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This invention relates to fluid displace 
ment pumps in which a liquid is used as the 
displacement medium in connection with a 
plurality of tanks or receptacles through 
which the liquid is transferred from one tank 
to the other and back again at predetermined 
intervals. This invention relates more par 
ticularly to the type of fluid displacement 
pumps shown and described in my co-pend 

loing application, Serial No. 268,699, filed 
April 9, 1928. 
The present application is a substitute one 

for my prior application for patent on fluid 
displacement pumps, Serial No. 293,805, filed 

15 July 19, 1928, and now abandoned. 
One of the objects of the present invention 

is to provide an apparatus of novel form and 
arrangement for producing or causing a par 
tial vacuum or pressure, as desired, with a 

20 moving body of liquid as the displacement 
medium. Another object is to provide a 
simple and efficient fluid displacement pump 
for creating vacuum or producing pressure 
with the use of a body of liquid discharging 

25 from one tank or receptacle into the other and 
back again. 
Another object is to provide a fluid dis 

placement pump of novel construction em 
bodying a body of liquid as the displacement 

30 medium, which may be used in connection 
with steam heating systems to remove air 
and other condensates from the system and 
return the water to a boiler or other place, 
or it may be used as a sump pump or vacuum 
pump for handling gases. 
With these and other objects and advan 

tages in view, this invention consists of a 
fluid displacement pump having upper and 
lower tanks, connected by a float controlled 
valve, whereby the liquid may be discharged 
from the upper tank into the lower one at 
predetermined intervals, in combination with 
a water pump or other pump-like device for 
discharging the liquid from the lower tank 
and delivering it into the upper tank, where 
by when the liquid is transferred from the 
lower tank into the upper one, a partial vacu 
um is created in the lower tank and the gase 
ous fluid in the upper. tank is discharged 

50 therefrom. The invention further consists 
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in the several novel features hereinafter fully 
set forth and claimed. 
The invention is clearly illustrated in the drawings accompanying this specification in 

which 
Figure 1 is a view, partly in side elevation 

and partly in vertical longitudinal section, 
of a fluid displacement pump embodying a 
simple form of the present invention, and 
Fig. 2 is a detail cross section taken on the 
line 2-2 of Fig.1. 

Referring to said drawings, the reference 
character 1 designates a lower tank or re 
ceptacle and 2 designates an upper tank or 
receptacle located above the same, and of 
Substantially the same cubic capacity as the 
tank 1. The tanks may be mounted upon a 
base 3 and may be formed of any suitable 
material as desired. 

Leading into the lower tank 1 is an inlet 
pipe 4 controlled by a check valve 5 opening 
toward the tank 1, and leading from the bot 
tom of the tank 1 is a liquid discharge pipe 
6 which is connected to the inlet side of a 
ump 7 mounted on the base 3 and driven 
y any suitable means, as, for instance, an 

electric motor 8, also mounted on the base. 
The pump 7 may be in the form of a cen 
trifugal pump and from its discharge side 
leads a liquid discharge pipe 9 which connects so 
with and discharges liquid into the tank 2. 
The tank 2 connects with the tank 1 

through a valve 10, which, in the form of 
the invention as illustrated, is contained in 
the partition or wall 11 which separates the 
two tanks 1 and 2. As a preference, the valve 
10 is in the form of a slide valve, the mov 
ing element 12 being connected to an arm 
13 of the float mechanism by a valve stem 
14 having a limited amount of lost motion 
with respect to the arm 13. The arm 13 
is shown as fulcrumed upon one of the walls 
of the tank 1 at 15, and on its free end is a 
ball float 16. By reason of the lost mction 
connection between the arm 13 and the valve 
stem 14, the arm and its float 16 may swing 
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down from its highest position to the posi 
tion shown in full lines in Fig. 1 before it 
begins to open the valve. The friction be 
tween the movable element 12 and the sta- 100 
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tionary part 10 of the valve is sufficient to 
prevent movement of the movable element 
except when acted upon by the arm 14. 

Leading up from the tank 1 and into the 
tank 2 is an air or gas discharge pipe 17 
which extends into the tank 2 and terminates 
at a place adjacent the upper end thereof 

O 

and is provided with an outwardly opening 
check valve 18. Leading from the upper end 
of the tank 2 is an air or gas discharge pipe 
19, also controlled by an outwardly opening 
check valve 20. 
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In the operation of the fluid displacement 
pump above described, the tank1 is first 
filled or partially filled with liquid to prime 
the pump 7, and as the pump is set into op 
eration, it discharges liquid from the tank 
2 and delivers it into the tank 1. The valve 
10 remains closed during substantially all of 
the time that the liquid is being discharged 
from the tank 2, but when the level of the 
liquid reaches a certain predetermined low 
point therein, the float mechanism opens the 
valve 10 and permits the liquid which has been 
delivered to the tank 2 to re-enter the tank 
1. It will be noted that the liquid in the tank 
1, as it is being discharged from the tank, 
acts in the nature of a fluid piston, moving 
in a downward direction, thereby causing a 
partial vacuum in the space above the liquid, 
into which gas and other, fluid may enter 
from the inlet pipe 4. 
As the liquid from the tank 2 flows into 

the tank 1, the level of the liquid in the tank 
1 rises, thereby expelling the air, gases and 
other gaseous fluid throughthedischargepipe 
17 and into the tank 2, and when the level 
of the liquid in the tank 1 reaches a certain 
predetermined high level, the float mecha 
nism closes the valve 10 and the pump 7 dis 
charges the liquid from the tank 1 into the 
tank 2, thereby displacing the air, gases or 
gaseous fluid therein and discharging them 
through the discharge pipe 19. From the 
above, it will be seen that a partial vacuum 
is created in the tank 1, due to the falling 
liquid therein, and pressure is created in the 
tank 2 and air or other gaseous fluids are 
discharged therefrom, owing to the rise of 
the liquid in said tank. . 
When used in connection with a system 

wherein gases and liquids are acted upon by 

80 

the pump, as, for instance, when used in con 
nection with a steam heating plant as a vac 
uum condensation pump, the inlet pipe 4 is 
connected to the return pipe of the steam 
heating plant. The upper tank is provided with liquid discharge pipe 21, preferably con 
trolled by a check valve 22, and valves 23 and 
24 are provided for the air and gas discharge 
pipe 19 and the liquid discharge pipe 21, 
which valves may be operated by a float 25. 
and a float rod 26 connected to the valves in 
such manner. that when the float is raised 
to a certain predetermined level, it operates 

1828,459 

to open the valve 24 and close the valve 23, 
whereby the pump 7 E. discharge liquid 
from the tank 2 through the liquid discharge 
pipe 21 and thence to the boiler or other place 
where it is desired to deliver the liquid. As 
the liquid is being discharged from the tank 
2, the float lowers and closes the valve 24 
and opens the valve 23, which valves remain 
in such position until the liquid in the tank 
again rises above the predetermined high 

eWe 

While the pump has been shown and de 
scribed as a fluid displacement pump, it is to 
be understood that it can be used in many 
places where fluid displacement pumps of 
this character are capable of use. For in 
stance, it may be used for handling fluids con 
taining liquid, or liquid fluid containing gases 
and air. It may be used in connection with 
steam heating systems to remove air and other 
condensates from the steam, and to return the 
water of condensation back to the boiler or 
other place. 
When used for creating pressure, the pipe 

4 may open to the atmosphere, or a separate 
air inlet 27 may be provided for the lower 
tank 1, which inlet may be controlled by a 
valve 28, whereby the air inlet 27 may be en 
tirely shut of when the apparatus is used for 
creating vacuum. An inwardly opening 
check valve 29 is provided for the air inlet 27, 
whereby air is admitted to the tank 1 as the 
level of the liquid therein lowers, and is trans 
ferred to the upper tank as the level of the 
liquid in the lower tank rises. The air is dis 
charged from the upper tank as the level of 
the liquid rises therein, as will be readily 
understood. 
More or less variation of the exact details 

of construction is possible without departing 
from the spirit of this invention. I desire, 
therefore, not to limit myself to the exact 
form of the construction shown and de 
scribed, but intend, in the following claims, 
to point out all of the invention disclosed 
herein. 
I claim as new, and desire to secure by 

Letters Patent: 
1. A fluid displacement pump compris 

ing upper and lower tanks, there being a fluid 
inlet to the lower tank and a fluid discharge 
leading from the upper tank, means for trans 
ferring a liquid fluid from the lower tank 
into the upper tank, intermittently operating 
means controlled by variations of the volume 
of liquid in one of said tanks for discharg 
ing the liquid back into the lower tank at 
predetermined intervals, and a gaseous fluid 
discharge pipe having an upwardly open 
.ing check valve' and leading from the lower 
tank into the upper tank. , 

2. A fluid displacement pump compris 
ing an upper tank and a lower tank, a fluid 
inlet pipe leading to the lower tank and a 
fluid discharge pipe leading from the upper 
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tank, a gaseous fluid discharge pipe leading 
from the lower tank and discharging into the 
upper tank, said pipe having an upwardly 
opening check valve through which gaseous 

5 fluid is discharged from the lower tank, and 
means for transferring a liquid fluid from the 
lower tank through the upper tank and back 
into the lower tank including a float con 
trolled valve between the upper and lower 

10 tanks, whereby gaseous fluid is discharged 
from the tanks by displacement therein. 

3. A fluid displacement pump compris 
ing an upper tank and a lower tank, a fluid 
inlet pipe leading to the lower tank and a fluid 

5 discharge pipe leading from the upper tank, 
a gaseous fluid discharge pipe leading from 
the lower tank and discharging into the up 
per tank, and means for transferring a liquid 
fluid from the lower tank through the up 

20 per tank and back into the lower tank in 
cluding a periodically operating, float con 

7. A fluid displacement pump comprisin 
apper and lower tanks, there being a liqui 
inlet to the lower tank and the liquid dis 
charge leading from the upper tank, means 
for circulating liquid from the lower tank 
and into the upper tank, a float valve con trolled port through which liquid is dis 

70 

charged backinto the lower tank at E. mined intervals, a gaseous fluid discharge 
pipe leading from the lower tank into the 
upper tank through which the gaseous fluid 
is discharged into the upper tank by dis 
placement in the lower one, a gaseous fluid 
discharge pipe opening outward from the up 
per tank, and means for controlling the pas 
sage through said liquid discharge and out 
wardly discharging gaseous fluid discharge 
pipe. 

EDWARD F. McCARTHY, 

trolled valve between the upper and lower 
As the float being contained in the lower 
tank. . . 

4. A fluid displacement pump comprising 
upper and lower tanks disposed one above 
the other, the lower tank having a fluid in 
let and the upper tank having a fluid dis 
charge, intermittently operating means con 

30 trolled by variations of the volume of liquid 
in One of the tanks, whereby liquid fluid is 
caused to flow at predetermined intervals 
from the upper tank to the lower tank by 
gravity, a gaseous fluid discharge pipe hav 

8 ing an upwardly opening check valve and 
leading from the lower tank into the upper 
tank, and means for discharging liquid fluid 
from the lower tank into the upper tank. 

5. A fluid displacement pump comprising 
40, upper and lower tanks, intermittently oper 

ating means controlled by variations of the 
volume of liquid in one of the tanks, whereby 
a liquid fluid is caused to flow at predeter 
mined intervals from the upper tank into the 

45 lower tank by gravity, there being a fluid 
inlet to the lower tank and a fluid discharge from the upper tank, a gaseous fluid dis 
charge pipe having an upwardly openin 
check valve and leading from the lower E. 

50 into the upper tank, and a water E. hav 
ing its inlet side connected to the lower tank 
E.its discharge side connected to the upper 
tank. 

6. A fluid displacement pump comprising 
55 an upper tank and a lower tank, a fluid inlet 

leading to said lower tank and a fluid dis 
charge leading from said upper tank, a gase 
ous fluid discharge pipe leading from the low 
er tank into the upper tank through which 60 pipe gaseous fluid is discharged by displace 
ment in the lower tank, a float controlled 
valve interposed between said tanks, and a 
water pump having its inlet side connected 
to the lower tank and its discharge side con 

65 nected to the upper tank. 
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