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Patented Feb. 23, 1954 

UNITED STATES PATENT OFFICE 
2,669,934 

SUBMERSIBLE AUTOMATIC BLGE PUMP 

Richard R. Lovett, Jr., Longport, N.J. 
Application, March 12, 1952, Serial No. 276,086 

My invention relates to a new and useful in 
provement in submersible automatic bilge pumps 
and has for an object to provide a pump that 
may be fastened to the top of the inner keel of a 
boat, the pump to be set in an upright position 
at the lowest point in the bilge, to which the 
Water will drain. 
Another object of the invention is to provide 

a bilge pump unit that will not only be fully 
automatic So that as the water rises the pump 
Will start operating, but also to provide a unit 
wherein there is no likelihood of the water reach 
ing Certain parts of the unit to affect the motor 
or the driving parts of the pump or the automatic 
SWitch. 
With most bilge pumps with which I am 

familiar, after a few months of service, water 
Will leak around the drive shaft of the pump or 
motor, or the operating rods of the float, or 
around the inlet cable to the motor, to affect the 
Windings of the motor, or the terminal points of 
the cable, or the contact points of the switch 
mechanism; and, if the bilge pump is used on a 
boat in salt water, the connections become cor 
roded so that it is necessary at the end of the 
boating season, if not before, to repair the unit 
and/or Substitute new parts for those parts that 
have been damaged by the Salt water. 

Also, with a number of pumps with which I 
an familiar, moisture or condensation of water 
will work up through the unit and cause consider 
able damage, calling for repairing or rebuilding 
the unit. 
Another object of the invention, therefore, is to 

provide a submersible automatic bilge pump unit 
wherein a number of the working parts are 
hermetically sealed in respective chambers, while 
the inlet for the cable and the drive shaft of the 
pump, and the tip-up or activating rod for the 
Switch all extend through a trapped air pressure 
chamber, so that even though deeply submerged, 
due to the air pressure in the air pressure cham 
ber, no water can enter around the parts above 
Inentioned. 

Still another object of the invention is to pro 
vide a unit in which there is a trapped air cham 
ber in the lower portion thereof and a tightly 
Sealed chamber on top, of much less air capacity, , 
so that when the pump is submerged water may 
only rise to a certain height due to the air pres 
Sure in the trapped air chamber. 

Still another object of the invention is to pro 
vide a pump wherein the air trapped in the in 
verted air chamber when the unit is submerged 
prevents the Water from rising in proportion to 
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2 
the pressure or depth. Of course, the deeper the 
submersion, the higher the liquid will rise in the 
air chamber. 

Still another object of the invention is to have 
the upper chambers so relatively small compared 
with the lower air chamber that mathematically 
the pump could be Submerged to a great depth 
Without the Water rising high enough in the 
trapped air chamber to affect the parts hereto 
fore mentioned. 

Still another object of the invention is to pro 
Wide a unit having an air pressure chamber in 
which the shaft of the centrifugal pump is 
located, and to have a Small chamber in the cover 
Or dome of the unit. With a very Small clearance 
for the driving means. 

Still another object of the invention is to have 
the inlet cable for the motor enter at the top 
of the trapped air chamber, so that there is no 
possibility of Water reaching the motor. 

Still another object of the invention is to 
mount the motor in an upright position and 
drive the pump shaft from within the upper 
chamber or dome and to provide a very small 
clearance for the driving parts of the shaft to 
thus keep the ratio of cubic air in the upper 
chamber low with respect to the amount of cubic 
air in the trapped air chamber. 
Another object of the invention is to provide 

an automatic Submersible bilge pump where, in 
addition to the trapped air chamber in the lower 
portion of the unit, the shaft of the drive pump 
may be further protected (as will later be men 
tioned) from any Water passing around the same 
and up into the upper dome or cover, which 
otherwise might occur from a rocking of the 
boat. 

Still another object of the invention is to con 
Struct a unit with an integral well for the motor, 
the Well being lined with a cork insulation, and 
a trapped air chamber partly surrounding the 
Well, So that the motor heat is controlled by the 
corkinsulation where the heat of the motor might 
come in contact with portions of the housing 
directly cooled by water. The motor heat may 
then be dissipated through the portions of the 
housing which are in contact with the air in the 
interior of the trapped air chamber, and also be discharged through a plastic cover or dome 
(which will be hereinafter mentioned) over the 
drive. 

Still another object of the invention is to in 
Sulate the Well with cork and to combine the 
Same With a non-conductive drive to thus elimi 
nate any possibility of induced electrolitic action 



3. 
due to any slight leak which might be present in 
the motor Windings, but which would not neces 
Sarily impair the motor power output. 
With these and other objects in view, the in 

vention consists in certain new and useful im 
provements and combination of parts as will be 
hereinafter more fully described and pointed out 
in the claims. 

Referring now to the drawings, showing the 
preferred form and two modifications, 

Fig. 1 is a side elevation of a boat hull and 
showing the position of the bilge pump, 

Fig. 2 is a Side elevation of the unit with parts 
broken away, and other parts in section, for clear 
neSS of illustration, 

Fig. 3 is a top plan view with the plastic dome. 
or cover removed, 

Fig. 4 is a bottom plan view of the unit with 
the lower plate removed, 

Fig. 5 is a vertical, sectional view taken on line 
5-5 of Fig. 3, the dotted lines showing the posi 
tion of the float when in its raised position, 

Fig. 6 is a fragmentary, vertical, sectional view, 
showing the chamber and the mercury switch, 
taken online 6-6 of Fig. 3, 

Fig. 7 is a fragmentary, vertical section, show 
ing the mercury Switch and the linkage to the 
float, taken online 7-7 of Fig. 3, 

Fig. 8 is an enlarged, detailed view, showing the 
mercury SWitch and its linkage in its cut-out posi 
tion, 

Fig. 9 is a similar view, but showing the link 
age in position about to actuate the Switch, 

Fig. 10 is a similar view, but showing the mer 
cury switch in its cut-in or operative position, 

Fig. 11 is a detailed, sectional view of the mer 
cury Switch, taken on line -l of Fig. 8, 

Fig. 12 is a bottom plan view of the cover or 
dome, 

Fig. 13 is a horizontal section of the motor cas 
ing and well, taken approximately on line 3-3 
of Fig. 5, the motor being omitted, 

Fig. 14 is a vertical, sectional view taken on 
line 4-4 of Fig. 13, - 

Fig. 15 is a Wertical, sectional view through the 
dome, on line 5-5 of Fig. 12, 

Fig. 16 is a perspective view, showing the float 
and its linkage for operating the mercury switch, 

Fig. 17 is a fragmentary, sectional view, show 
ing the lead-in cable passing up through the top 
of the trapped air chamber to the notor, taken 
approximately online 7-7 of Fig. 3, 

Fig. 18 is a diagrammatic view showing the cir 
cuit controlling the motor by the mercury switch, 

Fig. 19 is a detailed sectional view, showing a 
modified form wherein a micro-switch is used 
rather than a mercury SWitch, 

Fig. 20 is a top plan view of a still further modi 
fied form of unit or bilge pump, also showing the 
micro-Switch instead of the mercury switch, 

Fig.21 is a vertical section taken approximately 
online 21-21 of Fig.20, 

Fig. 22 is a vertical, transverse section taken 
Online 22-22 of Figs. 20 and 21, 

Fig. 23 is a bottom plan view of the plastic 
done of the modified form of unit, 

Fig. 24 is an elevation of the micro-switch op 
erating cam with the lower end in section, and 

Fig.25 is a fragmentary perspective of the con 
nection between the float arms and operating ro 
for the micro-switch cam. 
At the OutSet, it might be mentioned that the 

unit is primarily a bilge pump, but it will be 
understood that the same with a larger motor 
and parts may efficiently be used wherever it is 

2,669,984 

10 

15 

20 

25 

4) 

45 

50 

55 

60 

65 

70 

desirable to have a submersible pump, such as in 
cellars or basements, etc. 

Referring now to Figs. 1, 2 and 3, it will be seen 
that the unit comprises a base plate , which is 
to be secured to the upper surface of the keel 
in the bilge of a boat; while threaded within the 
plate , at the four corners are the Supporting 
posts 2. On these supporting posts 2 is supported 
the remainder of the unit. By supporting the 
unit in this manner, the Sane may be removed 
quickly from the base plate f When and if neces 
Say. 

Referring now more particularly to the unit, 
there is shown the metal housing 3 having an 
integral top plate 4, through which the afore 
mentioned posts 2 pass to support the unit on 
the plate ... Integrally formed on the under 
surface of the top plate 4 is a Well 5 closed at its 
bottom8 and open at its top 7. 
As may be seen in Figs. 2 and 5, the top plate 

4.extends out beyond the rear wall 8 of the Well 
5 as at 9, while partly encircling this rear wall 
8 is the metal float fo, which will rise and fall 
beneath the over-hanging part 9 of the top 
plate 4. - - - 
Also depending integrally from the top plate 4. 

is a metal casing whose rear portion in. 
reality forms the rear wall 8 of the aforemen 
tioned well 5. The side walls of this casing 
are tangent to the well 5 to form a trapped air. 
chamber 2 which extends to the front of the Well 
5 and partly around the sides thereof. ... . . ; 
Thus, there is a top plate-4, a depending casing 
, and a well 5 within the casing fi, a part of 

the casing forming a part of the well 5, and 
the well 5 less in area, than the casing di- to 
provide a resultant trapped air chamber 2, . 
partly around the well 5 and extending up to the 
top plate 4, in front and to the sides of the Well 5. 
Glancing for the moment at Figs. 2, 3, 5, 6 and 

7, there will be seen another relatively small, 
chamber 3, for housing a mercury Switch 4 
(hereinafter to be mentioned). This chamber 3 
is open at its top 5, while the walls 3' depend 
from the top plate ; or, in other words, this 
integral chamber 3 is located in the upper por 
tion of the trapped air chamber 2. 
Without considering the dome or cover (to be 

hereinafter mentioned), it will be seen that in 
the air chamber 2 there is a well 5, in which 
is to be housed a motor (to be hereinafter men. 
tioned), and a Small chamber 3 for housing the 
mercury SWitch 4. .. 

It is desirable to keep the amount of air in the 
unit (cover or dome) above the trapped, air. 
chamber 2 to a minimum, as the ratio of the 
trapped air to the untrapped air in the unit will 
regulate the height to which the water may rise - 
Within the trapped air chamber f2. ', 
Along the lower edge of the casing if the was 

of the casing are cut away at f6 (as may be. 
Seen in Fig. 2) So that the water may enter. 
through the bottom of the centrifugal pump I, 
which botton is spaced slightly above the lower. 
plate (as may be seen in Figs. 2 and 5). This 
centrifugal pump consists of the casing or 
housing 8 with its outlet - 9, which will be con 
nected to a small hose 20 (shown in dotted lines: 
in Fig. 1) and discharge as at 2-f above the water 
line of the boat. 

Extending down. Within the housing fe of the 
centrifugal pump f is the driven shaft 22 on the 
lower end of which is threaded the impeller 23. 
The shaft 22 fits within an aperture 24, 'which is 
an integral part of the walls of the well 5, and 
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also extends between the aforementioned cham 
ber 3 and a Wall of the well 5. There is a bear 
ing 25 near the upper end of the shaft 22, and on 
this shaft 22, extending above the top plate 4, is 
a small, horizontally positioned pulley or drive 
wheel 26, which is grooved to receive two or more 
endless coiled springs 2. 

In the well 5 may be seen the motor 28, in the 
present instance a relatively Small one, one of 
forty-two watts that operates on a six-volt bat 
tery, the motor 28 being set in a vertical position 
with the drive shaft 29 extending upwardly. At 
the end of this drive shaft 29 is a like pulley wheel 
30, which is grooved to receive the endless coiled 
springs 27. Thus, when the motor 28 is switched 
On, it will drive the centrifugal pump 7 through 
the aforementioned endless coiled springs 27 and 
the pulleys 26 and 30. 

It will be understood that although I have 
shown endless coiled springs for the drive be 
tween the driving means and the driven means, 
other forms of belts might be used; or, a fric 
tional drive or meshing gears may be substituted. 
With a small motor as mentioned, I have found 

that the pump can discharge approximately five 
gallons of water in one minute. 
The centrifugal pump 7 has a boss 3 that 

extends to the bottom wall 6 of the Well 5. There 
is no packing or seal in this boss 3 through 
Which the shaft 22 extends, and thus the problem 
of the centrifugal pump 7 becoming airbound is 
eliminated. When the water rises in the centrif 
ugal pump 7, the air passes out through the 
clearance around the shaft 22 and the pump 7 
is primed even though the discharge line may be 
trapped. 
When the pump f 7 starts operating due to the 

float 0 rising, as will be mentioned shortly, the 
Water will have covered the inlet port of the pump 
f7, and the air will be drawn out of the pump 7 
and the water will rise slightly above the top of 
the pump 7, at which time a small portion of 
Water is forced through the bearing and boss 3, 
which water will act as a lubricant, a coolant, and 
also an effective seal. It will be understood that 
there is no seal or packing around the shaft 22 
or in the boss 3f, so that the air can be forced 
out of the pump 7, and then a small amount of 
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Water is also forced through the bearing to effect 
a Water Seal. The absence of a packing also per 
mits the free rotation of the shaft 22. 

It will also be noticed, especially from Fig. 5, 
50 

that filling up the well 5 around the motor 28 is . 
an asbestos or a mastic, or any other desired fill 
ing 32. This filling 32 is also under the motor 28 
So that any air space not occupied by the motor 
28 in the well 5 will be filled, to thus reduce the 
air space to a minimum. 

It Will also be noticed around the inner walls 
of the Well 5 there is a cork insulation 33 which 
controls the dissipation of the heat and tends to 
Overcone any condensation of moisture about the 
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motor 28, and also eliminates the possibility of 
any electrolitic action which might be caused by 
a slight electrical leak. 

It will also be noticed that I cork-line the 
SWitch chamber 3 with a like cork insulation 34. 

Referring next to the float mechanism O and 
its linkage with the aforementioned mercury 
Switch 4, reference is made to Fig. 11, where 
there is shown a hollow metal sealed float O 

65. 

70 

which is arcuate on its inner face as at 35 and 
tapers slightly upwardly on its inner face as at 
36 (as may be seen in Fig. 5) so that it will clear. 75 

6 
the Outer Wall 8 of the Well 5 as it rises from: 
its lower position. 

Extending rearwardly from this metal float lo 
are the opposite arms 37 and 37' which extend: 
rearwardly and then bend back on themselves at 
38 and 38' and then are connected by the cross 
bar 39. Extending upwardly from an arm. 38' 
is the actuating rod 40 which is pivoted at its 
lower end at 4 to Said arm. 38', and then passes 
(as may be seen in Fig. 7) through the top plate 
4, and is then bent as at 42 to connect with an 
arm 43, which is part of the mercury switch 4. 

Referring now for the moment to the mercury 
Switch f4 (shown in detail in Figs. 8, 9 and 10) 
there will be seen a small supporting Screw 44 
On which is pivotally supported the mercury 
switch f4 that has the bands 45, through the 
lower ends of which pass the aforementioned 
Supporting Screw 44. There also may be Seen the 
bracket 46 of which the arm 43' is an integral 
part, which bracket 46 is likewise pivotally supe 
ported on the aforementioned screw or post 44. 
In the body portion 47 of the bracket 46 there 
is an arcuate slot 48 through which passes the 
nib 49 on the lower part of the bands 45 that 
encircle the Switch 4 and support the switch 
4 on the post 44. 
To insure the tripover of the mercury switch 
4 when actuated by the rod 40, which in turn 

is actuated by the rise and fall of the float 0, 
there is fastened a small spring 50 connected to 
the rear of the bracket 46 and to the aforemen 
tioned nib 49. 
Thus, when the rod 40 rises, the mercury switch 

4 is forced from its cut-out position to its cut 
in position. As soon as the mercury switch 4 
passes the dead center the spring 50 will tend 
to Snap the mercury switch 4 to its cut-in posi 
tion. This insures a positive and quick move 
ment of the mercury switch 4. 
In FigS. 8, 9, 10 and 11, the mercury switch 

4 is shown in detail. Fig. 8 shows the mercury 
Switch 4 in its cut-out position and as the actu 
atting rod 40 is raised, the end wall of the arcu 
ate slot 48 will eventually contact with the nib 49 
and tip the mercury Switch 4 to the position 
shown in Fig. 10. When the rod 40 is lowered, 
the operation is just the reverse. 
Due to the arcuate slot 48 and the time that 

it takes the end wall of the slot 48 to contact 
With the nib 49, will let the water rise in the air 
chamber 2 to the line marked “in” on Fig. 5. 
The pump 7 will then operate to lower the water 
to the line marked "out" as shown in Fig. 5, 
When the pump 7 will cease to operate. In other 
Words, the arrangement of the mercury switch 4 
and the arcuate slot 48 prevents the pump 7 
from continually cutting in and out on just a 
slight rise of the water. 

Also, by having the Small spring 50 shown, it 
assists in tripping the pump fl over the dead 
center. 

In Fig. 14 there is diagrammatically shown 
the lead-in wires a and b and the mercury switch 
4 and the motor 28, showing that the motor 28 

is controlled by the movement of the aforemen 
tioned mercury switch 4, which in turn is actu 
ated by the float f O. 

Referring now to the plastic cover or dome 5, 
as shown in Figs. 2, 5, 6, 12 and 13, there will 
be seen that it is made out of heavy transparent 
plastic, which is milled or formed with a cham 
ber 52, which is just large enough to encase the 
aforementioned pulley wheels 26 and 30 and al 
low for their free movement, but to hold airspace' 
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dowri to a minimum. This plastic dome 5 is 
held in place by numerous screws 53 which are 
in turned secured in the top plate 4, there being 
a gasket 54 between the top plate 4 and the Said 
dome or cover 5, to make the same air-tight and 
water-tight. 
There is also milled in this done or cover 5 

the relatively small chamber 55 into which exe 
tends the top of the trip rod 40 for operating 
the mercury switch di. Also, the dome or cover 
5 is milled out slightly as at 56 (as may be seen 
in Fig. 2) to receive a bend 5 of the main inlet 
cable 58, which in turn leads to the Switoh 4 
for the control of the motor 28. 
Thus, in the dogne or cover 5 there is the larg 

est chamber 52, the very Small chamber 55, and 
the small cut-out portion 58 for the lead-in cables 
58 has the air space in the done 5 is kept 
as low as possible So that the Watsr Will not rise 
t00 high in the aforementioned trapped air 
chainber 2. By having this done or cover 5: 
made of transparant piastic, the Working parts, 
that is, the pulleys 28 and 39, and the SWitch a 
may be seen, and in case of repair, the cover 5 
can be removed quickly &nd easily. . 

Referring for the nonent to Figs. 3 and 17, it 
will be seen that the inlet cable 58 passes into 
the unit at is lower edge through Cae of the 
Openings around the easing i , and passes up 
wardly through the trapped air chamber 2 and 
through the Small opening f2' between the cham 
ber 3 and the Weil 5, for connection with the 
Switch 4. Thus the Water being under pressure 
in the air chamber 2 will never reach the open 
ing 59 and the top plate 4 to pass into the done 
5 and over the notor 28. However, to guard 
against Splash in the event of heavy roying and 
pitching in rough Seas, there is a nastic or seal 
as at 68 about the cable 58 where it passes 
through the top plate 4 and up into the dome. 
5. Thus the gable 5S is cemenited into the unit 
merely as an added precaution. 
Also, as may be seen in Fig. 7, the tip-up rod. 

60 passes up through the top plate 4 at the top 
of the trapped air chamber 2 so that there is 
little possibility of water leaking around the ori 
fiee 6 in the top plate through which the afore 
Inentioned rod 3 passes. 

However, to avoid any gossibility of water 
Splashing from a heavy rocking or rolling of the 
boat, and as an extra safeguard, secure a small 
boot or belows 62 to the tip-up rod 43 near the 
upper end of the tip-up rod 33 and bearing on 
the under-surface of the upper plate A, to thus 
doubly prevent any water from gassing up 
through the orifice 6 and from this orifice Gi 
possibly into the motor switch chamber 3. 

It Will be seen that by providing a trapped 
air chamber 2 through which the upper part of 
the cable 58 passes to the mercury switch 4, and 
the top part of the tip-up rod 49 passes through 
the base plate and the top of the trapped air 
chamber 2 and the drive shaft 22 of the pump 

also passes through this air space, there is 
no likelihood of any water passing up into the 
done or cover 5 where it would run down into 
the electrical parts to damage the pump. 
Around the unit there may be seen a screen 

68 to keep any foreign substances from getting 
into the bilge pump. 

It will be seen that I have provided a very 
compact unit measuring around 44' in width, 
7' in length, and 6%, ’’ in height, so that it can 
easily be placed on the keel and not interfere 
with the floor boards of the boat. Furthermore, 
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8. 
by having the unit secured to a base plate which 
in titlin is Secured to the keel, the unit can be ree 
noved quickly from the base plate. 
The plastic cover or dome 5 permits easy 

inspection and can be removed quickly alrad readi 
ly if ever necessary to renew the belts, although 
I have found in actual practice that they show 
no signs of wear in a thousand hours of use. 
The operation of the pump is extremely sin 

ple. As the water rises in the bilge to about the 
top of the line marked "in" (Fig. 2) the float 10 
Will have raised to its upper position to in turn 
Snap the mercury switch f4 to its cut-in posi 
tion; and the pump Will be primed and immedia 
ately start to pump the water from the bilge. 
This Will continue until the Water again lowers 
the fighat 9 to its cut-out position, which will. 
in turn operate the mercury switch la to this 
clait out the motor 28. 

Referring now to Figs. 20 to 25 inclusive, there 
is shown a modified form of bilge pump or unit, 
Wherein the principles and most of the structure 
are Substantially the same as in the preferred 
form, the gain differeraces being that rather than 
employing a mercury switch I employ a micro 
SWitch, which takes up less room in the Enit and . 
may be mounted in the done or cover, to thus 
do away with casting a Switch chamber in the 
casing proper, as in the preferred form. 
There is shown in Figs. 20 and 21 the top plate 

68, the casing (; in which is included a well 
D2, and the tangent side walls 83 of the casing 

f0. With the resultant trapped air chamber 94, 
Similar to the construction shown in the pre 
ferred form. 
There is also shown the motor 05 which drives 

through the pulley 06 and the belts 37, the 
pump drive shaft f68 on which there is a pulley 
f89. Similar to the pulleys 08. . 
The drive shaft or impeller shaft fes is pro 

vided with the impeller i89 that fits within the 
pump of Casing ?o, similar to the preferred 
form, the inlet being at the bottom if f and the 
outlet of the pump being shown at 2, which 
will discharge above the water line of the hull. 
There is a float 3 which is connected by the 

two arms f4 and 5 which are pivoted at their 
rear ends in the casing walls similar to the pre 
ferred form, but these arms f4 and 45 form a 
loop as at f6 (see Fig. 25) at their rear, to 
which is connected the actuating rod 7, which 
extends upwardly (as may be seen in Fig. 22) and 
has a small ball ffB which fits in the bottom of 
the vertical can 9, which cam i9 in turn op 
erates within the collar 20 (as may be seen in , 
Fig. 22), the cam 9 being raised and lowered 
by the action of the float f 3 and its linkage 4 
and f 5 and the actuating rod 7. 

In this eollar 2) there is an aperture 2 (Fig. 
22) in which is mounted a small ball bearing 22 
which presses against the stub arm or nose 23 of 
a naicro-Switch 24. The micro-switch is not 
illustrated in detail, but as is well known, it ope, 
erates on a movement of substantially ten 
thousandths of an inch. : 

It Will be noticed that this microswitch 24 is 
located above the top plate foe and in a small 
chamber 25 that is formed in the plastic dome or 
cover f26, which will be referred to shortly. 

flocated on the upper end of the tip-up rod, 
f is a boot 27 that encases the lower part of 

the collar f20, and this boot or bellows 2 con 
tracts or expands with a movement of the actu 
ating rod i? to prevent any splash or moisture. 
from Working up around the cam fig, - 8 : . . 
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It will be remembered that this collar 20 and 
boot 27 are located within the trapped air cham 
ber 04 so that the water never rises to a level of 
the boot 27, and the boot 2 is added as an 
extra precaution, 
The cam f 9 has a reduced face as at 28 and 

is slightly enlarged at 29 and has a still greater 
circumference at 30. Thus when the cam 9 
is in the position as shown in Fig. 22, the micro 
switch 24 is cut out and as the float 3 rises 
to in turn raise the cam 9 as the ball 22 con 
tacts with the enlarged cam Surface 29, it will 
start pressing in the nib 23 of the Switch 24 and 
cut the switch 24 in when the enlarged cam sur 
face 30 finally contacts with the aforemen 
tioned ball 22. 
In this micro-switch 24 the linkage 4 and 
5 to the float 3 do not have to rise and lower 

to the same extent as in the preferred form, 
making it possible to mount the actuating rod 

7, as shown, at the lear of the arms 4 and 5. 
After the pump has operated some time, to 

lower the water the float 3 will, of course, de 
Scend; and in turn the cam 9 will lower and 
continue to lower until the water reaches the 
level marked 'out' in Fig. 21, and the ball 22 
and cam 9 will again be in the position shown 
in Fig. 22. 

In the cover or dome 26 (as shown in Fig. 23) 
the air capacity 3 for the aforementioned pulley 
wheels 06 and 09, the micro-switch 24 and the 

. collar 20 of the chamber 04, is kept to a mini 
mum so that the air capacity in the dome 26 is 
relatively small to the air capacity in the trapped 
air chamber 04. 
Another difference of importance is that sur 

rounding the shaft 08 there is located a tube 32 
which extends from the pump casing 0 up and 
through the upper plate 100. As also may be 
noticed, near the lower end of the tube 32 there 
is a small Opening 33 and a like Small opening 
(34 at the upper end of the tube 32 just below 
the plate 100. Thus a small amount of water 
may pass around the shaft O8 through the aper 
ture 33 to lubricate and cool the same, and any 
air may also pass in or out of the tube 32 through 
the Orifice 34. The amount of water mentioned 
is just a drip and will go back into the bilge. 
The well f O2 is cork-lined as at 35 to absorb 

any heat from the motor 05. 
In Fig. 20, there is shown the cable 36, one 

-wire 37 leading to the micro-switch 24 and the 
- other one 38 leading to the motor iO5, and then 
from the motor f05 at 39 to the other terminal 
of the micro-switch 24 as at f 40. 

In Fig. 19, there is also shown a slightly fur 
ther modification of the cam, and in this instance 
the tip-up rod fl' has the bellows 2 fastened 
to the upper end thereof and this tip-up rod 7' 
in turn actuates a truncated cone 9' to in turn 
actuate the micro-switch 24'. There is a small 
spring 4 that holds a felt wick 42 on the upper 
end of the cone 9' to provide a lubricated sur 
face between the truncated cone 9' and the nib 
23 of the micro-switch 24'. 
Thus, it will be seen that as in the preferred 

form, the modification shown in Figs. 20 to 25 
inclusive, has the actuating rod and the cable 
and the pump drive shaft all passing through the 
top plate of the unit into the dome through the 
trapped air chamber f04. 
; : It will be understood that the dome or cover 
26 is formed of transparent plastic and in fact 

the entire casing of the unit may be formed of 
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As may be seen in Fig. 21, I place a screen 42 

around the unit to keep foreign substances from 
passing up into the centrifugal pump 0; and it 
Will be understood that the unit is fastened On a 
base plate 43 similar to the preferred form. In 
fact, the unit is the same, with the exception of 
those features pointed out, that is, a difference in 
the linkage, a difference in the operating can, 
the provision of a chamber 25 for holding the 
micro-switch f24 in the plastic dome 26 rather 
than in the body of the unit, and the tube 3 
about the pump shaft 08. w 
From the foregoing, it will be seen that in 

all forms I have provided an automatic bilge 
pump that occupies but little Space, being ex 
ceedingly compact; is efficient in Service; and 
is so arranged and constructed that there is no 
possibility of water passing through the unit up 
into the dome to in any way affect the mechani 
cal or electrical mechanism. 

Furthermore, after long usage, in case of any 
repairs being needed, it is a simple matter to 
remove the hermetically sealed dome and get 
at any of the working parts that might need at 
tention. 

It will also be seen that there is no necessity 
of lubricating any of the parts, and no bearings 
to be re-packed or sealed, so that the pump should 
give thousands of hours of Service without atten 
tion. 
Many slight changes might be made without 

in any way departing from the Spirit and scope 
of the invention. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent is: 

1. In a submersible automatic bilge pump, a 
casing having a top plate and an integral Well, 
closed at its bottom and depending from Said 
top plate, the side walls of said casing being 
tangent to said well and forming a trapped air 
chamber under a part of the top plate and par 
tially around said well; a vertically positioned 
motor in said well and having its drive-shaft ex 
tending upwardly through and above the said 
top plate; a centrifugal pump also having its 
drive-shaft located in said trapped air chamber 
and the upper end of said shaft extending through 
said top plate; means extending between the 
drive-shaft of the motor and the pump shaft 
for driving said pump shaft; a hermetically sealed 
dome secured to and extending over the said 
top plate and housing said above-mentioned 
means; an electric switch remote from the Water 
level in circuit with said motor; a float mecha 
nism including a rod connected to said Switch 
for cutting in and out said switch as the Water 
rises and falls above the bilge pump; an elec 
tric feed cable passing through the trapped air 
chamber and the said top plate and connected 
to said switch and said motor above the said 
trapped air chamber; and the said rod connect 
ing said switch and the said pump shaft also pass 
ing through said trapped air chamber into Said 
hermetically sealed done. 

2. In a submersible automatic bilge pump, a 
casing having a top plate and an integral Well, 
closed at its bottom and depending from Said 
top plate, the side walls of said casing being tan 
gent to said well and forming a trapped air cham 
ber under a part of the top plate and partially 
around said well; a vertically positioned motor 
in said well and having its drive shaft extend 
ing upwardly through and above the said top 
plate; a centrifugal pump also having its drive 
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shaft located in said trapped air chamber and 
the upper end of said shaft. extending through 
said top plate; means extending between the 
drive shaft. of the motor and the pump shaft for 
driving said pump shaft; a hermetically sealed 
dome secured to and extending over the said 
top plate and housing said above-mentioned 
Ileans, an electric SWitch remote from the Water 
level in circuit with Said notor; a float. mecha 
nism including a rod connected to said switch 
for cutting in and out. Said switch as the water 
rises and falls above the bilge pump; an electric 
feed cable passing through the trapped air cham 
ber and the Said top plate and connected to said 
Switch and said motor above the said trapped 
air chamber; the said rod connecting said switch 
and the Said pump Shaft also passing through 
Said trapped air chamber into said hernetically 
Sealed done; and additional means for sealing 

where they pass from the trapped air chamber 
into Said top plate. 

3. In a. Submersible automatic. bilge pump, a 
housing having a top plate and an integral well 
closed at its bottom depending from said top: 
plate, the walls of said housing forming a trapped 
air chamber under a portion of the top plate, and 
partially around said well; a vertically positioned 
notor in Said well, having its drive shaft extend 
ing upwardly through and above the said top 
plate: a centrifugal pump having its drive shaft 
also located in said trapped air chamber, and 
the said shaft also extending at its upper end 
through Said top plate; connecting means extend 
ilag between the drive shaft of the motor and the 
pump shaft for driving said pump shaft; a her 
metically sealed dome extending over the top 
plate and having a chamber therein, said con 
necting means; housed in said chamber; an elec 
tric, Switch in circuit with the motor; a sealed 
Chamber for said switch, located above the said 
trapped air chamber; a float mechanism includ 
ing a rod connected to said switch for cutting 
in and out said Switch as the water rises, and falls 
about,the bilge pump; an electric feed cable pass 
ing, through the trapped air chamber and the 
top plate; and connected to the said switch and 
Said notor within the chamber in the sealed 
dome; and the said rod connecting said switch 
and the Said pump shaft, also passing through 
the trapped air chamber into the hermetically 
Sealed done to prevent any water from reach 
ing the notoi or the said switch. 
4. In a submersible automatic bilge pump, a 

Casing open at its bottom.and having a top plate, 
an integral well closed at its bottom and the 
Walls of the casing forming a trapped air chamber 
under a portion of the top plate; a vertically 
positioned motor in said well and having its drive 
shaft. extending upwardly through and above the 
Said top plate; a centrifugal pump having its 
drive shaft. also located in said trapped air cham 
ber, the Said shaft. at its upper end extending 
through the said top, plate; means extending 
between the drive shaft of the motor and the 
pump shaft for driving the latter; a hermetically 
Sealed done extending over the said top plate and 
provided with a chamber for housing the driving 
means; extending between the drive shaft of the 
notor and the pump shaft; a further sealed 
chamber in the casing remote from the water 
level for housing an electric switch; an electric 
Switch. in Said chamber and in circuit with the 
notor a float. mechanism including a rod con 
rected to said switch for cutting in and out 
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the cable and the said rod connecting said switch 20. 

2 
said switch as the water rises. and falls about the 
bilge pump; an electric feed cable passing 
through the trapped air chamber and the top 
plate and connected to the said switch and to 
the said motor, the connections being within the 
dome; and the said rod connecting said Switch 
and the said pump shaft. also passing through 
said trapped air chamber and into Said hermet 
ically sealed done. 

5. In a submersible automatic bilge pump, a 
casing including a top plate, an integral Well 
closed at its bottom for housing a IKotor, the side 
Walls of the casing being tangent to the said well, 
forming a trapped air chamber under the: top 
plate and partially around said well; a vertically 
positioned motor in said well and having its drive 
shaft extending upwardly through and above: said 
top plate; a centrifugal pump located near the 
bottom of the casing and having its drive shaft 
passing through said trapped air chamber, the 
upper end of the said shaft-extending through the 
said top plate; raeans extending between the 
drive shaft of the motor and the pump for drive 
ing saidpump; a hernaetically sealed plastic: done 
extending over the top plate and having a chain 
ber to receive the above enerationed means an 
electric Switch in circuit, with Said motor and 
also located above the top plate and within the 
hernetically sealed dome; a float mechanism 
including a rod for cutting in and out, said above 
mentioned switch as the: water rises and falls 
about, the bilge: pump, an electric feed cable 
passing through the trapped air chamber and 
the top plate and connected to said switch, and 
the said motor, the connections being within the 
chamber in said done; the said cable, the said 
rod cooperating with said switch and the upper 
end of Said pump shaft. all passing through: the 
Said trapped air chamber into the; chamber in the 
hermetically Sealed done, 

6. In a, submersible automatic; bilge: pump, an 
Open casing having a top plate; an integral well 
closed at its bottom, the walls of the casing form 
ing at trapped air chamber under a portion of 
the top plate; a vertically positioned motor, in 
Said. Well and having its drive shaft extending 
upwardly through and above the said top plate; 
a centrifugal. pump; having its drive shaft; also 
located in Said trapped air chamber, the said 
shaft at its upper end extendirag through the said 
top plate; means extending between the drive 
Shaft of the motor and the pump shaft for driv 
ing. the latter; a hermetically sealed domes ex 
tending over the said top plate and provided with 
a chamber for housing the driving means extend 
ing between the drive shaft, of the motor and 
the planp shaft; a further sealed chamber in the 
casing just below the top plate: for housing: an 
electric Switch; a tip-up. mercury, switchin said 
last mentioned chamber and in circuit. with the 
motor; a float mechanism including, a rod con 
nected to Said Switch for cutting in and out said 
SWitch as the. Water rises and falls about: the bilge 
pump; an electric feed cable passing, through the 
trapped air chamber and the top plate and con 
nected to the said. Switch, and to the said: motor, 
the connections being within the chamber in the 
done; and the Said rod, connecting said switch 
and the Said pump shaft also: passing: through 
Said trapped air chamber and into said her. 
netically sealed dome. 

7. In a submersible automatic bilge pump, an 
open casing having a top, plate, an integral well 
closed at its bottom and the walls of the casing 
forming a trapped air chamber under a pertist 
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of the top plate; a vertically positioned motor in 
said well and having its drive shaft extending 
upwardly through and above the said top plate: 
a centrifugal pump having its drive shaft, also 
located in said trapped air chamber; the Said 
shaft at its upper end extending through the 
said top plate; means extending between the 
drive shaft of the motor and the pump shaft 
for driving the latter; a hermetically sealed dome 
extending over the said top plate and pro 
vided with a chamber for housing the driving 
means extending between the drive shaft of the 
motor and the pump shaft; a further sealed 
chamber in the dome above the top plate for 
housing an electric switch; an electric micro 
switch in said last mentioned chamber and in a 
circuit with the motor; a floating mechanism 
including a rod connected to said micro-switch 
for cutting the same in and out as the Water 
rises and falls about the bilge pump; an electric 
feed cable passing through the trapped air cham 
ber and the top plate and connected to said 
micro-switch and the said motor, the connections 
being within the chamber in the done; and the 
said rod connecting said micro-switch and the 
said pump shaft also passing through the said 
trapped air chamber and into the said hermet 
ically sealed dome. 

8. In a Submersible automatic bilge pump, an 
open casing having a top plate, an integral Well 
closed at its bottom and the walls of the casing 
forming a trapped air chamber under a por 
tion of the top plate; a vertically positioned mO 
tor in said well, having its drive shaft extend 
ing upwardly through and above the Said top 
plate; a centrifugal pump having its drive shaft 
also located in said trapped air chamber, the 
said shaft at its upper end extending through the 
said top plate; means extending between the 
drive shaft of the motor and the pump shaft for i 
driving the latter; a hermetically sealed dome 
extending over the said top plate and provided 
With a chamber for housing the driving means 
extending between the drive shaft of the motor 
and the pump shaft; a further sealed chamber . 
in the dome above the top plate for housing an 
electric switch; an electric micro-Switch in said 
last mentioned chamber and in circuit. With the 
motor; a float mechanism including a rod hav 
ing a cam on its upper end cooperating With the , 
micro-switch for cutting in and out said Switch 
as the water rises and falls about the bilge 
pump; an electric feed cable passing through the 
trapped air chamber and the top plate and con 
nected to said Switch and to the said motor, the . 
connections being within the chamber in the 
dome; and the said rod connecting said switch. 
and the said pump shaft also passing through 
the said trapped air chamber and into the said 
herinetically sealed done. 

9. In a Submersible automatic bilge pump, an 
open casing having a top plate, an integral well 
closed at its botton and the Walls of the casing 
forming a trapped air chamber under a portion 
of the top plate; a vertically positioned motor { 
in said well, having its drive shaft extending 
upwardly through and above the Said top plate; 
a centrifugal pump having its drive shaft also 
located in said trapped air chamber, the Said 
shaft at its upper end extending through the 
said top plate; means extending between the 
drive shaft of the motor and the pump shaft 
for driving the latter; a hermetically sealed 
dome extending over the said top plate and pro 
vided with a chamber for housing the driving 
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means extending between the drive shaft of the 
motor and the pump shaft; a further sealed 
chamber in the dome above the top plate for 
housing an electric Switch; an electric micro 
switch in said last mentioned chamber and in 
circuit with the motor; a float mechanism in 
cluding a rod; a can on the upper end of the 
rod cooperating with said micro-switch for cut 
ting in and out said micro-switch when the float 
has risen respectively to its maximum position 
and cutting out the switch when the float is in 
its lowermost position; an electric feed cable 
passing through the trapped air chamber and 
the top plate and connected to the said Switch 
and to the said motor, the connections being 
within the chamber in the said dome; and the 
said rod connecting said Switch and the said 
pump shaft also passing through the said trapped 
air chamber into the said hermetically sealed 
dOne. 

10. In a Submersible automatic bilge pump, an 
open Casing having a top plate, an integral well 
closed at its bottom and the Walls of the Casing 
forming a trapped air chamber under a portion 
of the top plate; a vertically positioned motor in 
Said well, having its drive Shaft extending up 
wardly through and above the Said top plate; a 
centrifugal pump having its drive shaft also lo 
cated in Said trapped air chamber, the said shaft 
at its upper end extending through the said top 
plate; means extending between the drive shaft 
of the motor and the pump shaft for driving the 
latter; a hermetically sealed dome extending over 
the said top plate and provided with a chamber 
for housing the driving means extending between 
the drive shaft of the motor and the pump Shaft; 
a further sealed chamber in the dome above the 
top plate for housing an electric Switch; an elec 
tric micro-Switch in Said last mentioned chann 
ber and in circuit with the motor; a float mecha 
nism including a rod; a cam on the upper end of 
the rod cooperating with said micro-switch for 
cutting in and out Said micro-SWitch. When the 
float has risen respectively to its maximum posi 
tion and cutting out the Switch when the float 
is in its lowermost position; an electric feed cable 
passing through the trapped air chamber and 
the top plate and connected to the Said SWitch 
and to the said motor, the connections being with 
in the chamber in the Said dome; the Said rod con 
necting said Switch and the Said pump shaft also 
passing through the said trapped air chamber 
into the said hermetically Sealed done; and a 
bellows secured on the upper end of the Said rod 
to provide an additional Sealing about the rod 
where it passes into the dome and to prevent any 
Water or moisture reaching the cam or the Said 
micro-SWitch. 

11. In a submersible automatic bilge pump, an 
open casing having a top plate, an integral well 
closed at its bottom, the walls of the casing form 
ing a trapped air chamber under a portion of 
the top plate; a vertically positioned motor in 
said Well, having its drive shaft extending up 
Wardly through and above the said top plate; a 
centrifugal pump having its drive shaft also 
located in said trapped air chamber, the said 
shaft at its upper end extending through the Said 
top plate; means extending between the drive 
shaft of the motor and the purp Shaft for driv 
ing the latter; a hermetically sealed dome ex 
tending over the said top plate and provided with 
a chamber for housing the driving means ex 
tending between the drive shaft of the motor 
and the pump shaft; a further sealed chamber 
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in the dome above the top plate for housing an 
electric, switch; an electric micro-switch in said 
last, retitioned chamber and in circuit with the 
notor; a float. mechanism including a rod having 
a car or its upper end cooperating with. Said 
rificro-switch for cutting in and out said Switch 
as the water rises and falls about the bilge pump; 
a. Casing about Said can, provided With an aper 
ture therein; a ball within said aperture and 
cooperating with the cam face; an electric feed 
cable passing through the Said trapped air chana 
ber and the top plate and connected to the Said 
SWitch and to the said motor, the connections 
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being within the chamber in the said done; and 
the said rod connecting said switch and the said 
pump Shaft also passing through the trapped air 
chamber and into the said hermetically sealed 
done, 

RICHARD R. E.OVETT, JR. 
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