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UNITED STATES PATENT OFFICE.

WILLIAM BURLINGHAM, OF ELIZABETH CITY COUNTY, AND FREDERICK P. PALEN, OF
NEWPORT NEWS, VIRGINIA,

ASH-DISCHARGER.

1,020,743,

Application filed May 16, 1911.

Specification of Letters Patent.

Patented Mar. 19, 1912,
Serial No. 627,636,

To all whom it may concern:

Be it known that we, WirLiaM Burring-.

HAM, a citizen of the United States, residing
in Elizabeth City county and State of Vir-
ginia. and Freperick P. PaLex, a citizen-of
the United States, residing at Newport
News, in the county of Warwick and State
of Virginia, have invented certain new and
useful Improvements in Ash-Dischargers, of
which the following is a specification.
Our invention has reference to ash dis-
chargers of the hydraulic type, as described
in our Letters Patent No. 986,208, dated
March 7, 1911, and has particular reference

‘to a modified form for discharging ashes

through the side of a vessel, and to the form
of the ash pipe nozzle and the ash valve.
The objects of our invention are to sim-

- plify the construction of the above men-
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tioned ash dischargers, and to improve the
efficiency of the discharger by the location
and design of the ash pipe nozzle, and to
rovide a modified form of the discharger
or discharging through the side of the ves-
sel, either above or below the water line.

We have ascertained that the location and
form of the ash pipe nozzle has a great deal
of influence upon the operation of the dis-
charger, and we have determined, approxi-
mately, the shape and location best suited
to secure the maximum vacuum in the ash
pipe, with the minimum supply of water in
the hydraulic stream. ‘

The features of construction, combination
and arrangement of parts are illustrated in
the accompanying drawings.

Figure 1 represents a sectional view of
our ash discharger. Iig. 2 represents a sec-
tiona] view of a modified form of ash valve,
and Fig. 2* represents a sectional view at
right angles to Fig. 2. Fig. 3 represents a
sectional view of the rotating cylinder shown
in Figs. 2 and 2°, and Fig. 3° shows a sec-
tional view at right angles to Fig. 3. Fig.
4 represents  an elevation of the complete
mechanism at right angles to the view shown
in Fig. 1. Fig. b represents a sectional view
of an ash discharger constructed for dis-
charging through the side of the vessel
above or below the water line, and Figs. 6
and 7 represent an end elevation and de-
tail view of the mechanismy shown in Fig.
5, and Fig. 8 represents a transverse sec-
tional view of a vessel, showing in eéleva-

tion our ash discharger instglled therein

and discharging below the water line and
at one side.

Referring by numeral to the drawings:
the numeral 1 denotes the ash hopper for
receiving the ashes, 2 the casing of the ash
valve, 3 the oscillating portion of the ash
valve, 4 the ash pocket in the ash valve, 6
the lever for operating the ash valve, 7 a
water connection for washing out the ash
valve, 8 the pipe supplying the hydraulic
stream to the ash discharger, 9 the ash pipe,
10 the nozzle of ash pipe, 22 the discharger
casting, 11 the stop valve for closing off the
sea when the discharger is not working, and
12 the sea connecting pipe. : ’

In Fig. 2, which represents another form
of ash valve the numeral 13 represents the
hopper, 14 the rotating cylinder containing
the ash pockets 15, which reccive the ashes
from the hopper and discharge them to the
ash pipe; 16 represents a water supply pipe
for supplying water to the pockets 15 when
they reach the position for discharging to
the ash pipe. 'The water passes through
the hole 17 to the ports 18. The gears 19
and 20 are for rotating the cylinder 14 by
means of hand or other power applied to
the shaft 21.

Fig. 8 re{)resents an enlarged view of the
rotating cylinder 14 with the water connec-
tion 16, the hole 17 and the port 18 for sup-
plying water to the pockets 15 when they
are delivering to the ash pipe.

In Fig. 5, which represents a sectional
view of the discharger arranged for dis-
charging through the side of the ship, above
or below the water line, and Fig. 6, an ele-
vation of the discharger, the number 23 rep-
resents the ash hopper, 24 the ash valve cas-
ing, 25 the ash valve cylinder, 26 a shut off
valve, 27 the discharger casting, 28 the noz-
zle of the ash pipe, 29 the annular opening
for the hydraulic jet, 30 the discharge pipe,
31 a water nozzle which may be supplied
either by the water from pipe 33, which
supplies the hydraulic stream, as shown at
Fig. 7, numeral 34, or by the independent
pipe 32, through the port 35. '

In Fig. 8, which represents the discharger
installed in a vessel and discharging through
the side, numeral 36 represents the hopper,
37 the ash valve, 38 the cutoff valve, 39 the.
discharger, 40 the discharge pipe, 41 a valve,
42 the pump for supplying the hvdraulic
stream, 48 the water supply to the jet in
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the ash pipe, 44 and 45 the ship structure,
and 46 the water line. ‘

The operation of the ash valve shown in
Fig. 1 is as follows: The hopper 1 is located
so 1t is not directly over or in line with the
ash pipe 9, and to operate the valve the lever
6 is moved so the ash pocket 4 occupies the
position under the hopper shown in dotted
lines by numeral 5, and receives the ashes
from the hopper 1. After receiving the
ashes the lever 6 is moved to the position
shown in the drawing and the pocket 4 is
moved to the position 8, in which position
it delivers the ashes contained in the pocket
to the ash pipe 9. In this position the water
from the pipe 7 assists in clearing the ashes
from pocket 4. When the pocket 4 occupies
the position 5 the water from the pipe 7 dis-
charges into the casing 2 and flows.freely
{n the ash pipe 9. _

It will be seen from the drawings and the
above description that the ash valve pre-
vents the water from the sea from entering
the vessel -at all times, in case the hydraulic
pressure from the hydraulic pipe 8 decreases
so the velocity pressure is not sufficient to
prevent the outside water from entering.

We have shown in Fig. 2 a rotating ash

valve that consists of a cylinder 14 which
is rotated by power applied to the shaft
21, and transmitted through the gears 20
and 19 to the cylinder 14. The cylinder 14
contains ash pockets 15 which pass under-
neath the hopper 13 and receive ashes from
same. As the cylinder rotates the pockets

pass over the ash pipe and discharge the

ashes to same. The water connection from
pipe 16 enters the center of the rotating
cylinder 14 and passes out through a single

‘hole 17 to the ports 18 as the ash pockets:

pass over the ash pipe, thus washing out
the pockets. It will be noted that the water
can enter the ash pockets only through the
hole 17 which is located above the ash pipe,
and therefore the water enters the ash pock-
ets only at this position.

We do not confine ourselves to the par-
ticular forms of ash valves here 'rllusirated,
because there dre a large number of simple
forms, some of which are better adapted te
certain conditions of installation than others.
This is illustrated by referring to ash
valve shown in Fig. 1, which is adapted to
the, discharger which opens out of the bot-
tom of the ship, because any long piece of
iron or other material, that enters the pocket
4 will pass straight out through the ash
pipe 9, which would not be the case if this
ash valve was used on the horizontal dis-
charger shown in Fig. 5, Sheet 2, because
the long piece of iron or other material
would lodge in the elbow. It is therefore
desirable to use, on the horizontal dis-
charger, the rotating form of ash valve
shown in Figs. 2 and 9, which will not pass

1,020,748

long pieces of iron or other material that
will lodge in the elbow.

In order o increase the efficiency of this
discharger the ash pipe 9 should be carried
into the hydraulic stream -so the ashes are
delivered to the stream in the direction of
the flow and near the center. This ar-
rangement was indicated on the drawings
of our Patent No. 986,208, above mentioned.
We have now determined the most suitable

-form and location of ash discharger nozzle,

and we wish to draw particular attention
to the advantages of delivering the ashes
to the hydraulic stream by a special nozzle
and near the center and in the direction of
the flow. In the drawing the hydraulic
stream enters the discharger casting 22 from
the pipe 8 and the ash pipe 9 is carried down
so the nozzle 10 delivers the ashes in-the
center of the hydraulic stream. The dis-
charger casting 22 is arranged so that the
stream flows around the ash pipe 9 before
passing the nozzle 10. This arrangement of-
fers the least possible resistance to the
stream at the point the ashes are delivered

and produces the minimum losses due to

eddying effect. The nozzle also delivers the
ashes in the direction of the flow and near
the center of the stream. The form of noz-
zle 10 is made conical by increasing the
thickness of the metal, or otherwise, so the
water passes by the ash pipe 9 in a stream
of annular section converging after passing
the nozzle 10, and forms a solid annular
jet or stream of circular section. This. form
of stream has no eddies and produces the
maximum effect of vacuum in tHe ash pipe
9. The minimum quantity of water is re-
quired for operating the discharger with
this special form of nozzle. We also pre-
fer to use a double tapered conical pipe
30 next to the nozzle for gradually reduc-
ing the velocity of the discharging stream
of ‘water, thus avoiding the loss due to the
shock from too rapid a change in the ve-
locity of the. stream.

The discharger arranged for discharging
the ashes through the side of the vessel,
either above or below the water line, which
we term the horizontal discharger, has the
ash pipe curved so that the nozzle 28, will
deliver the ashes near the center of the hy-
draulic stream and in the direction of the
flow. The water jet which flows through
the nozzle 31 assists to force the ashes
through the curved portion of the ash pipe
and into the hydraulic stream. The suc-
tion in the ash pipe caused by the flow of
the hydraulic stream pust the nozzle 28
and through the annular opening 29 assists
in carrying the ashes into the stream.  The
particular arrangement of the ash nozzle
adopted, vesults in the minimum amount
of wesy on the discharge piping by de-
livering the ashes into the center of the
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"_stream, where they do not rub against the
sides” of the pipe. and are carried out with

the flow of the stream. This is a distinct
advantage over the form of dischargers
that force the ashes through the ash pipe
with -a =olid jet of high wvelocity, which

- causes the ashes to rub against the  dis-
" ¢harge pipe and results in excessive wear.

- " In order to.abtain a jet of high' efliciency
for operating the dischargér, we use a par-

ticular: forin of hydraulic pipe in conjune-
tien with 2. eenieal nozzle on the ash pipe.
The hydeaulic. pipe is gpheroidal in shape

" adjacent to the.conical ash pipe nozzle, so

the stream i cansed to flow toward the coni-
cal -nozzle at the point where the jet 1s

- formed; this, in conjunction with the par-

ticular form .of nozzle used, causes the

“stream- to form a converging annular jet

after passing the conical nozzle. Our ex-

-~ perilnents: have demonstrated that the use
. of a conical discharge pipe 30 _for confining
“the converging annular jet, adds greatly to
- the efficiency of the discharger. The conieal

discharge pipe and the converging water jet

. -are made to conform to approximately the
“same shape and size, by adjusting the coni-
~ ¢al nozzle and the adjacent spheroidal hy-
* . draulic pipe.. The high efficiency, due to the
jet.and - the conical discharge pipe, makes.

it possible to-discharge below the water line

5 -'-agdinst‘;the_.gressure of the outside ‘water,
~and ‘the. hig

efficiency is essential to the
operation of “our new horizontal below
water discharger, where the retarding action

- of the long lead of discharge pipe and the
* outiise ‘water must be overcome by the hy-
“draulic jet.. We use in our horizontal dis-
‘charger’a curved ash pipe, bent so as to dis-

charge horizontally, thus offering the least

~-possible obstruction at the bend.
S . Tt-will be seen that we have provided a
: “'mechanism, with which it is possible to de-
- liver the ashes into a flowing stream of
water,-which is under pressure, by earrying
. the ash pipe into the stream and causing
. the water to pass the ash pipe nozzle in a

stream of annular section. Our device not

" only delivers the ashes to the flowing stream,

but utilizes - the velocity of the stream to
produce a suction in the ash pipe. The suc-

. _tion thus produced by the stream of annular
_section flowing passes the ash pipe nozzles,
"55 draws the ashes into the stream and they
. - water:
" .the ash pipe and enter the vessel so long as

are carried overboard with:the discharging
The water will not flow back into

the velocity of the stréam -is maintamed

.above a certain point, and it is therefore not
‘necessary to provide an absolutely water
" tight ash valve as would be the case if this

arrangement. of ash pipe were not used. -
The leading feature of our ash dis-

. char ger is the ash discharge pipe formed

at its terminal or nozzle with an exterior

1,020,743
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bulging, . swelling or enlargement, which

produces a double tapered form from the in-
ner to the outer end and in connection with-
the inclosing clliptical casing:and discharge
pipe insures the highest possible efficiency.
We claim: B
1. In an ash discharger of the hydraulic

{vpe. the combination of an ash pipe, the-
“discharge end of which s’ externally ‘en-

lavged to produce a tapering form, a sple-

roidal shaped casing inclosing ‘the enlarged” -

end of the ash pipe. o discharge pipe lead-

ing from the-casing and ash pipe, thereby -

forming an annular passage and producing
a convergihg hydraulic jet after passing the
enlargéed portion of said ash pipe. and means
in the ash pipe for controlling the feed of
the ashes to the discharge pipe; said dis-

charge pipe being tapered inward toward -
its center and outward toward its discharge

end. - L Co
9. Tn.an ash discharger of the hydraulic
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type, an ash pipe the discharge énd of which

Jis externally enlavged to produce a tapering

form, a spheroidal shape casing inclosing
the enlarged end of ‘the ash pipe, thereby

forming an annular passage for producing .

90

a converging hydraulic jet, and a discharge = .

pipe leading from the casing, said discharge

pipe being tapered inward toward its center
and outward toward its discharge end. = "
3. In an ash dischirger of the hydraulic:

type, an ash pipe the discharge end of which:

is externally enlarged to produce a tapering:

form. a spheroidal shape casing inclosing:

the enlarged end of the ash pipe, thereby
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forming an annular passage for producing -
a converging hydraulic jet, and a discharge

pipe leading from the casing, said discharge
pipe being tapered inward toward its-center
and outward toward its dischatge énd, and-
means in the ash pipe for controlling the
feed of the ashes. R o

1. In combination with a vessel, an ash
discharger mounted in said vessel and com-.
prising a vertical-ash pipe with a horizon-
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tally disposed nozzle, the exterior of which -

is enlarged to produce a tapering form, a
spheroidal ‘shape casing inclosing the en

b . % -
larged end of the ash pipé, thereby forming .
an annular passage for producing a converg- -

ing hydraulic jet, and a discharge pipe lead-
ing from the casing, said.discharge pipe be--
ing tapered inward toward its .center and
outward toward ‘its discharge end, and
means in the ash pipe for cortrolling the

- feed of the ashes and a hydraulic pump for

producing a pressure for operating.the hy-
draulic jet. : S

5. Tii combination with a vessel, an ash
discharger mounted in said vessel and com-
prising a vertical ash pipe, the énd of which
is enlarged to form a tapering exterior, a

- spheroidal shape casing inclesing. the en-

larged end of theash pipe, thereby forming’
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an annular passage for producing a con-| In testimony whereof we affix our signa-
verging hydraulic jet, and a discharge pipe | tures in presence of two witnesses.
leading from the casing, said discharge pipe '
being tapered inward‘toward its center and WILLIAM BURLINGHAM.
5 outward toward its' dischargé end, and . FREDERICK P. PALEN.
means in the ash pipe for controlling the | - 4
feed of the ashes and a hydrauli¢ pump for | Witnesses: ‘
" producing a pressure for operating the hy- Jxo. B. LoceLy,
draulic jet. - ' J. A. MassiE.




