celving portion or hopper, and interme-
diatelv. transversely movable gates which
open alternately to allow the material to
pass by gravity from the receiving portion
through the gates in succession. The ejector
tube 1s tapered or flared outwardly from the

| outer gate to the skin of the ship, and just

bevond the outer end of the flared ejector
tube 1s provided an annular hydraulic noz-
zle surrounding the tube and connected with
a suitable pump arranged to supply water
under pressure to the nozzle which will flow
outwardly in a solid stream completely in-
closing the flared end of the ejector tube,
creating a suction in the ejector tube, and
also relieving the static pressure of the sea
therein. The result will be that the ashes
will pass through the flared ejector tube
principally by gravity without rubbing
against the tube, and at the nozzle will be
completely surrounded by the hydraulic dis-
charge jet and compacted thereby into a
practically solid mass, which will be carried
a considerable distance from the ship betfore
the force is spent, depending upon the force
of the hydraulic jet.

In the preferred construction shown in the
accompanying drawings, the parts are so
arranged that the discharge of material 1s
practically continuous while material 1s
supplied and the gates operated, as will be
hereinafter fully pointed out.

Tn the accompanying drawings Figure 1 1s
a central vertical section of an apparatus
embodving the invention; Fig. 2 is a plan
view, the hopper being omitted ; Fig. 3 1s a
section on line 38, 3, of Fig. 1, and Ifigs. 4, 5
and 6 are views showing diagrammatically
the operation of an apparatus embodying
the invention.

The ejector tube consists of a lower flared
section 4., intermediate section 1, which may
be flared as shown for the purpose of pre-
venting the material from binding therein,
and an upper section 2, which is also pret-
erably flared. Attached to the upper receiv-
ing section 2 is a hopper 25. At each end of
the intermediate section 3 are flat circular
oates 10, 11, mounted on a shaft 14, jour-
naled outside the ejector tube in a housing
15, the gates being within the housings 24,
03. respectively, and being fitted to be water
tioht where in contact with the ejector tube.
As will be seen, the joints 8 and 9 between
the tube sections are recessed in order to
receive the peripheries of the gates 10, 11,
and form seating surfaces for the gates on
the lower ends of the sections 2, 3 and 4
when subjected to the static pressure of the

sea, sufficient clearance being provided to

permit rotation of the disks. The gates 10,

' 11 are both rotated at the same time when
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the shaft 14 is turned, as by the crank 18,
and in gate 10 is provided a passage 12 and
in gate 11 a passage 13, which passages are
fl,nouh‘rly displaced as shown in IFig. 2, so
that both passages will not be open at the
same time. The lever 18 is provided with
lugs 20 and 21, which engage a stationary
:110 19 formed on the upper “tube section 2,
as shown in 1o, 2, so as to limit the move-
ment of the lever to such an arc that one or
the other of passages 12, 13 will be opened
at the extreme positions of the lever.

The parts as thus far described operate to
alternately close the ejector tube at gates 10
and 11, and by alternately operating the
lever 18 material will be charged into the
hopper as shown 1n Ifig. 4, then discharged
into the intermediate section 3 as in I‘lﬂ 5
by opening gate 13, and then into the lower
section 4 by opening gate 12 and closing gate
13, as shown in I'1g. 6. The material falls
by oravity thrmwh the sections 2, 3, 4, and
has little tendency to score or abrade the
tube sections,—even though not crushed into
powder,—because of the flaring of the ejec-
tor tube, and also because the material 1s wet
as soon as 1t passes into the intermediate
section 3, and is not violently pushed by an
extraneous force applied from behind upon
the opening of thelower gate. Thuswhilethe
intermediate section 1s discharged through
the lower gate the hopper is being filled
again and vice versa, so that there i1s prac-
tically a continuous discharge. By suitably
proportioning the distance between the gates
and the size of the ejector tube the desired
quantities of material can be handled with-
out delay, 1f the gates be operated as above
described.

An important advantage of the gate con-
struction herein described is that they are
self clearing and the material does not get
into the seats or joints and prevent them
from being opened or closed, as has hap-
pened 1n some of the prior constructions.

In order to cause the material in the lower
section 4 to be discharged in a solid com-
pacted mass to a considerable distance from
the ship, there 1s provided in line with and
slightly beyond the outer end of the ejector
tube a preferably conical nozzle 6, which
flares inwardly from the skin of the ship so
as to form a narrow annular passage around
the end of the lower ejector tube section 4, as
shown in Fig. 1. This nozzle and annular
passage are connected to a pipe 7, to which
will be connected a.suitable pump for sup-
plying water under pressure, not herein
shown, so as to produce an annular discharge
around the outer end of the ejector tube.

The effect of the annular stream of water
discharged under pressure around the end of
the ejector tube is to create a degree of suc-
tion 1n the ejector tube, which not only
overcomes the static pressure of the sea, nor-

o
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mally opposing fall of the material through
the tube, but causing the material to be com-
pacted into a mass as 1t 1ssues irom the
tube. At the same time the velocity of the
mass is accelerated so that 1t will be carried
a considerable cistance from the ship betore
it breaks up. Consequently, the mass will
not be likely to rise and enter other openings
1n the ship or the stern bearings, which has
happened with ejectors heretofore proposed,
wherein the material is ejected i1n loose or
scattered condition through the tube by ex-
traneous force admitted to the ejector tube
in the rear of the material.

it will therefore be seen that the inven-
tion comprehends broadly the provision of
means at the end of the ejector tube adja-
cent the skin of the ship for creating a suec-
tion which overcomes the static pressure of
the sea within the lower portion of the
ejector tube and against the gates, thereby
allowing the material to fall freely through
the ejector tube without scoring or abrad-
ing action, and then accelerating and com-
pacting the mass by hydraulic pressure as it
1ssies from the ship and projecting i1t to
a considerable distance therefrom before 1t
can break up. Preferably, the hydraulic

iozzle will be narrowed toward the end as
herein shown in order to project a conical
stream, and also the annular passage will be
continuous so that the stream will be solid,
but the annular stream might be varied by
changing the form of the nozzle, or be an
annular series of jets surrounding the end
ot the ejector tube, and still be within the
scope of the invention. Also, various modi-
fications and changes in the details of con-
struction may be made without departing
from the scope of the invention.

Having thus described my invention, I de-
clare that what T claim as new and desire to
secure by Letters Patent, 15—

1. In an ash ejector adapted to discharge
below water level the combination of a
tube opening below the water level, a plu-
ality of gates at separated points in said
tube, said oates having discharge openings
displaced rehtwelv to each other and means
disposed at the extreme end of said tube
and below the lower gate for discharging a
flaid under pressure beyond the end of said
tube. |

9. In an ash ejector adapted to discharge
below water level, the com bim,tion of a tube,
a plurality of ﬂte% 1In saild tube, said gates
having chschfuoe openings displaced Tela-
twely to each Other and an annular nozzle
disposed at the lowermost portion of said
tube permitting a fluid to be discharged
under pressure.

3. In an ash ejector adapted to discharge
below water level, a tube, a plurality of disks
mounted eccentrically with respect to said
tube, said disks having discharge openings

- a4

70

79

80

85

90

95

100

1005

110

115

120

125

130



15

20

|G
{:;1

30

40

45

50

00

60

990,369

out of register with each other, means for
moving said disks, and means for discharg-
ing a liquid at the end of said tube.

4. In an ash ejector adapted to discharge
below water level, a tube, a plurality of disks
mounted eccentrically with respect to said
tube, said disks having discharge openings
out of register with each other, means for
noving said disks, and means for discharg-
ino a liquid under pressure at the end of
said tube.

5. Tn combination with a ship having a
hole therein, a tube having a discharge open-
ing registering with the hole in the ship
bottom, a plurality of disks mounted In
said tube, said disks having openings out of
alinement with each other, means for mov-
ing said disks so that when one opening In
a disk communicates with said tube, the
opening of another disk is out of communi-
cation with said tube, and hydraulic means
disposed proximate the end of said tube for
effecting a fluid discharge under pressure.

6. Tn combination with a ship having a

, hole in its bottom, of an ejector adapted to

discharge ashes and the like, comprising a
tube, gates disposed in said tube, the dis-
charge openings of said gates being so dis-
posed that when any one discharge opening
communicates with said tube the discharge
opening of the other gate is out of com-
munication with said tube, means for oper-
ating said gates, and means for discharging
outwardly at the end of said tube an an-
nular body of fluid.

7. In combination with a ship, an ejector
tube having a discharge end opening
through the shell of the ship below the
water line, hydraulic means at said dis-
charge end and surrounding the tube ror
overcoming external static pressure and ac-
celerating the discharge, a hopper disposed
to discharge material by gravity into said
tube, and means between said hydraulic
means and said hopper permitting continu-
ous passage of material by gravity through
said tube and at all times preventing inflow
of water independently of said hydraulic
means.

3. In an ash ejector adapted to be dis-
posed below the water level, the combination
of a straight, outwardly flaring tube, means
for producing an annular discharge of fluid
surrounding the end of said tube, and means
hetween said fluid discharge end and the
other end of said tube permitting material
charged into said tube to fall by gravity
through the same, said means at all posi-
tions substantially precluding passage of
water through said tube independently of
said flind discharge. -

9. The combination in a device for dis-
charging materials against an external pres-
sure, of a discharge tube having an end por-
tion normally exposed to the external pres-

a5

. sure, means surrounding the discharge end

of the tube for relieving said pressure in
said end portion, and a plurality of alter-
nately operating gates for permitting pas-
sage of material toward the end portion of
said tube and at all times preventing inflow
of external pressure.

10. The combination in a device for dis-
charging material against a static water
pressure, of a discharge tube having its dis-
charge end normally exposed to said water
pressure, gate mechanism in said end por-
tion permitting material to pass substan-
tially continuously through said end portion

by eravity without admitting external pres-

sure, and means outside said gate and at the
end of said discharge tube for creating in
said end portion an eduction pressure tend-
ing to draw material out of said tube and
project it outwardly in a compact mass be-
yond the end of the tube.

11. The combination in a device for dis-
charging material against a static water
pressure, of a discharge tube having its dis-
charge end normally expesed to said water
pressure, a gate in said end portion, and
hydraulic means outside said gate and at
the end of said discharge tube for creating
in said end portion an eduction pressure
tending to draw material out of said tube
and project it outwardly in a compact mass
bevond the end of the tube.

12. The combination in an ash ejector
adapted to discharge below water level, with
an ejector tube opening through the skin of
a chip, and means for controlling the pas-
sage of material therethrough by gravity
while preventing inflow of water to the
ship, of fluid pressure means for compacting
the material as it issues from the tube and
projecting it outward at an increased ve-
locity away from the surface of the ship.

18. The combination in an ash ejector
adapted to discharge below water level, with
an ejector tube opening through the skin of
the ship belew water level, and means con-
trolling the passage of material there-
through by gravity while preventing inflow
of water to the chip, of a nozzle opening
through the skin of the ship for surround-
ing the material with an annular hydraulic
discharge as it leaves the tube.

14. The combination in a ship with a
vertically disposed tube opening through the
ship below the water line and having a seat
intermediate its ends, of a flat rotatable
disk having an aperture arranged to co-
operate with said seat to open and close the
tube, a water-tight casing inclosing said
disk, and means for operating said disk to
discharge material from the ship while pre-
venting admission of water.

15. The combination in a ship with a
vertically disposed tube having a seat at 1ts
lower end, and a flat rotatable gate having
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an aperture, mounted to codperate with said
seat to open and close said tube, and means
closing another portion of said tube when
said aperture opens the tube, of an out-
wardly tapering discharge tube leading
from said first named tube and opening
through the skin of the ship below the water
line, and an annular nozzle opening through
the skin of the ship and surrounding the

10 wide end of said tapered tube for dlscha,ro’-

990,369

ing an annular hydraulic stream outwardly
to carry material discharged from the tube

1n a compact mass away from the ship.
In testimony whereof I aflix my sw*nature
1 presence of two witnesses. S

JOHN F. METTEN.

Witnesses:
L. Arrorr,
Ror.axp L. Howns.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents.
Washington, D. C.”
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