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My invention relates to sea chests for ma-
rine piping systems and particularly to sea
chests of the discharge type which are located
below the water line and it has for an object

5 to provide apparatus of the character desig-
nated which shall be capable of discharging
the water beneath the surface of the sea with
less resistance and consequently with greater
efficiency than the sea chests of the prior art.

It has for still another object to provide ap-
paratus of the foregoing character which,
consistent with a.given capacity, shall occupy
less space, entail less weight and be less cost-
ly to manufacture than the sea chests of the
15 prior art. :

These and other objects are effected by my
invention, as will be apparent from the fol-
lowing description and claims taken in con-
nection- with the accompanying ‘drawings,
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20 forming a part of this application, in which:

Fig. 1 is a view, in sectional elevation, of
a marine condenser circulating system which
embodies one form of discharge sea chest ar-
ranged in accordance with my invention;

Fig. 2 is a plan view of the condenser cir-
culating systemy shown in Fig. 1;

Fig. 3 is a transverse, sectional view taken
through a ship, and showing the relation of
the sea chest therein.

Fig. 4 is a detail view, in sectional eleva-
tion, of the discharge sea chest embodied in
the circulating system. illustrated in Figs. 1
and 2; and ‘
~ Fig. 5isa view, in elevation, looking at the
under or discharge side of the sea chest shown
in Fig. 4. e

A sea chest may be defined as a conduit
fitting open to the sea, secured to the skin of
the ship and connected to some piping sys-
10 tem of the ship for the purpose of admitting

- sea water to the piping system or for discharg-
ing water from the piping system. Sea chests
may be divided into two types, the inlet type
and the discharge type, the present-invention
relating to sea chests of the discharge type
and more particularly to those located below
the water line, which sea chests must dis-
charge the water into the sea against the re-
sistance offered by the sea water flowing past
.80 the hull of the ship. S
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In the greater majority of installations, the
overboard discharge sea chests are so secured
to the hull of the ship that their flow axes ex-
tend in the transverse plane of the ship, that

-is, a plane which is generally parallel to the

ship’s frames. In this way, the sea chest can
be attached to the hull of the ship between
an adjacent pair of frames, thereby involv-
ing very little alteration to the ship’s normal
hull structure. With sea chests so arranged,

it has been the practice to make the discharge

or exit end of the sea chest substantially flush
with the hull of the ship. 1have found, how-
ever, that with the latter arrangement, the
sea water imposes considerable back pressure
on the discharge end of the sea chest, thereby
retarding the flow of water through the sea
chest. - ‘ ,
In order to reduce this back pressure, over-
board discharge sea chests have sometimes
been " inclined toward the stern of the ship.

This arrangement is objectionable because

several of the ship’s frames must-be material-
ly altered to accommodate the inclined posi-
tion of the sea chest.  Furthermore, the in-
clined position creates even a greater back
pressure when the ship is moving astern.

I have, therefore, conceived of a form of
discharge sea chest which may be installed
with its axis in the transverse plane of the
ship but which is so constructed and arranged
that it is more efficient and adds more assist-
ance to the flow of the water than even those
sea chests which are installed at a very severe
angle. In accordance with my invention, I

from the hull structure on the forward side of
the discharge end of the sea chest, the func-
tion of the lip being to deflect the sea water
away from the outlet end of the sea chest,
thereby tending to create a void space into
which the water from the sea chest may flow.
In addition, I prefer to round off the edge of
the after side of the discharge end of the sea
chest so as to afford a more ready flow passage
for the water discharged through the sea
chest into the void space created by the lip:
While the protruding lip adds some resist-
ance to the movement of the hull of the ship
through the water, nevertheless, I have found
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that the energy required to overcome this re-
sistance is several times compensated for by
the reduction in energy required to circulate
the water through the discharge sea chest.
Referring now to the drawings for more
detailed description of my invention, I show
in Figs. 1 to 3 a ship’s structure 10 which em-
bodies a hull structure 12 and a water-tight,
inner plating structure 13 spaced 111W‘II‘CHV
from the hull structure. Longitudinally
spaced, transversely extending ship’s frames
are indicated at 14.. While my discharge sea
chest is applicable to any of numerotus water
circulating systems installed aboard a ship,
in the pr esent embodiment I show it apphed
to- a system for circulating coeling water
through a steam condenser, indicated at 15.
The condenser 15 is supported upon the in-
ner plating structure 13 and, in turn, has sup-
ported thereon prime movers, such as, for ex-
ample, steam turbines 16 and 17, for propel-
ling the ship. The turbines 16 and 17 dis-
charoe exhaust steam into the condenser 15
in a manner well-understood in the art. The
forward end of the ship is to the right of the
illustration and the astern end of the ship is
to the left of the illustration, the ahead mo-
tion of the ship being indicated by the arrow.
The condenser 15 is provided with a pair of
inlet water boxes 18 located at its forward
end and with a pair of discharge water boxes
19 located at its after end. Cooling water
is supplied to the inlet water boxes 18 by a
scoop or inlet fitting 21 which communicates

at its lower or inlet end 22 with the sea and ifs

upper or discharge end with a sea valve 23.
The latter in turn connects through suitable
piping 24 with the inlet water boxes 18. For
a detailed description of the construction and
operation of the inlet fitting 21, reference
might be made to my copending applieation,
Serial No. 547,923, filed June 30, 1931, en-
titled Marine condenser cuculatmc system
and assigned to the Westinghouse Electmc &
V[anuf'tcturmo Company.

Each of the dischar ge water boxes 19 com-
munieate through sepm‘ate conduits 25 and
sea valves 26 with overboard discharge sea
chests 27 constructed and arranged in accord-
ance with my invention.

Referring now to Figs. 4 and 5 for a de-
tailed description of the sea chests 27, each
sea chest embodies an inboard section 28, an
outhoard section 29, and an intermediate con-
necting section 81. The inboard section 28 is
inserted through a suitable opening 32 pro-
vided in the inner plating structure 13, the
direction of insertion.being from.the inner
side of the inner plating structure. The sec-
tion 28 is provided with a supporting flange
33 secured in a fluid-tight manner-to the in-
ner plating structure 13, as by rivets 34. - The
inboard end of the section 28 is provided with
a suitable flange 35 for connecting the same
to the sea valve 26.
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The outboard end of the section 28 is coun-
terbored, as at 36, to accommodate the inter-
mediate section 81. The latter is fixedly se-
cured to the inboard section 28 as by brazing
while, at its outboard end, it is provided with
a ﬂanoe 37 secured to a svnhm flange 8 pro-
vided on the outboard section. The ﬁanoes
37 and 38 are preferably joined by some dis-
connectable means, such as, for example,
bolts 39.

The outboard section 29 is inserted from
outside the hull of the ship through a suitable
opening 41 provided in the latter. It is pro-

~vided with an outboard securing flange 42

which is flush or is nearly flush as pr actical
with the hull structure. The flange 42 is se-
cured to the hull structure in a Water-tight
manner by the rivets 43. A chamfered dou-
bling plate 44 is preferably fitted about the
ﬂfm(re 42 so as to decrease hull resistance.

The outboard end of the section 29 i is pro-
vided with a protruding lip 45. The lip 45 is
disposed on the forward side of the sea chest,
the ahead motion of the ship being 111d101t—
ed by the arrow. Preferably, the hp 45 is of
greatest extent at the forward side of the sea
chest and tapers toward the hull in the di-
rection of the after end of the sea chest. In
the p1 esent embodiment, the lip 45 is located
entirely in the forward half of the sea chest,
the after half being flush with the flange 49,
In addition, the dlscharore edge of the after
half of the sea chest is plOVlded with a sub-
stantial radius of eurvature, such as 46, sc
as to facilitate the egress of the water Tuto
the sea. In the pr esent embodiment, the
radius 46 extends about the entire after half
of the.sea chest.

The sea chest 27 may be readily assembled
in the ship’s structure by inserting the sec-
tion 28 with the section 31 assembled thereon
through the opening 32, the direction of in-
sertion being from the i inner side of the inner
plating structure. The section 29 may be
readily inserted through the opening 41 from
the outer side of the hull structure after
which the bolts 39 may be installed.

As disclosed and claimed in my copending
application, Serial No. 547,120 filed June 26,
1931, entitled Marine sea chest and qsswned
to the Westinghouse Electric & Manufactur-
ing Company, the intermediate section 381
may be composed of some material, such as
annealed copper, which is 1e11t1ve1y soft,
so that, should there be any chspmcement of
the hull structure 12 toward the inner plat-
ing structure 13, the intermediate section 31
may readily deform without impairing the
water-tight integrity of the fitting.

In the embodiment 1]111'»31)rated the flow-
area of the sea chest 27 is of circular cross-sec-
tion throughout. Preferably, the sea chest
27 diverges in flow-area in an outboard di-
rection, the velocity of flow being higher at
the inboard end and lower at the dischar ge
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end. This permits a smaller valve 26 and a
smaller conduit 25 to be used, thereby effect-
ing a saving in weight and space occupied.

I'rom the foregoing description, the oper-

ation of my invention will be apparent. As- -
-structure located ‘below the water line for

suming that the ship is moving in an ahead
direction, that is, the direction indicated by
the arrow, there is a relative velocity between
the hull of the ship and the sea water ad-
jacent thereto. This causes a circulation
of water through the inlet fitting 21 and the
condenser 15, the water being finally dis-
charged to the sea through conduits 25,
valves 26 and sea chests 27. Because of the
lip 45, the sea water is deflected away from
the exit end of the sea chest 27 so that there
is a tendency to create a void space in the
area immediately adjacent to the exit end of
the sea chest. This permits the water flow-
ing through the sea chest to reach the sea
with considerably less resistance to flow than
would be the case if the lip 45 was omitted.
The discharge of water into the sea is further

facilitated by the substantial rounding of

the after edge of the gea chest, whereby the
water more readily enters the void space cre-
ated by the lip.

From the foregoing, it will be apparent
that I have provided a form of discharge sea
chest whereln its axis may extend in the
transverse plane of the ship.. In other words,
the axis of the sea chest may be substantially
parallel with the ship’s frames. However,
by providing the lip 45, the back pressure
normally acting against the outer end of such
a sea chest is avoided and, hence, the resist-
ance to the flow of the water through the sea
chest and into the sea is very materially les-
sened. The height of the lip, that is, the dis-
tance “A” in Fig. 4, should be proportioned
in accordance with the diameter of the sea
chest, the diameter referred to being indicat-
ed at “B” in Fig. 4. I have found from tests
that very effective results can be obtained
with lips of various heights and that the fore-
going proportions are merely given by way
of example to facilitate the understanding
of the invention. :

While I have shown my invention in sev-
eral forms, it will be obvious to those skilled
in the art that it is not so limited, but is sus-
ceptible of various other changes and modi-
fications, without departing from the spirit
thereof, and I desire, therefore, that only
such limitations shall be placed thereupon as
are imposed by the prior art or as are specifi-
cally set forth in the appended claims.

What I claim is: :

1. In a ship having an opening in its hull
structure located below the water line for
the discharge of water, a discharge sea chest
embodying a conduit secured to the hull
structure about the opening, and a lip pro-
jecting beyond the hull structure about the
opening, said lip having its maximum pro-

jection disposed forward of the center of the

opening and having its projecting portion
terminating approximately athwartship of

the center of the opening.. ,

2. In a ship having an opening in its hull 30

the discharge of water, a discharge sea chest
embodying a conduit of circular flow-area
secured to the hull structure about the open-

ing therein; and a lip projecting beyond the

hull structure about the forward side of the

‘opening, . the maximum projection. of said

lip beyond the hull structure being approxi-
mately cne-fifth the diameter of the conduit.
3. In aship having an opening in its hull

structure located below the water line for

w

Rd

the discharge of water, a discharge sea chest -

embodying a conduit having its axis extend-

‘ing in-cubstantially o transverse plane of the

ship, a flange provided on the conduit near
its .outboard and discharge énd, means for
securing the flange about the opening in the
hull structure; and a lip extending about the
forward side of the discharge opening, said
lip: projecting. outhoard. beyond -the hull
structure and having its projecting distance
greatest at the forward side of the discharge
opening and having. its projecting distance
tapering  inboard to. approximately the
athwartship center line of the discharge open-
ing, the after side of the discharge opening

being substantially flush with the hull struc-

ture of the ship and having its discharge
edge provided with a substantial radius of
curvature so as to facilitate egress of the
water. -

4. In a ship having a hull structure and a
water tight inner plating structure spaced
from the hull structure, a discharge sea chest
located below the water-line of the ship and
embodying an inner conduit member fixed-
ly secured to the inner plating structure, an
outer conduit member engaging the hull
structure and being open to the sea at the
hull structure, a flexible intermediate member
connecting the inner and outer conduit mem-
bers, a flange provided near the outboard end
of the outer conduit member, means for fixed-
ly securing said flange to the hull structure,
and a lip protruding outboard of the hull
structure and extending about the forward
side of the outer conduit member for de-
flecting sea water away from the open end
of the sea chest. ,

5. In a ship having an opening in its hull
structure located below the water line for
the discharge of water, a discharge sea chest
embodying a conduit having its axis extend-
ing in the transverse plane of the ship, said
conduit having a relatively small inbeard in-
let flow-area and a relatively larger outboard
discharge flow-area and said conduit diverg-
ing in a direction from the inlet toward the
discharge, means for fixedly securing the dis-
charge portion of the conduit to the hull
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structure, and a lip projecting beyond the
hull structure about the forward side of the
discharge end of the conduit.

6. In a ship having an opening in its hull
structure located below the water line for the
discharge of water, a discharge sea chest em-

‘bodying a conduit connected to the hull struec-

ture about the opening, and a lip projecting
beyond the hull structure-and disposed. en-
tirely on the forward side of the opening, the
after side of the conduit. conforming with
the contour of the hull structure and being
substantially flush therewith and having a
substantial radius of curvature on its dis-
charge edge so as to facilitate egress of the
water. :

7. In a ship having a hull structure and a
water-tight inner plating structure spaced
from the hull structure, a discharge sea chest
located below the water line of the ship and
embodying an inner conduit member fixedly
secured to the inner plating structure, an
outer conduit member engaging the hull
structure and being open to the sea at the hull
structure, a flexible interconnecting member
connecting the inner and outer conduit mem-
bers, a flange provided near the outboard end
of the outer conduit member, and means for
fixedly securing said flange to the hull struc-
ture.

In testimony whereof, I have hereunto sub-
scribed my name this 24th day of August,

1931.
HENRY F. SCHMIDT.
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