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57 ABSTRACT 

Apparatus in a self-contained toilet system that pro 
tects the recirculating pump from becoming clogged, 
improves cleaning of the liquids in the system and facil 
itates improved evacuation of the waste materials from 
the holding tank of the system. The apparatus includes 
a filter cone of wire mesh that is positioned in the hold 
ing tank between the tank and the toilet bowl for con- . 
fining solid matter in a selected location of the tank 
spaced from the inlet of the circulating pump but in di 
rect communication with the evacuation opening of the 
tank. 

8 Claims, 4 Drawing Figures 
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3,751,735 
RECIRCULATING TOILET WITH FILTER SCREEN 

ASSEMBLY 

CROSS-REFERENCE TO RELATED APPLICATION 
A portion of the disclosure of this application relates 

to pending U.S. application Ser. No. 181,735, filed 
Sept. 20, 1971 in the name of Marshall W. Miller. 

BACKGROUND OF THE INVENTION 

The present invention relates to improvements in a 
self-contained recirculating toilet system and to a filter 
cone for use in such a toilet system. 

In recirculating toilets of the type disclosed in U.S. 
Pat. No. 3,593,345, issued July 20, 1971 to Charles B. 
Wells, the optimum results desired from the system are 
not always realized because of the treatment and man 
ner of use to which the system is subjected. For exam 
ple, in some instances toilet paper may be used which 
is of a quality that may cause it to clog the filter apara 
tus, or in other instances foreign matter for which the 
system is not designed may be discharged into the hold 
ing tank. 

It is also desired in toilet systems of this character to 
provide recirculated liquid for flushing purposes which 
is as clear as is possible. For such purposes additional 
filters may be provided but clogging of these filters re 
mains a serious problem necessitating either periodic 
replacement or cleaning of them. Further, there has 
been a continuing need for improvements in connec 
tion with the evacuation of the holding tanks of these 
systems so that solid matter can be removed during 
evacuation and the system restored to its maximum ef 
ficiency with minimum effort on the part of the opera 
tor. 

SUMMARY OF THE INVENTION 

The present invention is directed to a simple-low-cost 
filter screen assembly that can be inserted into the self 
contained recirculating toilet systems now in use, or the 
assembly can be made a part of a new system, and when 
in use will alleviate undesirable conditions that may 
have existed in the past in systems of this character. 
According to a preferred form of the present inven 

tion, a self-contained toilet system is provided which 
includes a tank for holding liquid and waste material, 
a toilet bowl mounted in said tank and having an outlet 
in the lower portion of the bowl for discharge of mate 
rial and liquid into the tank, pump and filter apparatus 
for circulating a quantity of relatively clear liquid from 
the tank to the bowl for return through the bowl outlet 
to the tank, and a filter screen assembly positioned in 
the tank, extending between the bottom wall of the 
bowl and the bottom wall of the tank and enclosing the 
outlet of the bowl so that liquid and waste material dis 
charged through the bowl outlet will flow into the con 
fines of the screen assembly. The pump and filter appa 
ratus has a suction inlet end located in the tank outside 
the confines of the filter screen assembly, and the tank 
has a normally closed evacuation opening in its bottom 
wall that is positioned within the confines of the filter 
screen assembly. 
By virtue of this construction and arrangement, the 

filter screen assembly protects the recirculating pump 
from becoming clogged, because toilet paper and other 
solid materials will be retained within the confines of 
the filter screen assembly. Not only does the filter 
screen assembly perform this useful function, but it also 
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converts certain pump clogging materials, such as toilet 
paper, into an efficient filtering agent which reduces 
the particle size of the solid matter that may be carried 
through the system in the flush liquid. 
The filter screen assembly preferably is a screen sup 

ported on a frame and the screen is a truncated cone 
which has its base seated on the bottom wall of the tank 
and its upper surface seated against the bottom wall of 
the toilet bowl and encloses the outlet from the toilet 
bowl. The screen is relatively large so that the volume 
confined within the screen can readily retain all of the 
solid material, and when the pump functions to draw 
the liquid into the inlet or suction end of the pump, the 
toilet paper within the filter screen assembly will be 
sucked against the screen and will act as a filter for the 
liquid passing through the toilet paper. The volume of 
the tank outside the confines of the filter pump assem 
bly is sufficiently large so that problems will not arise 
from pump starvation and consequent cavitation dur 
ing operation of the pump. 
Not only does the present invention provide the pro 

tection against clogging of the recirculating pump and 
improved filtration of the recirculated liquid, but it also 
concentrates solids near the outlet of the tank for im 
proved evacuation. The cone shape of the screen also 
assists back flush and cleansing during evacuation be 
cause of the negative slope of the filter area. Thus, it is 
among the objects of the present invention to provide 
an improved self-contained toilet system, and in partic 
ular to provide apparatus which minimizes clogging of 
the recirculating pump, improves filtration of the recir 
culated liquid, and which improves evacuation of the 
holding tank of the system. 
Other objects of this invention will appear in the fol 

lowing description and appended claims, reference 
being had to the accompanying drawings forming a part 
of this specification wherein like reference characters 
designate corresponding parts in the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical section through a self-contained 
recirculating toilet system embodying features of the 
present invention; 
FIG. 2 is a side elevational view of the filter screen 

assembly shown in the self-contained recirculating toi 
let system illustrated in FIG. 1; 
FIG. 3 is a sectional view taken on the line 3-3 of 

FIG. 2; and 
FIG. 4 is a sectional view taken on the line 4-4 of 

FG, 2. 

DESCRIPTION OF THE PREFERRED 
EMBODMENT 

Before explaining the present invention in detail, it is 
to be understood that the invention is not limited in its 
application to the details of construction and arrange 
ment of parts illustrated in the accompanying drawings, 
since the invention is capable of other embodiments 
and of being practiced or carried out in various ways. 
Also, it is to be understood that the phraseology or ter 
minology employed herein is for the purpose of de 
scription and not of limitation. 

Referring now to the drawings, the invention will be 
described in greater detail. The self-contained toilet 
system 10 includes the toilet tank 12 in which is 
mounted the toilet bowl 14. A conventional toilet seat 
16 and cover 18 are suitably mounted over the toilet 
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bowl 14. The toilet tank 12 has a discharge opening 20 
in its bottom wall 22 which is normally closed by a suit 
able gate valve 24 of the type that is shown in U.S. Pat. 
No. 3,333,814 granted Aug. 1, 1967 to Ronald J. Sar 
gent. For a more detailed description of the gate valve 5 
24, reference is made to the cited U.S. Pat. No. 
3,333,814. 
The tank 12 has in its front wall a liquid level indicat 

ing device 26 for indicating the level of the liquid 
within the tank 12, and for a more detailed description 
of the liquid indicator device, reference is made to co 
pending application Ser. No. 181,735 filed Sept. 30, 
1971 in the name of Marshall W. Miller. 
A pump and filter apparatus 30 is mounted at the 

rear of the toilet tank 12 for pumping a quantity of rela 
tively clear liquid from the tank 12 to the bowl 14 and 
for return to the tank 12 through the discharge outlet 
32 in the lower portion of the bowl 14. If desired, a 
vinyl skirt 34 may be connected around the outer pe 
riphery of the outlet 32 to guide solid matter into the 
tank 12. 
The pump and filter apparatus preferably is of the 

type disclosed in U.S. Pat. No. 3,593,345, issued July 
20, 1971 in the name of Charles B. Wells, and it in 
cludes a filter basket 36 mounted at the lower or suc 
tion inlet end 38 of the recirculating pump 40. The 
pump is adapted to discharge through the flexible con 
duit 42 to the bowl 14 via the port 44. 
A filter screen assembly 46 is positioned in the tank 

12 extending between the bottom wall 22 of the tank 
and the bottom wall 48 of the bowl 14. In its assembled 
position, the filter screen assembly encloses the outlet 
32 of the bowl 14 so that the liquid and waste material 
discharged through this outlet will flow into the con 
fines of the screen assembly. The opening 20 in the bot 
tom wall 22 also is located within the confines of the 
filter screen assembly 46 so that solid matter which is 
discharged from the bowl 14 into the tank 12 will be re 
tained within the filter screen assembly 46 and when it 
is desired to evacuate the tank 12, this can readily be 
accomplished merely by opening the gate valve 24. 
The inlet or suction end of the pump 40 is located 

outside the confines of the filter screen assembly 46 so 
that when the pump is in operation it will suck liquid 
from the tank 12 which has passed through the filter 
screen assembly 46 at some time during operation of 
the recirculating system. Thus, large pieces of solid 
matter or toilet paper will not be available at the pump 
inlet to clog filter basket 36 or the pump 40. Further 
more, because of the location and relative volume of 
the liquid within the confines of the filter screen assem 
bly 46 and the volume of the tank outside the confines 
of the assembly 46, toilet paper and the like will flow 
against the filter screen assembly 46 during recirculat 
ing operations and will act as additional filtering mate 
rial for filtering the fluids that subsequently pass 
through the pump 40. 
The filter screen assembly 46 preferably is a number 

18 wire mesh 50 that is supported by a frame having a 
lower ring member 52, an upper ring member 54, and 
a plurality of vertical support members 56. The wire 
mesh 50 projects below the lower ring member 52 and 
above the upper ring member 54, and is flared out 
wardly as shown at 58 and 60. Also, the wire mesh is 
in the shape of the truncated cone so that when it is de 
sired to evacuate the tank 12, the liquid within the tank 
will flow through the wire mesh 50 and will backwash 
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4. 
the same during discharge through the outlet 20. It will 
be appreciated that because of the negative slope of the 
interior surface of the wire mesh screen 50, an effective 
cleaning action will occur. Also, the bottom wall of the 
tank 12 will be effectively cleaned. Not only does the 
screen assembly 46 allow cleaning of the screen merely 
as an incident to draining the liquid from the tank 12, 
but it also functions to concentrate the solid matters 
adjacent to the outlet opening 20, so as to facilitate the 
removal of the same. Still further, the filter screen as 
sembly 46 can be manufactured at relatively low cost 
so as to provide an economical filter apparatus which 
is not readily subject to damage or to maintenance 
problems because it has no moving parts. 

It is claimed: 
1. In a self-contained toilet system that includes a toi 

let bowl with an outlet, a tank for holding the liquid of 
the system and in which said bowl is supported, and 
pump-and-filter apparatus for circulating a quantity of 
relatively clear liquid from the tank to the bowl for re 
turn to the tank, the improvement comprising a filter 
screen assembly positioned in said tank extending be 
tween said bowl and the bottom wall of the tank and 
enclosing the outlet of the bowlso that solid matter dis 
charged from the bowl will be enclosed within the filter 
screen assembly, the portion of the filter screen assem 
bly nearest said inlet end of the pump-and-filter appa 
ratus converging from the bottom to the top so that 
cleansing of the screen assembly during evacuation 
through said discharge opening is facilitated because of 
the negative slope. 

2. In the self-contained toilet system that is defined 
in claim 1, wherein said tank has a normally closed dis 
charge opening in said bottom wall and said filter 
screen assembly also encloses said discharge opening. 

3. In the self-contained toilet system that is defined 
in claim 2, wherein said pump-and-filter apparatus has 
an inlet end located within said tank outside the con 
fines of said filter screen assembly. 

4. In a self-contained toilet system that is defined in 
claim 1 wherein said filter screen assembly has a screen 
with about a number 18 wire mesh. 

5. In a self-contained toilet system that is defined in 
claim 4, wherein said filter screen assembly includes a 
frame with members that encircle the screen adjacent 
to the upper and lower ends of the screen, and the 
lower end of the screen is flared radially outward and 
projects under the member that encircles the screen at 
the lower end. 

6. In a self-contained toilet system that is defined in 
claim 5, wherein the upper end of said screen is flared 
radially outward and projects along the lower wall of 
said bowl. 

7. A self-contained toilet system comprising a tank 
for holding liquid and waste material, a toilet bowl 
mounted in said tank and having an outlet in the lower 
portion of the bowl for discharge of material into said 
tank, pump apparatus for circulating a quantity of rela 
tively clear liquid from the tank to the bowl for return 
through said outlet to the tank, and a filter screen as 
sembly positioned in said tank extending between the 
bottom wall of said bowl and the bottom wall of said 
tank and enclosing the outlet of the bowl so that liquid 
and waste material discharged through said outlet will 
flow into the confines of said screen assembly, said fil 
ter screen assembly including a screen in the shape of 
a truncated cone, the base of the cone being located on 
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the bottom wall of the tank and the upper end being ad 
jacent to the bottom wall of the bowl in enclosing rela 
tion to the outlet from the bowl, said pump apparatus 
having a suction inlet end located in said tank outside 
the confines of said filter screen assembly, and said 
tank having a normally closed evacuation opening in its 
bottom wall within the confines of said filter screen as 
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6 
sembly. 

8. The self-contained toilet system that is defined in 
claim 7, wherein the interior surface of the cone near 
est to the suction inlet of said pump has a negative 
slope. 


