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PASSIVE DEODORIZATION DEVICE 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. patent 
application Ser. No. 09/244,926 filed on Feb. 4, 1999. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

0002) Not Applicable 

TECHNICAL FIELD 

0003. The present invention relates to a deodorization 
device, and more particularly to a passive deodorization 
device Suitable for use with a portable toilet having a vent 
tube extending from a holding tank. 

BACKGROUND OF THE INVENTION 

0004 Portable toilets in self standing enclosures or found 
in the transportation industry have a Seating area disposed 
above a holding tank. A vent tube extends from the holding 
tank to vent the holding tank to the atmosphere. This vent 
tube often passes through the enclosure to vent the holding 
tank through the enclosure top. Malodorous vapors emanat 
ing from the holding tank foul the air in and around the 
enclosure. 

0005 One method of masking the odor inside the enclo 
Sure includes mounting an air freshener, which releases a 
pleasant aroma, to an interior enclosure wall. This particular 
method does not solve the odor problem outside of the 
enclosure. Furthermore, after an extended period of time 
inside the enclosure, the spent air freshener must be manu 
ally replaced. A users hands may become Soiled when 
removing the spent air freshener assembly or exchanging the 
spent air freshener element inside a housing. Furthermore, 
the air freshener may be removed prematurely by an enclo 
Sure Visitor, Subjecting Subsequent visitors to the malodor 
ous vapors associated with the toilet. 

SUMMARY OF THE INVENTION 

0006 The present invention provides a passive deodor 
ization device Suitable for use in a portable toilet enclosure 
having a vent tube for venting odors from a holding tank. 
The deodorization device has a housing with an engagement 
Surface for engaging a vent tube outer Surface, and an 
aperture. Two fingers extend from the aperture into the vent 
tube. A retention member mounted on the fingers engage a 
vent tube inner Surface and clamps the vent tube wall 
between the housing and retention member. A deodorizing 
element slipped into the aperture between the fingers can 
deodorize the malodorous vapors associated with the toilet. 
0007. A general objective of the present invention is to 
provide a housing for a deodorization device capable of 
treating malodorous vapors inside an enclosure and exiting 
a holding tank vent tube. This objective is accomplished by 
providing a housing which is inserted into the vent tube 
through a hole formed therein which passes through the 
enclosure. This allows mounting the housing in the vent tube 
from inside the enclosure exposing the deodorizing element 
to the air inside the enclosure and the vent tube. 
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0008 Another objective of the present invention is to 
prevent the easy removal of the deodorization device hous 
ing once installed. This accomplished by providing retention 
members which are Self-locking and, thus, prevent device 
removal from the vent tube. 

0009 Still another objective of the present invention is to 
provide a method for easy replacement and disposal of a 
spent deodorizing element. This objective is accomplished 
by providing a housing having an aperture, and fingers 
extending therefrom to hold a deodorizing element. The 
spent element is replaced by inserting the replacement 
deodorizing element into the aperture; forcing the Spent 
deodorizing element out of the grasp of the fingers, and 
allowing the spent deodorizing element to fall through the 
vent tube into the holding tank. 
0010. The foregoing and other objects and advantages of 
the invention will appear from the following description. In 
the description, reference is made to the accompanying 
drawings which form a part hereof, and in which there is 
shown by way of illustration a preferred embodiment of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a perspective view of deodorization 
device incorporating the present invention installed in a vent 
tube; 

0012 FIG. 2 is a schematic cross sectional view of the 
deodorization device and vent tube along line 2-2 of FIG.1; 
0013 FIG. 3 is a perspective view of the deodorization 
device of FIG. 

0014 FIG. 4 is a schematic cross sectional view of the 
deodorization device along line 4-4 of FIG. 3; and 

0.015 FIG. 5 is a side view of the deodorization device 
of FIG. 1. 

DETAILED DESCRIPTION 

0016. As shown in FIGS. 1 and 2, a passive deodoriza 
tion device 10 attaches to a vent tube 12 for a portable toilet 
compartment. The vent tube 12 extends from a holding tank 
(not shown) disposed beneath a seating area of the toilet 
compartment through the toilet compartment interior and 
exhausts to the outside. Malodorous fumes originating in the 
holding tank flow through the vent tube 12 and exhaust into 
the atmosphere. The passive deodorization device 10 Snaps 
into an opening 14 bored in a wall 15 of the vent tube 12 to 
treat the malodorous vapors associated with the portable 
toilet in the vent tube 12 and toilet compartment. 
0017. The passive deodorization device 10 has a housing 
16 with an aperture 20 formed therein, and fingers 22 
extending from the aperture 20 for holding a deodorizing 
element 30. The housing 16 engages an outer surface 18 of 
the vent tube 12 with the fingers 22 extending through the 
vent tube opening 14 in the vent tube interior 24. The fingers 
22 have Self-locking members 26 which engage a vent tube 
inner Surface 28 and cooperatively clamp onto the vent tube 
wall 15 with the housing 16 to secure the deodorization 
device 10 in place. Adeodorizing element 30 slipped into the 
housing aperture 20 is grasped by the fingers 22, and 
contains agents to neutralize malodorous vapors associated 
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with the portable toilet. Preferably, the deodorization device 
10 is formed from molded plastic, such as polyethylene. 
0.018. Looking particularly at FIGS. 3-5, the cup shaped 
housing 16 defines a cavity 32 and has an exterior convex 
Surface 34 and an interior concave Surface 36 joined together 
by an edge 38. The housing edge 38 conforms to and abuts 
the vent tube outer surface 18 to cooperate with the self 
locking members 26 and hold the housing 16 in place. A 
Substantially rectangular aperture 20 formed in the housing 
16 has opposing longsides 40 joined by opposing short Sides 
42, and is sized to receive the generally rectangular deodor 
izing element 30. A lip 44 formed on the aperture sides 40, 
42 extends toward the aperture center to inhibit removal of 
the deodorizing element 30 through the housing 16. Vents 45 
formed in the housing 16 expose the deodorizing element 30 
in the housing 16 to air inside the toilet compartment 
interior. Although a rectangular aperture 20 is shown and 
described, any shape aperture may be used, Such as a round, 
Square, polygonal or the like, depending upon the shape of 
the deodorizing element 30. 
0019. The pair of opposing fingers 22 cooperatively 
retain the deodorizing element 30 and expose it to the 
malodorous vapors associated with the portable toilet. Each 
finger 22 has a proximal end 46 formed as an integral part 
of the housing 16 and extends from the housing aperture 
short sides 42 through the cavity 32 toward a finger distal 
end 48 disposed in the vent tube 12. Each finger 22 has an 
interior Side 49 which engages an opposing Side of the 
deodorizing element 30 to cooperatively grasp the element 
30. Ribs (not shown) may be formed along the length of the 
interior finger side 49 of one or more fingers 22 to improve 
the grasp on the deodorizing element 30. 
0020 Inwardly extending stops 50 formed on the finger 
distal end 48 interior side 49 inhibit the deodorizing element 
30 from being pushed too far through the housing aperture 
20 and into the holding tank at the bottom of the vent tube 
12. An exterior side 56 of each finger 22 has a self-locking 
member 26 formed thereon to engage the vent tube inner 
Surface 24. Although two fingers of equal width are shown 
and described, one finger may be wider than the other to 
provide protection for the deodorizing element from the 
elements, Such as rain, which may enter the vent tube. 
0021 A pair of opposing walls 58 join the finger proxi 
mal ends 46 to form a shaft extending generally perpen 
dicularly from the housing aperture 20 into the cavity 32. 
The shaft walls 58 guide the deodorizing element 30 
between fingers 22 extending into the vent tube 12. Prefer 
ably, the walls 58 have a tapered portion 59 extending 
toward the finger distal ends to guide the deodorizing 
element along the length of the fingers 22. Although the 
shaft is shown and described as having a Smooth interior 
Surface, ridges (not shown) may be formed on the Shaft walls 
58 to engage the deodorizing element 30 and prevent it from 
inadvertently slipping out of the fingerS 22 and down into the 
holding tank. Vents (not shown) may also be formed in the 
walls 58 to increase the exposure of the element 30 to the air 
inside the cavity 32. 
0022. The self-locking members 26 are formed as an 
integral part of each finger exterior Side 56 and engage the 
vent tube inner surface 28. Each self-locking member 26 has 
a ramped surface 60 which causes the fingers 22 to deflect 
inward when passing through the vent tube opening 14, and 
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a locking Surface 62 which engages the vent tube inner 
surface 28 when the ramped surface 60 has passed through 
the vent tube opening 14. The ramped surface 60 has an 
increasing depth as it extends away from the finger distal end 
48 to deflect the finger 22 inward. The locking surface 62 is 
substantially parallel to the vent tube inner surface 28 and is 
formed at the end of the ramped surface 60 having the 
greatest depth. 
0023 Referring to FIGS. 2, 4, and 5, the self-locking 
member locking Surface 62 cooperates with the housing 
edge 38 to clamp the vent tube wall 15 therebetween and 
hold the deodorization device 10 in place. Advantageously, 
the Self-locking member 26 prevents easy removal of the 
deodorization device 10 from the vent tube 12. However, 
other retention members for securing the device 10 to the 
vent tube 12 may be used without departing from the Scope 
of the present invention. For example, ribs formed as part of 
the finger exterior side 56 to providing a friction fit may be 
used when the vent tube wall thickness is not known, 
without departing from the Scope of the present invention. 
Other retention members, Such as Screws, bolts, adhesives, 
or the like may also be used to mount the deodorization 
device 10 to the vent tube 12 without departing from the 
Scope of the present invention. 
0024. The deodorizing element 30 is an article composed 
of materials impregnated with agents known in the art. 
Preferably, the element 30 is biodegradable, such as recycled 
textiles and paper held together by a binder. The materials 
are formed into a brick shape having a croSS Section which 
Slips through the housing aperture 20, and then impregnated 
with the deodorizing agents, Such as natural aromatic oils to 
mask or neutralize the malodorous vapors associated with 
the toilet. 

0025 Looking back at FIG. 2, the deodorization device 
10 is installed by boring an opening 14 having a diameter 
approximately equal to the distance between the finger 
exterior sides 22, into the vent tube wall 15. The fingers 22 
are then inserted into the vent tube 12 through the opening 
14. AS the fingerS 22 pass through the vent tube opening 14, 
the self-locking member ramped surfaces 60 formed on the 
finger exterior side 56 cause the fingers 22 to deflect inward. 
Once the ramped surfaces 60 pass through the vent tube 
opening 14, the fingers 22 Spring outward causing the 
locking Surfaces 62 to engage the vent tube inner Surface 28 
and clamp the vent tube wall 15 between the locking 
Surfaces 62 and the housing edge 38, thus locking the 
deodorization device 10 in place. Preferably, the deodoriza 
tion device 10 is oriented such that the fingers 22 are 
vertically aligned in the vent tube 12 allowing the lower 
finger 22 to Support the deodorizing element 30. 
0026. The deodorizing element 30 is inserted into the 
housing aperture 20 to complete the assembly of the deodor 
ization device 10. Preferably, the deodorizing element 30 is 
forced through the housing aperture 20 and past the lip 44 
formed on the aperture sides 40, 42 to prevent removal of the 
element 30 back through the aperture 20. Most preferably, 
the deodorizing element 30 is slipped along the fingerS 22 
until it abuts the stops 54 at the finger distal ends 48. 
0027. Referring to FIG. 2, once deodorizing element 30 
has been exposed to the malodorous vapors for a period of 
time, the Spent deodorizing element 31 must be replaced in 
order for the deodorization device 10 to remain effective. 
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The spent deodorizing element 30 is replaced by inserting a 
fresh deodorizing element 30 into the housing aperture 20, 
forcing the spent deodorizing element 31 out of the grasp of 
the fingers 22 and into the vent tube 12. The spent deodor 
izing element 31 is allowed to fall through the vent tube 12 
and into the holding tank for disposal with the holding tank 
COntentS. 

0028. While there has been shown and described what are 
at present considered the preferred embodiment of the 
invention, it will be obvious to those skilled in the art that 
various changes and modifications can be made therein 
without departing from the Scope of the invention defined by 
the appended claims. 
We claim: 

1. A passive deodorization device housing Suitable for use 
in a toilet enclosure having a vent tube for venting odors 
from a holding tank, Said deodorization device housing 
comprising: 

a wall fixable relative to an outer Surface of the vent tube; 
an aperture formed in Said wall, and having a perimeter; 
two or more fingers extending from Said aperture perim 

eter defining an open ended passageway for receiving 
an element passed through Said aperture, Said fingers 
being extendable through an opening into the vent tube; 
and 

a retention member fixed to an Outer Surface of at least one 
of Said fingers, and engageable with the vent tube for 
Securing said wall to the vent tube when said fingers are 
extending through the opening in the vent tube. 

2. The deodorization device housing as in claim 1, in 
which a lip extends radially inwardly from Said aperture. 
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3. The deodorization device housing as in claim 1, 
wherein walls join proximal ends of Said fingers forming a 
hollow Shaft extending from Said aperture. 

4. The deodorization device housing as in claim 3, 
wherein said shaft has smooth walls. 

5. The deodorization device housing as in claim 1, 
wherein Said wall is cup shaped. 

6. The deodorization device housing as in claim 1, 
wherein said wall has vents formed therein. 

7. The deodorization device housing as in claim 1, 
wherein Said retention member is a Self-locking member. 

8. The deodorization device housing as in claim 1, 
wherein Said retention member is formed as an integral part 
of Said fingers. 

9. The deodorization device housing as in claim 1, 
wherein Said fingers have equal widths. 

10. The deodorization device housing as in claim 1, 
wherein Said wall and fingers are molded plastic. 

11. A method for replacing a deodorizing element in a 
deodorization device Suitable for use in a toilet having a vent 
tube for venting vapors from a holding tank, Said method 
comprising the Steps of: 

inserting a replacement deodorizing element into an aper 
ture formed in a deodorization device housing; 

forcing a spent deodorizing element out of the grasp of 
fingers extending from Said aperture into an opening 
formed in said vent tube; and 

allowing said spent deodorizing element to fall through 
Said the vent tube into Said holding tank. 


