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This invention relates to the eduction of liquids 
of different specific gravities, and which are not 
readily diffusible through each other, whereby 
liquids of different specific gravities may be 

is separated. 
It is an object of the invention to provide 

improved maans for effecting the Separation of 
liquids of different specific gravities as referred 
to, for example the pumping of water from under 

10 oils, stick-water, from which glue is made, from . 
under tallow and the like. 

It has been found that the pumping overboard 
from vessels of oil in connection. With the pump 
ing of bilge water overboard from vessels has 

is resulted in great damage to vegetation and even 
to animal life so that stringent legal regulations 
have been enacted to prevent the throwing of 
oil overboard from vessels. 

It is a further object of the invention to pro 
go vide improved means for educting water from 

the bilges of vessels but thoroughly and Surely 
eliminating all risk of pumping overboard With 
it of any waste, drip fuel or lubricating oils. 
A further object of the invention is to pro 

25 vide improved eduction control means Whereby 
the eduction of the water may be accurately con 
trolled. Where the water is educted from beneath 
overlying oil the eduction can be accurately con 
trolled so that in pumping the bilge Water Over 

so board from a vessel the inadvertent pumping 
overboard of any overlying oil may be certainly 
and accurately avoided. 
A further object of the invention is to pro 

vide a means for facilitating salvaging oil, tallow 
SS. or like substances from liquids of different specific 

gravities. 
A further object of the invention is to provide 

means in a bilge pumping mechanism for pre 
venting erosion by the water entering the mecha 

O. nism and cause the eduction to be Smooth instead 
of jerky. 
When used in connection with a pump or other 

vacuum producing mechanism the invention com 
prises an addition to a Suction pipe line of a 

S. mechanism which, while acting as a strainer, will 
also automatically stop the eduction of all liquid 
at any predetermined level to which the device is 
adjusted, by admitting air at such point while 
the pump or vacuum producing mechanism con 

50 tinues in action, and which by excluding the 
air, which may be done by closing one valve, 
Will reestablish the Vacuum and cause eduction 
to automatically begin again and continue to the 
bottom of the device when the admission of air 

is through the strainer openings will interrupt and 
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stop the eduction. The invention may be used 
in connection with the operation of large me 
chanical separators, centrifugal and the like, and 
When so used it will greatly reduce the expense 
of the operation or Supplant them entirely. 
Other and ancillary objects of the invention 

will appear hereinafter. 
In the accompanying dra Wing Which illustrates 

the invention- s 
Fig. I is an end elevation of apparatus embody- 10 

ing the invention with the eduction pipe and 
also the air inlet pipe being partly broken away; 

Fig. II is a section. On the line II-II of Fig. I; 
Fig. III shows an end elevation of apparatus 

embodying the invention showing the installa- is 
tion of the mechanism in the forward bilge of 
a vessel having fore and aft bilges, the vessel 
being shown in transverse Section and broken 
away except for sufficient to show the relation 
of the bilge pumping mechanism thereto; and 

Fig. IV is an end elevation of the apparatus 
of Figs. I and E with additions thereto and as 
applied to the eduction of Water from a ship 
having its bilge water drained to a sump or col 
lecting well, a sufficient portion of the ship to 25 
show the relation of the educting apparatus 
thereto being shown in transverse section, the 
remainder of the ship being broken away. 

Referring to the drawing and first to Figs. I 
and II, the apparatus comprises a housing in 30 
the bottom edges of which are the openings 2 
through which water is drawn into the housing 
(the bottom of this housing usually resting upon 
the bilge or other supporting surface). While 
permitting the passage of the liquid into the 38 
housing the passage of rags, Waste or other ob 
jects that might choke the Suction pipe or pump 
is arrested. 

In a boss 3 in the top of the housing is 
screwed a suction pipe 4 so as to make air tight 40 
communication with the interior of the housing. 
This eduction pipe 4 connects with a pump or 
other vacuum producing mechanism. It will 
be noted that the pipe 4 does not project into 
the housing and this is desirable for the reasons 45 
that will appear herein below. 

Also in the top of the housing is another boss 
5 through which extends a screw-threaded open 
ing. Screw-threaded in this opening and ex 
tending from the exterior to the interior of the 50 
housing is an air inlet pipe 6, communicating 
with the atmosphere, and the turning of which in 
one direction or the other, will cause its open end 
within the housing to be projected further in 
wardly or retracted outwardly. In other words, 65. 
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2 
the inlet opening of the air duct may be placed 
at any desired point between the bottom and the 
top of the housing . The pipe 6 has the thread 
cut on its outside from its bottom extremity to 

5 the hexagonal nut 7 which is fixedly secured to 
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the pipe 6 and provides a wrench-hold by which 
the pipe may be turned to adjust its open end to 
the desired height, and the pipe may be Secured 
in any desired position of adjustment by means 
of a lock-nut 8. Suitably joined with the pipe 6, 
by means of a coupling 9, is a pipe f) Which, in 
bilge service may extend through the floor plates 

to any convenient location for the manually 
operated valve 2 controlling the air inlet duct. 
When the level of the liquid is below the top of 

the housing , the pumping of the liquid may be 
controlled by this valve 2. When the valve is 
closed the pumping takes place but the eduction 
may be instantly stopped by opening the Valve. 
When pumping water overboard from beneath 
overlying oil it may be desirable for the perSon 
in charge to have the air valve 2 at hand in 
Some convenient location and Watch the Over 
board discharge for the first appearance of oil 
when the valve may be opened and the eduction 
of liquid immediately stopped although the pump 
continues in operation. 
With regard to the apparatus referred to it is 

to be observed that any change in elevation of 
the bottom of the suction pipe above the air in 
let has no effect whatever on the level at which 
the suction will be broken and the eduction 
stopped. Under such conditions the elevation of 
the air inlet is controlling. For this reason the 
suction pipe 4 is ended in the boSS 3 in the top 
of the housing , while the air inlet pipe 6 passes 
through the boss 5 down into the housing f, and 
this open end is adjusted at any predetermined 
level at which it may be desired to break the Suc 
tion and stop the eduction of liquid through the 
pipe 4. The vertical position of the bottom of 
the air inlet pipe 6 will control the level of the 
liquid in the bilge or other vessel at which the 
pump will stop educting liquid, if the air valve 
2 is open. When the air valve 2 is closed the 

eduction will take place down to the bottom of the 
vessel in which the mechanism is working, Sub 
ject to the condition that the eduction may be 
stopped at any instant after the end of the air 
intake duct has been uncovered, by opening the 
valve 2. It will be apparent that by the adjust 
ing and control means described, the pumping 
of the bilge may be stopped at or before all the 
water is pumped from beneath the oil so that 
no oil will be pumped overboard. 

If the suction pipe 4 should extend into the 
housing to a level below the open end of the air 
inlet pipe 6, then when the valve 2 is open, the 
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bottom of the Suction pipe would control the ele 
vation at which the suction would be broken and, 
in such cases the level of the open end of the air 
inlet pipe 6 would have no influence on the point 
at which the Suction Would be broken. 
The housing has a transverse vertical parti 

tion 3 which joins the top and sides of the hOUS 
ing, but its lower edge is spaced a distance from 
the bottom edges of the housing, such spacing 
providing the only means of communication be 
tween the chamber 4 and the chamber upon the 
other side of the partition 3, into which open 
the pipes 6 and 4. The chamber 4 is a suction 
air chamber which serves to eliminate the pulsa 
tive or jerky effects of reciprocating pumps on 
the fluid pumped. When the liquid being 
pumped has been lowered to a level a short dis 
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tance above the point at which the open end of 
the air pipe 6 has been set, the modifying of the 
effects of the pulsations or jerks of the pump Will 
prevent globules of air from being Sucked out of 
the air duct before the adjusted level of the 5 
liquid has been reached and the Suction definite 
ly broken and eduction stopped. Also, by the 
elimination or reduction of the pulsatory effect of 
the pump, the rate of flow of the liquid through 
the openings 2 is made more nearly uniform 
and its maximum velocity is greatly reduced. 
This is of importance for the reason that where 
bilge suction pipes are placed close to the bottom 
of plates of vessels, thus making the Velocity of 
intake high, the composite bilge liquids will erode 
holes even entirely through the vessel's plates. 
This erosive effect varies as the Square of the We 
locity of inflowing liquid so that the reduction of 
the maximum velocity by making the periphery 
of the housing relatively large and by providing 
the air chamber 4, is of great importance. A 
plug 6 screwed into a boss 5 in the top of the 
housing provides a means for connecting an ad 
ditional suction air chamber where the volume 
of the air chamber 4 within the housing is not 25 
Sufficient. 

Referring now to Fig. III, the housing is shown 
located in a longitudinal bilge formed between 
the tank 7 and the side and bottom, or 'skin' 8 
of a vessel. The air duct pipe 0 is shown ex 
tending through the floor plates above which 
is the suction-breaking air valve 2 conveniently 
located and the eduction pipe 4 leading to the 
bilge pump. w 

Referring now to Fig. IV, the apparatus is 
shown as adapted to a sump or well. In this con 
struction of vessels a given volume of oil Will 
occupy a much greater depth until the sump 9 
has become filled and the accumulated oil and 
water flow out over the tank tops 20. In such 
cases the housing may be of such dimensions 
as to extend from the Sump bottom 8 to the 
required distance above the sump top. However, 
the housing may be made of less height and 
rest on a supporting platform 2. In the air- 45. 
rangement shown, a valve 22 is inserted in the 
eduction pipe 4 and connected with the eduction 
pipe by a T, 23, and a valve 24 is a pipe 25 reach 
ing nearly to the bottom of the sump 9. During 
the pumping of the water from beneath the oil, 
the valve 22 is open and the valve 24 is closed 
whereupon the mechanism operates in the man 
ner as previously described. When it is desired 
to give a periodic cleaning as required by legal 
regulations, the valve 22 is closed and the empty- 55, 
ing of the sump 9 to the bottom of the pipe 25 
results. The valve 24 might generally be omitted 
entirely as no liquid could be drawn up through it 
below the setting of the air duct 6 so long as 
the valve 2 was open, causing the air admitted 60. 
to the housing through the air duct to break the 
suction. Even if the air valve 2 Were closed 
the bilge liquid could not be pumped below the 
openings 2 because the air entering those open 
ings would break the suction. When the bilge 65. 
liquid is at a level covering all air openings into 
the housing, the liquid would be drawn through 
both the housing and the pipe 25. 
While the invention has been illustrated in 

what are considered its best applications it may 70 
have other embodiments without departing from 
its spirit and is not limited to the structures 
shown in the drawing. 
What I claim is: 
1. In a bilge pumping mechanism, the combi- 5 
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nation with a housing having openings for ad 
mitting fluid to the interior of the housing, a 
liquid eduction duct opening into said housing 
and an air inlet duct opening into said housing 
at a point nearer the first mentioned openings 
than is the eduction duct opening. 

2. In a bilge pumping mechanism, the combi 
nation. With a housing having openings for ad 
mitting fluid to the interior of the housing, a liq 
luid eduction duct opening into said housing, an 
air inlet duct opening into said housing and 
means for adjustably mounting said duct to per 
mit the opening of Said air duct into said housing 
to be varied in distance from the first mentioned 
openings. 

3. In a bilge pumping mechanism, the combi 
nation With a housing having openings for ad 
mitting fluid to the interior of the housing, a 
liquid eduction duct opening into said housing, 
an air inlet duct opening into said housing and 
means for adjustably mounting said duct to per 
mit the opening of Said air duct into said hous 
ing to be varied in distance from the first men 
tioned Openings, said opening of said air inlet 
duct into Said housing being nearer the first men 
tioned Openings than is the said eduction duct 
Opening. 

4. In a bilge pumping mechanism, the combi 
nation with a housing having openings adjacent 
its bottom for admitting fluid to the interior of the 
housing, a liquid eduction duct passing through 
the top of Said housing and an air inlet duct, 
Screw-threaded in the top of said housing where 
by its opening may be advanced or retracted in 
Said housing With relation to the intake of said 
liquid eduction duct. 

5. In a bilge pumping mechanism, the combi 
nation with a housing having an open bottom 
with recesses at the edges of its sides for ad 
mitting fluid to be punped to the interior of the 
housing, a liquid eduction duct opening into said 
housing and an air inlet duct opening into said 
housing at a point nearer the said recesses than is 
the eduction duct opening. 

6. In a bilge punping mechanism, the combi 
nation. With a housing having an open bottom 
With receSSes at the edges of its sides for ad 

3 
mitting the fluid to be pumped to the interior of 
the housing, a liquid eduction duct passing 
through the top of said housing and an air inlet 
duct adjustably passing into said housing where 
by its opening may be advanced or retracted in 
Said housing With relation to the intake of said 
liquid eduction duct, 

7. In a bilge pumping mechanism, the combi 
nation. With a housing having openings for ad 
mitting fluid to the interior of the housing, a 
liquid eduction duct opening into said housing 
and an air inlet duct opening into said housing at 
a point nearer the first mentioned openings than 
is the eduction duct opening, and a valve con 
trolling the passage of air through said air duct. 

8. In a bilge pumping mechanism, the combi 
nation. With a housing having openings adjacent 
to its bottom for admitting fluid to the interior 
of the housing, a liquid eduction duct passing 
through the top of Said housing and an air inlet 
duct Screw-threaded in the top of said housing 
Whereby its opening may be advanced or re 
tracted in Said housing with relation to the in 
take of Said liquid eduction duct and a valve 
controlling the passage of air through said air 
duct. 

9. In a bilge pumping mechanism, the combi 
nation With a housing having an open bottom 
With receSSes at the edges of its sides for ad 
mitting fluid to the interior of the housing, a liq 
luid eduction duct passing through the top of said 
housing and an air inlet duct screw-threaded 
in the top of Said housing whereby its opening 
Inay be advanced or retracted in said housing 
With relation to the intake of said liquid eduction 
duct and a valve controlling the passage of air 
through said air duct. 

i0. In a bilge pumping mechanism, the combi 
nation with a housing having openings for ad 
mitting fluid to the interior of the housing, a liq 
uid eduction duct opening into said housing and 
terminating at the top of said housing and an 
air inlet duct passing through said top, opening 
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into Said housing and extending into said housing 
to a point removed from said top. 
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