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3,079,612 
SEWAGE HANDLING APPARATUS 

Robert F. Corliss, Pasadena, Calif., assignor to Mono 
gram Precision Industries, Inc, Culver City, Calif., a 
corporation of Caiifornia 

Filed July 6, 1959, Ser. No. 825,111 
5 Claims. (Cl. 4-40) 

This invention relates to sanitation systems, and more 
particularly to an improved recirculating sewage system. 
More speci?cally, this invention relates to improve 

ments in sewage handling apparatus of the type em 
ployed in vehicles such as trains, aircraft, and the like. 
Such systems are of the self-contained type, wherein Waste 
matter is retained in the system during a trip. In this 
connection, chemicals are added to the system for disin 
fectant and deodorizing purposes. Upon arrival at an 
appropriate stop, the system is drained and supplied with 
a fresh supply of water and chemicals. 

In sanitation systems heretofore employed in trains and 
aircraft, there is for each toilet a complete assembly of a 
tank, ?lter and pump, wherein the pump forces ?uid to be 
drawn from the tank through the ?lter and into the toilet 
bowl, from which the ?uid ?ushes waste matter into the 
tank. Such apparatus is generally satisfactory from the 
standpoint of sanitation, but is objectionable on various 
other grounds. 

In a typical construction, the toilet assembly, tank, and 
associated filter and pump devices are built into a com 
plete unit and installed in the lavatory compartment. 
Such units are bulky and occupy an undesirable amount 
of space, which of course is at -a premium in trains and 
aircraft. 
Compartment space provided for restrooms is general— 

ly small, and therefore the number of toilet units that 
can be accommodated in a compartment is restricted, and 
it is often found that the few units are insu?cient to 
accommodate the number of passengers requiring the use 
of a restroom. 

‘It is an object of this invention to provide an improved 
sanitation system for aircraft, trains and the like, which 
occupies a minimum of space. , 
Another object of this invention is to provide a closed 

loop sanitation system in which two or more toilet as 
semblies are operated by respective pumps all connected 
to a common tank and ?lter arrangement. 

It is a further object of this invention to provide, for 
a sanitation system, a unique self-priming pump. 
A still further object of this invention is to provide a 

sanitation system having a plurality of toilet assemblies 
connected to a common ?uid supply, having unique 
means for timing the operation of each pump and toilet 
assembly. ' 

The above and other objects and advantages of this 
invention will become apparent from the following de-v 
scription taken in conjunction with the accompanying 
drawings of an illustrative embodiment thereof, in which: 
FIGURE 1 is a partial perspective View of a pair of 

toilet bowl assemblies in ?uid connection with a com 
mon ?uid supply, showing the arrangement of respective 
pumps for actuating a common ?lter preparatory to 
forcing ?uid into the toilet bowls; 
FIGURE 2, is an exploded view of the parts of the ?lter 

drive mechanism; 
FZGURE 3 is a sectional view taken along the line 

3—3 of FIGURE 1, showing the driving connection 
from each of the pump motors to the shaft for operating 
the ?lter; 
FIGURE 4 is a sectional view taken along the line 

4-4 of FIGURE 3, showing how the driving‘connec 
tions from the pump motors are adapted for slipping‘ 
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engagement to insure operation of the ?lter whether one 
or both motors are operating; 

' 'FIGURE 5 is a sectional side view of the toilet bowl 
assembly, showing the arrangement therein of the cam 
operated pan for allowing build up of ?uid in the toilet 
bowl preparatory to ?ushing; ' 
FIGURE 6 is a ?ow diagram showing the principle of 

operation of my sanitation system; 
FIGURE 7 is a perspective view of the actuator for 

the pan, showing the arrangement of the cam for al 
lowing the' pan to drop and then raising it to the hori 
zontal position following the ?ushing cycle; 
FIGURE 8 is an end elevation view of the actuator 

assembly, showing more clearly how the cam controls 
the position of the pan about its pivot; ' 
FIGURE 9 is a longitudinal sectional view taken along 

the line 9-9 of FIGURE 7, showing the spring biasing 
means for the shaft on which the pan is mounted, and 
also showing the arrangement of a manual release knob 
for positioning the shaft against operation by the cam, 
thereby to permit the pan to remain in a lowered posi 
tion; 
FIGURE 10 is a perspective view of the motor and 

pump assembly used in the system; _ 
FIGURE 11 is a sectional view taken along the line 

11-11 of FIGURE 10, showing outwardly biased ‘ra 
dially slidable vanes in the rotor; _ 

IGURE 12 is a longitudinal sectional'view taken along 
the line 12—12 of FIGURE 10, showing the mounting 
of discs in abutment with the end faces of the rotor for 
e?ecting self-priming action of the pump; 
FIGURE 13 is a schematic diagram of electrical con~ 

troi means for timing the operations of the motor and 
actuator assemblies; and ' ‘ 

FIGURE 14 is a chart which illustrates the on and off 
conditions and periods of operation of certain relays 
andswitches of the control circuit of FiGURE 13, to 
aid in explaining the operation of the system of my in; 
vention; ‘ 

Referring to FIGURE 1, there‘ is shown a pair of toilet 
assemblies 10, 11, having housings 12, 13 secured to a 
platform 14. Disposed ‘below the platform 14 is a tank 
15 having a pipe connection 16 at one end with which 
the housings 12, 13 are in ?uid communication, as by 
means of connections 17, 18. At the opposite end of 
the tank 15 is a ?lter 2!} having ?uid connections 21, 22) 

’ to a pair of‘ pumps 23, 24, such pumps having respective 
?ush lines or pipe connections 25, 26 to the interiors‘of 
the toilet housings 12, 13. The pumps 23, 24 are adapt; 
ed for operation by respective motors 27-, 28, which also 
have shaft connections 29, 36 to a 
ing or operating the ?lter 20. - 
The ?ow diagram of FIGURE 6 illustrates the opera 

tion of my system, reference being made to vparts ‘as; 
sociated with the toilet assembly 10 by way of example.‘ 
When it is desiredv to ?ush the toilet, a switch (to be 
described hereinafter) is actuated to start the pump 23.: 
The pump draws ?uid from the ?lter 2t} and forces ‘it 
through the ?ush line 25 where it enters a ?ush ring, 
generally indicated at 32, in the upper portion of the 
housing 12. Disposed Within the housing 12 is a pan 33 

‘ which is normally in a closed position wherein to prevent 

65 

?uid entering the upper portion of the housing 12 front 
passing to the lower portion thereof. - 

After a predetermined length-of time, when a quantity ., 
of ?uid has accumulated in the upper portion of the hous~ 

. ing 12, the pan‘ 33 is opened so as to permit the ?uid and 

70 

waste material to pass through'the bottom portion of the 
housing 12 and the connections 17 and 16 to the tank 
15. After an. additional short period of time to permit 
additional ?uid passing through the ?ush line 25 ‘to 

vgear box 41 for driv-i 
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thoroughly rinse the interior of the housing 12, the pan 
33 is closed. ’ 
As shown in both FIGURES 1 and 6, a vent line 34 

from the tank 15 is connected, as by a connection 35, to 
the upper portion of the housing 12. In a similar man 
ner, a connection 36 is provided between the connection 
34 and the upper portion of the housing 13. 
FIGURES l and 6 illustrate still another advantage 

of my system, which is that the ?uid carrying lines 16, 17, 
e 21, 25, are all oriented below the toilets so that whenever 
the toilets are not in use, the ?uid drains from all the 
lines and pumps into the tank 15. In this regard, the 
weight of the ?uid in the lines 25, 26 above the pumps 
23, 24 would drive the pumps backwards to accomplish 
draining when the motors 27, 28 are not operating. By 
virtue of such arrangement, I am able to locate the tank 
15 beneath the floor 14 of the compartment, i.e., to re 
move the tank 15 altogether from the interior of the 
quarters within which the toilets 1d, 11 are located. This 
means, for example, I can locate the tank 15 below the 
passenger compartments in train coaches and aircraft; 
due to the gravity feed of ?uid in the lines back to the 
tank 15, no freezing can occur (as in cold weather) which 
might cause the lines to burst. Due to the considerable 
quantity or mass of ?uid and waste matter in the tank 
15, ?uid in the tank does not freeze. 
An additional advantage to being able to locate the tank 

below the ?oor of the compartment, and also being able 
to operate two or more toilets from the common tank, is 
that my system is considerably less expensive than prior 
art sanitation systems. In the coach of a train, for ex 
ample, I provide one tank 15 below the ?oor of the pas 
senger compartment, and make connections therefrom 
to toilets located at both ends of the coach, or to toilets 
located in adjacent compartments. 
The ?lter 20 is a mechanical, self-cleansing type ?lter, 

typical of which is the so-called Cuno ?lter. This type 
of ?lter is one in which a plurality of spaced rotatable 
discs and stationary cleaner blades co-act to grind waste 
matter to extremely small particles, e.g., less than 300 

. micron. The drive shaft for the ?lter 29 is shown at 40 
in FIGURES 2 and 3. The upper end of the shaft 40 
extends into a gear box housing 41, and a miter gear 42 

secured to the upper end of the shaft 49. The miter 
gear‘ 42 is in meshing engagement with another miter 
gear 43 that is mounted on a horizontal shaft element 44 
centrally located within the housing 41. Also supported 
on the shaft element 44 is a gear 45 which, is in meshing 
engagement with two gears'46, 47 mounted our respective 
‘horizontal shaft elements 43, 49 supported in the housing 
41. Also mounted von the shaft elements 43, 1&9 are com 
pression springs 5%, 5i and driving sleeve elements 52, 53. 
I As shown in FIGURE 4, the shaft connections 29, 39 
from the motors 27, 28 are inserted in the ends of the 
shaft elements 43, 49 for driving such elements. The 
opposite ends of the springs 56, 51 abut‘ the gears and 
driving sleeve elements mounted thereon, and force such 
elements apart, i.e., against the walls of the housing 41 
at the opposite ends of the shaft elements 48’, 49. By 
virtue of the spring elements, any rotationof the associ 
ated driving sleeve element is transmitted through the 
spring to the gear, thereby effecting rotation of the gear 
45. Such rotation of the gear 45 imparts rotation to the 
shaft 40 through the miter gears 42, 43. 
The above-described ?lter drive assembly has the unique 

advantage that operation of only one of the motors 27, 
28 effects rotation of the?lter drive shaft 40. Referring 
to FIGURE 4, if the shaft 29 is turning and the shaft 36 
is stationary, rotation of the gear 45 due to turning of 
the gear, 47 elfects rotation of the gear 46. However, 
there is no interaction between the gear 46 and the shaft 
30, because the spring 5-1 slips with respect to the as— 
sociated sleeve element. Thus, operation of the motor 27 
effects turning of the ?lter shaft 46 without. any inter 
ference. In a similar manner, rotation of only the shaft 
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36 effects operation of the gear shaft 49* without imparte 
ing any rotation to the shaft 29. 

Additionally, my unique ?lter drive assembly permits 
operation of the ?lter'Ztl when both the motors 27, 28 
are operating, but without any interaction between the 
two. Again referring to FIGURE 4, assume that both of 
the shafts 29, 3e are rotating; the shaft having the initial 
angular movement imparted thereto imparts rotation to 
the ?lter shaft 40 in the manner previously described, 
and the spring associated with the other shaft and driving 
element merely slips with respect to the associated gear. 
Thus, it will be seen that both of the toilet assemblies It}, 
11 can be set into operation simultaneously, and the ?lter 
20 is operated properly. Since each of the pumps 23, 24 
is connected to the ?lter 2%), they simultaneously draw 
?uid from the ?lter for flushing the associated toilet as 
sembly. , 

The construct-ion of the toilet assembly of my inven 
tion is shown more clearly in FIGURE 5, which illus 
trates the details of the toilet ‘assembly 19}. The ?ush 
ring 32 previously mentioned in connection with FIGURE 
6 is located in the upper portion of the housing 12 below 
the lid 55. The ring 32 is provided with a plurality of 
openings 56 through which ?uid forced through the ?ush 
line 25 passes, such openings 56 being dimensioned and 
oriented so as to direct the ?uid with considerable force 
at an angle against the sides of a bowl element 57 which 
is anchored, as at 58, to the housing 12. This imparts a 
vigorous swirling motion to the ?uid as it accumulates in 
the bowl, which has the effect of aerating the ?uid and 
making it foamy or bubbly. This foaming helps to give 
the liquid 21 light appearance. In addition, if desired, 
a dye may be mixed with ?uid in the tank to give the ?uid 
in the bowl a more pleasing color. > 
The pan 33, previously mentioned in connection with 

FIGURE 6, is shown in FIGURE 5 to be disposed below 
the lower end of the bowl 57'. The opening at the lower 
end of the bowl 57 is its smallest dimension, whereby to 
insure that ?uid passing into the bowl 57 from the flush 
ring 32 is caused to cover the entire inner surface of the. 

, bowl 57 and wash off any waste ‘particles. 
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The pan 33 in one position, as'shown in solid lines in 
FIGURE 5, forms a closure element for the lower end 
of the bowl 57. The pan 33 isvdisposed below the lower 
end of the bowl 57, and, when in closure position against 
such lower end, abuts a ring seal 58 secured to the lower 
end of the bowl 57. With this seal arrangement, Iprevent 
inadvertent leakage of ?uid from the bowl 57 into the 
lower portion of the housing 12. Also, the seal 58 serves 
as an odor trap, to prevent any offensive odors from the 
tank passing up into the bowl 57. 

Disposed in the lower portion of the housing 12 is a 
funnel element 60 which has an enlarged upper end ex 
tending above the pan 33 and abutting the outer surface 
of the bowl 57. The smaller end of the funnel element 
60 is adapted to‘ receive the upper end of the discharge 
pipe connection 17 to the tank. ' . 
The pan 33 is secured to a shaft 61 which is adapted 

for angular movement (counterclockwise in FIGURE 5) 
to move the pan clear of the lower end of the bowl 57 so 
as to permit ?uid and waste in the bowl to ?ow through 
the funnel element and connection 17 into the tank. In 
this connection, I employ control means to be described 
hereinafter for holding the pan 33 in the closure position 
until a predetermined quantity of ?uid from the ?ush 
ring 32 has accumulated in the bowl, and then suddenly 
moving the pan 33 away from its closure position to allow 
all the ?uid and waste matter to pass through the funnel 
element 60. The abrupt opening of the lower end of the 
bowl 57 results in a swirling action of the ?uid, which 
aids in moving the waste matter to the center of the 
opening. Such control means also keeps the pan 33 in 
the open position for a predetermined period of time 
whiler?uid continues .to pass into the bowl from the ?ush’ 
ring 32, for additional ?ushing and cleansing of the in- ' 
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terior of the bowl 57. Thereafter, the pan 33 is moved 
back to the closed position. ‘ 
FIGURES 7-9 show an actuator mechanism 59 for 

positioning the pan 33. Referring to FIGURES 7-9 along 
withFIGURE 5, a shaft 61 to which the pan 33 is secured 
is a. hollow sleeve element which is disposed within the 
upper portion of the funnel element 60. As shown, the 
pan 33 is provided with an integral strap 62 which is 
secured as by pins 63, to the sleeve 61. The sleeve 61 is 
supported at its ends in a U-shaped bracket 64. 

Extending through the sleeve 61 is a shaft rod 65, 
which at one end (the left-hand end as seen in FIGURE 
9) is slotted to receive one end of a coil spring 66. The 
other end of the coil spring 66 is secured in ?xed spaced 
relation to the bracket 64, as by being connected to a 
small bracket element 67 integral with the bracket 64. 
Adjacent its opposite end, the shaft 65 is provided with 
a right-angle slot 68 to receive a pin 69 which is ?xed 
within a short sleeve element 70 that surrounds the shaft 
65. When the pin 69 is in the axial portion of the slot 
68, the sleeve 70 is locked to the shaft. When the sleeve 
79 is moved to the right, as indicated by the dotted line 
positions in FIGURE 9, to locate the pin at the transverse 
portion of the slot 68, the sleeve 70 is freed from locking 
engagement with the shaft 65. A handle or knob 70' on 
the sleeve 70 is provided for moving the sleeve between 
these positions. 

Normally the spring 66 urges the shaft 65 in a direction 
which would move the pan 33 to the open position, and 
when the sleeve 70 is not locked to the shaft 65, the weight 
of the pan and the tension of the spring 66 function to 
quickly drop the pan to the open position. 
To effect operation of the sleeve 70 to control movement 

of the shaft 65, I provide the sleeve 70 with an integral 
arm 75 and a bearing element 76 rotatably mounted on 
(the end of the arm 75. When the sleeve 70 is locked to 
the shaft 65, the arm 75 is in a position wherein a fan 
shaped cam element 77 engages the bearing 76. The cam 
'77 (see FIGURE 7) is mounted for rotation by a motor 
‘78 which is supported in a housing 79 immediately behind 
the bracket, 64. As shown, the bracket 64 is secured to 
the housing 79. . 
‘Referring to FIGURE 8, the cam 77 is arranged so 

that when the center portion thereof engages the periphery 
of the bearing 76, the pan 33 is in the closed position; the 
arm, 75 and bearing 76 are disposed below the’ horizontal 
in this position of the pan. The motor 78 rotates the cam 
77 in a direction (counterclockwise in FIGURE 8), and 
when the cam clears the bearing element 76, the pan 33 is 
freed to be dropped to the open position, due to the action 
of the ‘spring 66. In the open position of the panv 33, the 
arm 75 and the bearing 76 are above the horizontal. Con 
tinued rotationv of the cam 77 eventually results in one 
edge thereof engaging the bearing 76 so as to effect clock 
wise movement of the bearing 76, the arm 75, the sleeve 
70, the shaft'65, ‘and the sleeve 61, thereby causing the 
‘pan 33 to move upwardly toward the closed position. 
-,Continued movement of the cam 77 to the position shown 
in- FIGURE 8, wherein its center portion engages the 
bearing member 76, effects complete closeure of lower 
*‘end'of the bowl 57 by the pan 33. 

As' previously mentioned, the pan 33 is held in the 
closed position during the ?ushing cycle until a prede 
termined quantity of ?uid has been injected into the upper 
{portion of the bowl 57, and then the pan 33 is dropped to 
the open position. To this end, I synchronize the opera 
tions of the pump motor and the actuator motor 78 by 
control'circuit means as illustrated in FIGURE 13. 

Referring to FIGURE 13, I show the pump motor 27 
as adapted to be driven from a three-phase source of 
:,voltage, andlthe actuator motor 73 adapted to be driven 
‘from a single phase source. 
1?ushing cycle is elfected through a timer motor 80, a 
lrelayrtil having four sets of contacts 82-85, a pair of 
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6 
switches 86, 87 operated by the timer motor 80, and a 
switch 88 operated by the actuator. _ 
A pushbutton switch 90 is provided to start the ?ush 

ing cycle. When the pushbutton switch is momentarily 
closed, power is supplied to the pump motor 27. To this 
end, the coil of the relay 81 is connected between the 
junction of a pair of back-to-back diodes 91, 92 and 
ground, with one of the diodes 91 connected in the for 
ward direction between one lead 93, of three output leads 
93, 94, 95 from a three-phase source, and one end of 
relay coil; the other end of the relay coil is connected 
to ground. 

Thus, closing the pushbutton switch 90 causes the relay 
81 to be energized, whereupon its various sets of con 
tacts 82-85 are closed. The closure of the relay con 
tacts 83, 84, 85, connects the output leads 93, 94, 95 from 
the three-phase source to the pump motor 27 to effect 
its operation. Closure of the pair of relay contacts 82 
causes the timer motor, which as shown has a ground 
connection, to be set into operation. 

In my control circuit, the relay 81 is kept energized, 
so as to keep the pump motor 27 and the timer motor 
84) operating after the pushbutton switch 90 is released. 
To this end, I provide a connection 96 between the timer 
motor and the movable arm of the switch 86. As shown, 
the arm of the switch 86 is normally in engagement with 
a contact that is connected, as through a lead 97, in circuit 
between the diode 92 and the coil of the relay 81. Thus, 
upon closure of the pair of switch contacts 82, the circuit 
for maintaining the coil of the relay 81 energized is trace 
able through the lead 93, the switch contacts 32, the lead 
96, the switch 86, the lead- 97, the diode 92, and the coil 
of the relay to ground. , ' , 

In the control circuit of my invention, switch 86 has 
a contact connection 98 directly to the voltage lead 93. 
The switch 88 also has a contact connection 99 directly 

' to the voltage lead 93. The switch 87 has a contact con 
nection 100 to the switch contacts 82, and the switches 
87, 83 have a common contact connection 101. When the 
switch 87 is in the dotted line position, the switch 88 is 
in the solid line position shown, whereby the actuator 
motor 78, which is connected between the switch arm 
of the switch 88 and ground, is connected between the 
‘signal lead 93 and ground. For moving the switches 86, 
87 to either of their positions, the timer motor 80 may be 
provided with respective cams (not shown) for operating 
the contact arms. 
The switch 87 is moved to the dotted line position by 

the timer 80 at a predetermined instant following the 
beginning of the ?ushing cycle. This establishes opera 
tion of the actuator motor 73, which, as indicated at 102, 
is mechanically coupled to the arm vof the vswitch 88 to 
move it to the dotted line position shown, thereby to 
directly connect the motor 73 to the signal lead 93 
through the connection 99. 

After a predetermined interval of time, the switch 67 
is again opened, and at a subsequent period or instant 
of time the switch 86 is moved to its dotted line position. 
In this position of the switch 86, a direct connection is 
established between the lead 96 and the signal lead 93. 
This is necessary in order to keep the timer 89 operating, 
because movement of the switch 86 to its dotted line posi 
tion breaks the circuit connection through the relay 81, 
thereby .cle-energizing the relay and opening the several 
pairs of contacts 82—85. 
The timer 8t} and the actuator motor 73 continue to 

operate for a brief interval of time to the end of the flush 
ing cycle, at which time the timer 89 returns the switch 
86 from the dotted line position to‘ the solid line position 
shown, and the actuator motor 78 permits the switch 88 
to return to its solid line position. As will be seen, the 
return of the switches 86, 83, to the solid line positions 
break the connection from the signal lead 93 to both the 
timer motor 80 and the actuator motor 78. 

75 t. FIGURE 14» illustrates the timing cycle above de 
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scribed in connection with the circuit of FIGURE 13. 
The timer motor 80 is set to operate for a predetermined 
period of time, e.g., twenty seconds. Immediately upon 
actuating the pushbutton switch 90, the relay 81 is ener 
g‘iz'ed, and remains energized for a period of approxi 
mately' 18 seconds. After thirteen seconds past the start 
of ‘the ?ushing cycle, the switch 87 is actuated to estab 
lish operation of the actuator motor 78. Referring to 
FIGURE 7 along with FIGURES 13 and 14, this causes 
the, cam 77 to rotate free of the bearing 76, thereby to 
allow the pan 33 to swing abruptly downwardly to the 
open position. At the end of 18 seconds, the relay drops 
out and the switch 86 is actuated to keep the timer motor 
operating along with the actuator motor 78. By the end 
of ‘the twenty seconds timev interval, the cam 77 has 
reached the position on the bearing element 76 in which 
the pan 331s in the closed position. 
As previously indicated, the actuator motor 78 effects 

operation of the switch 88. How this is accomplished 
is shown most clearly in FIGURES 7 and 8. As shown 
in FIGURE 7, a cam element 105 is secured on the sleeve 
70 adjacent the bracket 64, and a pushbutton 106 ex 
tending from a switch housing 107, is positioned directly 
beneath the cam 105. In the closed position of the pan 
33,/the cam 105 is in a position such that the pushbutton 
106 is biased outwardly. In this position of the pushbut 
ton 106, ‘the switch 88 (see FIGURE 13) is in the solid 
line position. When the cam 77 clears the bearing 76 
so as to permit the pan 33 to .drop to the open position, 
‘the consequent rotation of the sleeve‘ 70 etfects rotation 
of the cam 105 so as to depress the pushbutton' 106. In 
it's‘ depressed position, the pushbutton 106 actuates the 
switch SSso as to place it in the dotted line position 
shown in FIGURE 13. 
-As, previously mentioned, the pumps 23, 24 are self 

printing. 7 Referring to FIGURES 10-12, which show the 
details of construction of one of the pumps 23, the pump 
rotor 110 is mounted on an axis parallel to the axis of 
the cylindrical opening 111 within the pump housing 112. 
The rotor 110 has two pairs of diametrically opposed 
radial slotsv therein, in which respective impeller blades 
113 are slidably mounted. Each of the impeller blades 
113 is biased outwardly against the inner wall of the hous 
ing, as by springs 114. With such arrangement, I'insure 
against any ?uid or particles passing around the outer 
edges of the impellers 113,. and also provide that‘ any 
?uid entering the housing, as at a lower port 115, and 
carried around between the adjacent blades 113 to an 
upper port 116, will not be lost or allowed to ?ow around 
the outer edges of the blades 113. However, when the 
rotor '110 is not being driven by a motor, as when the 
toilets are not in use, the weight of the fluid draining‘back 
through the upper port 116 is su?icient to overcome fric 
tional drag ‘and rotate the rotor to permit ?uid drainage 
through the lower port 115. 
To make the pumps self-priming, I also insure against 

any equalization of pressures between different pairs of 
impeller blades, by preventing the flow of any ?uid around 
the ends of the rotor 110. To this end, and referring to 
FIGURE 12, the end faces of the rotor are made smooth, 
and I provide disc elements 117 with smooth surfaces in 
frictional engagement with the end faces of the rotor 110. 
Furthermore, the discs 117 are of the diameter of the 
opening 111 in the housing 112. By such arrangement, 
there is no ?uid communication around the end faces of 
the rotor 110, between spaces de?ned by di?erent pairs 
of impellers, so that immediately upon any slight rotation 
of the rotor 110, there is a'positive pressure di?erential 
between .di?erent chambers. Thus, the pump structure of 
my invention begins to operate immediately upon rotation 
of the rotor110. By thus avoiding delay of the desired 
functioning of a pump, as is occasioned with the use of 
prior art pump constructions, I am able to maintain an 
accurately controlled 'timingcyele for my sanitary sys 
tems. 
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While the foregoing describes a particular embodiment 
of. my invention, it will be appreciated that various modi 
?cations can be made therein without departing from the 
spirit and scope of my invention. Accordingly, I do not 
intend that my invention be limited, except as by the 
appended claims. 

I claim: 
1. A closed loop sanitation system comprising: a reser 

voir for ?uid containing a disinfectant; a receptacle hav 
ing an opening into which sewage may be deposited, said 
receptacle having an outlet connection to said reservoir; 
a movable partition in said receptacle being movable to 
a ?rst position to prevent sewage passing to said outlet 
connection, and to a second position wherein sewage can 
pass to said outlet connection; means for positioning 
said partition in either of said positions; means for draw 
ing ?uid from said reservoir and forcing it into said re 
ceptacle; and control means for causing said positioning 
means to normally hold said partition in said ?rst posi 
tion and to move said partition to said second position 
after a' predetermined time period has elapsed since entry 
of ?uid into said receptacle, so that sewage deposited in 
said receptacle is quickly washed into said reservoir, said _ 
control means also controlling said ?uid drawing means 
for causing ?uid to continue to flow into said receptacle 
for a predetermined length of time following movement 
of said partition to said second position. v 

2. In a toilet structure having a receptacle mounted 
in the upper end of the toilet housing, and a closure ele 
ment to be__ moved between a ?rst position of closure 
against the lower end of the receptacle and‘ a second po 
sition‘wherein it is clear of such lower end, an actuator 
for the element comprising: a sleeve secured to the clo 
sure element; a shaft extending through said sleeve, said 
shaft and sleeve being adapted for‘unitary angular move 
ment; a shaft control element releasably keyed to said 
shaft; a cam normally engaging said shaft control element 
so that said shaft and sleeve are held in a position where 
in the closure element is in its ?rst position; and time 
controlled means forv driving said cam to eifect angular 
movement of said shaftand sleeve to position'the closure 
element in its second position. 7 

3. In a toilet structure having arecep'tacle mounted 
in the upper end of the toilet housing, and a closure‘ ele~ 
merit to be moved between a‘ ?rst position of. closure 
against the lower end of the receptacle and a second po 
sition wherein it is clear of such lower end, an actuator for 
the element comprising: a sleeve secured to the closure 
element; a shaft extending through said sleeve, said shaft 
and sleeve being adapted for unitary angular movement; 
a‘ shaft control element releasably keyed to said shaft; 
a cam normally engaging said shaft control element so 
that said shaft and sleeve are held in a position wherein 
the closure element is in its first position; means for driv 
ing said came to effect angular movement of said shaft 7 
and sleeve to position the closure element in its second 
position; and timing means for said driving means ‘to 
cause said cam to actuate said shaft control element so 
‘as to return the closure element to its ?rst position after 
a predetermined period of time in its second position. 

4. In a sediment ?lter having a shaft for operating the 
?lter, means for operating the shaft from a pair of motors 
comprising: a housing into which the end of the shaft 
extends; a ?rst gear on said end of the shaft; a second 
gear in mesh with said ?rst gear, said second gear being 
mounted on a?rst shaft in said housing; a pair of shafts 
in said housing parallel to said ?rst shaft; _a second gear 
on said ?rst shaft; 2. gear on each of said pair of shafts 
in mesh with said second gear; a driving element on each ' 
of said pair of shafts for connection to arespective motor; 
and spring means intermediate each driving element and 
the associated gear for transmitting rotation of the driv 
mg element to such gear, the spring means for each driving 
element being adapted to slip with respect to its gear when 
its driving element. is not operating and the other driving 
element is operating. 



3,079,612 

5. A closed loop sanitation system comprising: a single 
reservoir for ?uid containing a disinfectant; a plurality 
of units into which sewage may be deposited, each of 
said units being connected to said single reservoir; a 
pumping means for each unit for drawing ?uid from 
said reservoir and forcing it into the respective unit so as 
to ?ush sewage deposited in said unit into said reservoir; 
21 single ?lter means intermediate said plurality of pump 
ing means and said reservoir for converting sewage pres 
ent in the fluid drawn from said reservoir into minute 
particles, said ?lter means including a drive shaft, a 
housing into which the end of said drive shaft extends, 
a ?rst gear on the end of said drive shaft, a second gear 
enmeshed with said ?rst gear, said second gear being 
mounted on a ?rst shaft within said housing, a plurality 
of shafts in said housing parallel to said ?rst shaft, 21 
second gear on said ?rst shaft, a gear on each of said 
plurality of shafts enmeshed with said second gear, a 
driving element on each of said plurality of shafts for 
connection to a respective pump motor, and spring means 
intermediate each driving element and the associated 
gear for transmitting rotation of the driving element to 
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such gear, the spring means for each driving element be 
ing adapted to slip with respect to its gear when its driv~ 
ing element is not operating and at least one of the other 
driving elements is operating; and a plurality of motors 
for operating said pumping means and said ?lter means. 
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