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Technical Field This invention relates to i nprovenents in dry
toilets and particularly to dry toiletsqwith di sposabl e 1i ni ng.
Background Art 5 Dry toilets have no water to convey waste away or to

clean toilet surfaces and thereforeDRY TOILEOS earlier patents describe
bags or tubes to fit within a dry toilet to contain the waste or to
convey the waste to a place of storage or disposal. Toilets using a
verti calechdigal fHiebd bl'e tube to line the bowl have been described in

et br ences T Ve Rt thatevedidnts 3 infHijlors andabielytly 0. d RGN | g
10 ar odisposable ligingsi de of ‘the toilet bow which is sequentially unfol ded as

t he tubgaé nlded rpver the rimand down inside the bowl. The tube is
osed at the bottom of the bow to ~contain ane

Wast & and APRIOEs JRYR BAWARIGP SOBKDLWAE apiay o tp slean iajled surfaces, aadithepsiare
por t i onvarious earlier p@xehtsiesdribetbageor tubestoifpRithingddryesitea td cddidin Medvvaste or to
EQLZ FF%‘P’S’%H (ﬂliehl aste (0 f;lact:eoc'nJ s?gméme Enh di?p&lsg.f. t’l‘ocll%lts &s'i'ngea \héarﬁmqllysfgg }ﬁg)%l%%ge t\a'h ' ch
line the bowl have been described in UK patent specifications GB 1,525,613 and GB
2,160,417. In these references the tube used to line the toilet bowl is stored as a folded ring
- 10 around the outside of the toilet bowl which is sequentially unfolded as the tube is pulled over the
rim and down inside the bowl. The tube is pinched or sealed closed at the bottom of the bowl to
contair :ne waste and also to prevent odors escaping from the previously used lower portion of
the tube that has been deposited beneath the bowl.
This method of lining a toilet with a vertical tube has disadvantages which have limited the
15 commercial exploitation of toilets employing this principle. An excess of tube material is
required for each flush which makes the toilet expensive to operate. To be folded and stored
outside the bowl, the tube diameter has to be much larger than the effective inside diameter of
the bowl. This surplus of material makes large folds which project within the bow! thus
reducing the bowl volume and causing the soiling of surfaces much closer to the seat than one
20 expects from a conventional toilet. Furthermore, whereas a very thin material would be
adequate to protect bowl surfaces, the tube material has to be relatively thicker to contain the
waste in an odor free manner and to prevent leakage while it is stored below the toilet. The
combination of excess thickness and excess diameter limits the amount of tube material that can
be stored in the small space around the toilet bow] thus requiring the toilet to be restocked at
25 more frequent intervals than would normally be desired. Also, the storage of tube material
around the toilet results in having to locate the bow! and the seat further back from the front of
the toilet enclosure making it uncomfortable for short people and children to sit on.
Another disadvantage of the vertical tube toilet is that the total height required for the bowl,
the feeding and sealing mechanism beneath the bowl and the storage space below that is greater
30 than the height of a conventional toilet and, therefore, in practice toilets of this type often project
below the floor which prohibits their use as portable appliances and makes removal of the waste
more difficult. o
Disclosure of Invention
These disadvantages that are inherent in tube lined toilets can be overcome by the present
35 invention which, instead of using a continuous tubular liner, uses a continuous sheet liner and
which, instead of feeding the liner through the bowl vertically, feeds the liner through the bowl
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continuous X ecordi ng Itcr; a {pre?erred aspect of the present invention there is provided a dry toilet with

disposable lining comprising; a supply of liner material in the form of a substantially continuous .
length of sheet, a toilet bowl with walls adapted by means of a side entrance aperture and a side
exit aperture for the transverse passage through the bowl of the sheet, a conveyance apparatus
20 deployed around the rim of the bowl with means for holding, advancing, separating, rejoining
and releasing the opposing edges of the sheet and thereby draping that portion of the sheet to
form a lining close to the inner surfaces of the bowl, a means of actuating the conveyance
apparatus to advance the liner sheet a horizontal distance that will cause a soiled portion of the
sheet to be removed from the bowl through the side exit aperture and be replaced with a clean
25 portion of sheet from the supply, an opening into an enclosure beyond the exit aperture through
which the soiled sheet passes for disposal or storage after being released by the conveyance
apparatus, said opening may be equipped with an automatic closure to prevent the escape of
odors when the sheet is not in motion, a means for exhausting air from within the bowl
beneath the sheet to assist the sheet to conform to the shape of the bowl, and a cover adapted to
30 provide for a toilet seat and further adapted to enclose, protect or support in cooperation with
other structure, the aforesaid operating components. : '
Further according to a preferred aspect of the present invention the said conveyance
apparatus might, for example, comprise two separate but synchronised and horizontally
supported belt drives, each belt transporting one edge of the sheet and each belt traversing one
35 half of the toilet bowl rim, a series of pulleys and guides to constrain the belts to follow the
prescribed path. short pins projecting at intervals from the outer surface of the belts to penetrate
and hold the edge of the sheet, said pulleys and guides on the outer surface of the belt having
K grodves to clear the projecting pins while pressing the edges of the sheet against the belt, a
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every 120 flushes. |
Further, as may be preferred for some applications of the present invention the liner sheet
could be composed of materials which are either biodegradable or are water soluble in order to
15 aid their ultimate disposal. In this respect water soluble plastic films such as poly(ethylene
- oxide) have been used for some years to contain dry substances intended to be dissolved in
. water without the need to open the package. In a more recent development a water soluble film
base has been combined with a thin layer that is nonstructural and impervious to water. This
type of material could be used to contain and package moist toilet waste inside but would
20 dissolve when the package was disposed of in the presence of water on the outside.
Alternatively, there are other materials that can be fabricated into water soluble films such as
polyvinyl alcohol which according to the formulation can be made to dissolve in water only
- above a predetermined temperature. This type of sheet material might be employed with this
invention in cooperation with a heated holding tank.
Brief Description of Drawin
The invention will be further described by way of eiample only, with reference to the
-.accompanying and purely diagrammatic drawings, in which: _
~_ Figure | is a simplified perspective view showing elements of the dry toilet which illustrate
the principle of the invention; : '
30 Figure 2 is a front section elevation through the toilet bowl;
Figure 3 is a top view of the toilet with covers partly removed to show a liner conveyance
apparatus;
- Figure 4 is a section detail of part of the liner conveyance apparatus, and
Figure § is a section detail of another part of the liner conveyance apparatus.
35 Best Mode for Carryi ut Invention
The dry toilet shown in Figure 1 has the toilet seat 15 raised to reveal the bowl 16 which is
lined with a thin sheet 17 supplied from a roll 18. The sheet 17 is folded in the center. The fold
19 is lowermost and the edées 20 of the sheet 17 are uppermost when entering the side of the
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escaping. The passage of the sheet 17 through the bowl 16 is further illustrated by reference to
* Figure 2 which shows a section through the middle of the bowl and along the axis of the
entrance channel 21 and the exit channel 23. To aid the draining of liquid wastes both the

20 - entrance channel floor 29 and the exit channel floor 30 slope downwards in the direction of the
drain 26. This drainage slope prevents liquid waste from accurnulating in the bottom of the bow!
where it might otherwise result in splashing or where it could contaminate clean liner sheet 17

residing within the entrance channel 21. The drainage slope also allows the bowl to be easily
washed and rinsed in the unlikely event that the lining sheet becomes damaged and leaks.

25 By referring to Figure 3, the positions of entrance channel floor 29 and the exit channel
floor 30 can be seen within the bowl 16. The entrance channel floor 29 need only be wide
enough to clear the passage of the sheet 17 whereas the exit channel floor 30 must be wider in
order to clear the passage of the soiled sheet containing solid waste. The door 28 is hinged on a
shaft 31 which, as further illustrated in Figure 2, can project through the upper wall of the -

30 enclosure 25 and connect to a control arm 32. The control arm 32 can be linked to the toilet

- operating mechanism to open the door 28 when the toilet is being emptied.
Referring again to Figure 2, indentions 33 have been provided in the inner surface of the
bowl 16 leading to exhaust holes 34 connecting through the wall of the bowl to a duct 35
wherein air pressure can be lowered by the action of a bellows or fan to cause the liner sheet

35 material 17 to be sucked against the surface of the bowl 16. Such vacuum suction need only to
be applied momentarily and would normally be relieved when the liner sheet is being conveyed

“through the bowl. - SE R :
Also, in Figure 2 the seat 15 is shown lowered and resting on the rim 22 which has been

.
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supported belt drives, each belt transporting one edge of the sheet and
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pulleys 43 a roller 49 is positioned so as to maintain alignment of the sheet edges 20 along the

central axis. To control the supply tension of the sheet 17 a friction device or other mechanical
braking device could be adapted to the supply roll 18 or its spindle. After being conveyed along
the bowl perimeter the sheet 17 is forced off the pins 42 by the constraint of the exit channel
15 walls 44,
Along ponibns of the belts 38 where there are no grooved pulleys 40 it may be desirable
to provide slotted guide surfaces 45, as shown in section in Figure 4, to prevent the sheet edges
20 from being pulled off the belt pins 42. Alternatively, instead of guide surfaces additional
grooved pulleys could be provided. Guide surfaces 45 and pulleys 39, 40 and 43 are supported
20 on mounting brackets 46 which in turn are fastened to the top edge of the bowl by studs 47.
The rim 22 combined with cover 36 rests on pads 48 on the upper surface of the mounting
brackets 46 thus shielding the conveyance apparatus 36 from user interference and
contamination. | | -
The two belts 38 can be synchronised, for example, by linking their respective timing beit
25 pulleys 39 located at the entrance door 21 with matching spur gears. The spur gears could be
located beneath the entrance channel floor 29 and, connected by shafts to the belt pulleys 39
above. By similar additional mechanical linking the conveyance apparatus, the drain area door
- and the air exhaust means could be made to operate automatically with the force of a foot pedal
or the power of a small electric motor,
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the sheet to form an open container within the toilet waste receptacle, guxde surfaces adJacent to
the sheet to assist the formation of the container shape and a means of actuating the conveyance:
apparatus to advance the sheet a horizontal distance that wﬂl cause the soxled portion of the sheet
to be removed from the tmlet waste receptacle into a dlsposal space and to be replaced with a
15 clean portion of sheet froma storage space. '
3. A dry toilet with disposable lining comprising; a toilet bowl with walls adapted by means
of a side entrance aperture and a side exit aperture for the transverse passage through the bowl
" of liner material in the form a substantially continuous length of sheet, a conveyance apparatus
arranged around the upper rim of the bow! with means for holding, advancing, separating,

20 bringing together and releasing two opposite edges of the sheet and thereby draping the sheet
material to form a liner in the proximity of the inner surfaces of the bowl and a means of
actuating the conveyance apparatus to advance the sheet a distance that will cause the soiled
portion of the sheet to be removed sideways from the bowl into a dlsposal space and to be
replaced with a clean portion of sheet from a storage space. '

25 4. A dry toilet with disposable lining comprising; lining material in the form of a substanti_ally
continuous length of sheet, a toilet seat, a conveyance apparatus positioned in a horizontal plane
beneath the toilet seat, the conveyance apparatus having means for holding, advancing,
separating, bringing together and releasing two opposite edges of the sheet and thereby draping
the sheet to form an open container beneath the toilet seat, guide surfaces adjacent to the sheet

30 material to assist the formation of the container shape and a means of actuating the conveyance
apparatus to horizontally advance the sheet a distance that will cause the soiled portion of the
sheet to be removed from the area beneath the seat into a disposal space and to be replaced with
a clean portion of sheet from a storage space.
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detail of another part of the liner corweyancﬂ“ﬂnm““li MBest Mode for
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from at least part of the space below the sheet material to assist the sheet to form a functional

shape.

10 8. A dry toilet with disposable liner according to claims 1, 2, 3 or 4, wherein the sheet is
supplied in a substantially continuous length rolled up in a cylindrical form.
9. A dry toilet with disposable liner according to claims 1, 2, 3 or 4, wherein the material
content of the sheet assists its decomposition after disposal.

_—

D R
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floor 30 can be seen wthin the bow 16. The entrance channel floor 29 need
only be wpdgr4gss enough to clear the passage of the sheet PicTrudssnsms t he
exit channel floor 30 nust be wider in order to clear the passage of

t he soil ed sheet containing solid waste. The door 28 is hinged on a

shaft 31 which, as further |Ilustrat |gure 2, can project through t he
upper wall of the 30 encl osure 25 an rp ct to a control arm 32. The
control arm 32 can be linked to the tol operating nechanismto open
the door 28 when the toilet i's being enptied. Referring again to
Figure 2, indentions 33 have begy provided in the inner surface of the

bow 16 | eadi ng .to..exhaust hol esN-34 connecting through the wall of the bow

to a duct 35 wherei n ai® pressure can be | owered by the ac®ion of a
bell ows or fan to cause ¢he i to be Slucked
agai nst the surface of tdhe bo . eed/only to be
applied nonentarily and | d mal | yNpe relieved whe | ner sheet is
bei ng conveyed t hr ggh e Njow . " Also, in HiQure 2 the seat 15
i's shown | owered and resting t he\rim22 which has begn WO
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made integral with the cover 36 to conceal the conveyance appartaus 37 as
wel | awédmassavor ki ng conponents of the toilet. PCT/US9SH0A00MEy ance
appar at us which could transport the sheet 17 around the perineter of the

bowl 16 will be described with reference to Figures 3, 4 and 5. Two
synchroni sed timng belts 5 38 each rmagog a return | oop are gui ded and
driven along the perineter of the bdgf/ﬁ1 timng belt pulleys 39. The
belts are further guided on their outside surfaces by pulleys 40 with a

radi al groove 41 to provide clearance for the pins 42 which project
fromthe outside surface of the belts 38 to pierce and hold the edges
20 of the sheet. 17. Two other simlarly grooved pulleys 43 | ocated at

the top of the entrance channel 29 press the incom ng edges 20 of the sheet
onto the 10 projecting belt piggs 42. To help nmaintain even tension of the

sheet 17 as it is being fed inmu oldoer 49 is
positioned so as to maintain ali of the sheet jes™N20 al ong the
central axis. To control the suppjf\ temsion of hep¥ 17 a friction
devi ce or ot her nechani cal @ br HKi dev coul adapted to the
supply roll 18 or its spi\ndl e. er ) onveyed Al png t he bow
perineter the sheet 17 is\orced f t pi y tjhip constraint of the
exit channel 15 walls 44. I tgns o he belts 38 where
there are no grooved pull eys\40 i e des b to provide slotted
gui de surfaces 45, as shown i se  prevent the sheet
edges 20 from bei ng pul | ed\of f &he Belt ns #2. Alternatively, instead
of guide surfaces additional groove I Boul dSe provided. CGuide
surfaces 45 and pul l ey 39, 40 ans\ 4 SYOP 20/0n noenti ng brackets
46 which in turn are festened t ot d W PV studs 47.
The rim 22 conbi ned w t h\govy, 36 r “oh patsR { upper surface of
‘the nounting : PN
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brackets 46 thus shielding the conveyance apparatus 36 from user

i nt er f aypneaigzsd cont am nati on. The two bel t RCHESISH30He
synchroni sed, for exanmple, by linking their respectlve timng belt 25
pul l eys 39 |l ocated at the entrance door 21 with matching spur gears. The

spur gears could be | ocat ed bene t?tﬁe entrance channel floor 29 and
connected by shafts to the belt pull above. By sim | ar additional
nmechani cal |inking the conveyance apparatus, the drain area door and .
the air exhaust nmeans coul d be nad ; ally withithe force
of a foot pedal of the powe

46

20

“ FIG. 4
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12\ d',r % Wi tﬁ t ss?)%zsg%q e lining conprising; TR “r?é”?r’nﬁ“é‘r”&f’ inth @00_3

' form of a subst antially continuous | ength of rectangul ar sheet, the
.sheet extending froma storage space, transversely ‘thrqu 'ﬁg oi | et

wast e recept ﬁ“lﬂlml‘g“ﬂ:m Hlsposal space, a.portion of t&% baﬂrh
shaped o ﬂl ntainer wwthin the toilet waste receptacle
assi sted by ans f'or "guisdi hg and 5 spa®ing two oppo s 0

sheet, and with a neans for intermttently noving tth]éwm
hor i zont@%ection | eading fromthe storage space into the disposal

space. A dry toilet with disposable |ining conprsing; material in
the formof a substantiall y contl nuous I engt h of rectangul ar sheet a
con;/eyarlce I ; mamﬂﬁmf ﬁpi{ds,}mn{,m et
waste rece ac conve P ar s ha means for holdin

advanci rf§® ﬁ m@%%éﬁl‘% ‘é‘F&g’éﬂWw %gﬁagi of
t he sheehmngﬂthetml anyl intoea disposal spacd, aportion

Wi t hin

sheet |t P32 é%%ﬁ*ﬁﬁ%%?w@%&%ﬁ%ﬂ%ﬁ%&%ﬁﬂ%
act usf i Mmmmpﬁmmm ittently moning thei sheehine
that W lJ hirBiddRil }ﬂa@? sﬁﬁiésd &W%é}e renmoved from
the toilet waste recept ac Into a di ,p%sal space H5.and to be repl aced
with a & edhddpletomitydismsable My
W th di spatakdu lehgth'6f reetiRgular ‘aﬂﬂﬁfd!ﬂe

\Q/aIS: Zehavmg IQ&?‘&FS% aces adaﬁé g %means of a_ si ge‘en‘trance %85&?%% and

| i nerjgresivancihg, sepadating cbuingig mmmmmm;g two opposiieredges of dresheepénd

sheet, b 20
with e iR RS pARR b ek s%%ﬁ%@% (o B sdst Boegrple, Bie
(r)fel teﬁZ' rsgrfaanaﬂjmtmtheshe&ig@za o:amgm;mmmm

container portion once soiled to be removed from the toilet waste receptacie into a disposal space

15 and tobereplaced with a clean portion of sheet from a storage space.
‘3. A dry toilet with disposable lining comprising; 2 toilet bowl baving an upper rim with
- walls having inner surfaces adapted by means of a side entrance aperture and a side exit aperture
for the transverse passage through the bow! of liner material in the form of a substantially
continuous length of sheet, a conveyance apparatus arranged around the upper rim of the bowl
~ 20 with means for holding, advancing, separating, bringing together und releasing two opposite
edges of the sheet and thereby draping a section of the sheet material to form a liner in the
proximity of the inner surfaces of the bowl and a means of actuating the conveyance apparatus
to advance the sheet a distance that will cause the section of the sheet once soiled to be removed
sideways from the bowl into a disposal space and to be replaced with a clean portion of sheet

25 from a storage space. ' |

4. A dry toilet with disposable lining comprising; Iining material in the form of a substantiaily
- continuous length of sheet, a toilet seat, a conveyance apparatus positioned beneath the toflet
. seat, the conveyance apparatus having means for holding, advancing, separating, bringing
together and releasing two opposite edges of the sheet and thereby draping the sheet to form an
30 open container in an area beaeath the toilet seat, guide surfaces adjacent to the sheet material to
assist the formation of the container and 2 means of actuating the conveyance apparatus to
horizontally advance the sheet a distance that will cause the container portion once soiled to be
removed from the area beneath the seat into 2 disposal space and to be replaced with a clean

. portion of sheet from a storage space.
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-_'pro 5103 9ng of the bow and amansugméﬁmgﬁ ng the @oo4

‘_;:ﬁnveya{]ce appar at us to advanf:edt{]e Eheet a d'ldit ance t hat 492@04
the sectio e soile o be renove

bow into z’muﬂﬂﬂmﬂﬁm mEnd to be replaced with a cl ea?ﬁﬁ/ S) t' m%ss
25 froma stofagk Y4 Adryt?Iet with dlsposablellnlng
conprising; lining rratrlal in the formof a substantially conti nuous

| engt h of sheet, a toilet seat, a conveyance appar at us positioned beneat h

the toi | y i

advanci ng, sedrg agl ng, E ingl ng, etgr?sor and ’r%?‘égglaﬁgﬁo op osﬁ ce
edges of JHAAEALY wememgw;h% Breiecting poingy #oag) which
contain d&ﬁ&[@gh@a@f&gm oi l et seat, quide surfaces adj acent to

t he shee t . as the fornmatio e,Co er and a rreans
of act uaPi %ﬁ%ﬁn@%‘éﬂﬁéﬁ“ﬁ xi}ngttocﬁbtpleoﬁigﬂr Ueet
a di ssamosdﬁeopmmgmm&hpgbmmmm@maoéwmlﬂhtmebMBnm
renoved Wa beneath the seat into a disposal space and to be
repl aced portion of sheet froma storage space.
7. A dry toilet with disposable liner according to claims I, 2, 3 or 4, wherein air is exhausted
from at least part of a space below the sheet material to assist the sheet to form a functional
10 8. A dry toilet with disposable liner according to claims 1, 2, 3 or 4, wherein the sheet is
supplied in a substantially continuous leagth rolled up in 2 cylindrical form.
9. A dry toilet with disposable liner according to claims 1, 2, 3 or 4, wherein the material
content of the sheet assists its decomposition after disposal.
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7 . 5. A.dry toilet with disp & art according to clLaim 2,3 or 4,

wherein the conveyance apparatus includes one or nore “ e\ belts « .
*havi ng proj qg poi nt s“@h%qgm;ﬁ [ R - To1 -3 ol pi ‘Ll’l“,’," hol d t he
edges of th : dry Wuaom&ihkﬁpog%bl e lineraccording to

g' ali VTNTERNKTI(%UQI AﬁPLI@NI‘f@C PQEHFS?IED’QNEEI@ THE PATERTICUOPERATION TREAPY (BET)

be(ﬁ’é?'i%'lf”&tf?gﬂg? Tglass'% N lj“r:yti oi | ﬂl‘htmﬁmak‘b‘w&m dupberser ac cwm?%“sﬁ
cliai nd47K 21182 or 4, wherein air | $ Ady =Te IR # o] %tml eﬁ%t al 09921 Bb.os
et TSl oo

space bel ow the sheet paterjal .

ek et oo L G ﬁmgfsgm i

r Qkd2Emtethptions) Flinghdtd: AT | CBIMafcP 1903 (13.03.959. A dvp, ME MNEMX M, zdn.,smo RoMs

~adcording to clains 1, 2, 3 or 4, wherlein tTeUfdiGps.dJZ, VN, Europspp pe
FR, OB, GR. IE, IT, LU, MC, NL, PT, S5),

‘Sr‘?ﬁ)tyr% Soaks ' 1S deconposi tion after |di Spog%"ll)patem(BF BJ, CF, CG, CI, CM, GA., GN, ML, MR,
./ 9405323 8 16 March 1994 (16.03.94) . /GB NE, SN, TD, TG), ARIPO patent (KE, MW, SD, SZ, UG).
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(54) Title: DRY TOILET

(57) Abstract

A dry toilet with a disposable lining material can be operated at lower cost and be more portable if the lining material (17) is supplied
as a substantially continuous sheet from a roll (18) and passes transversely through the toilet bowl (16). The toilet bowl (16) is adapted to
receive the sheet liner through a side entrance aperture (21) and to remove the soiled sheet liner together with the contained waste through
a side exit aperture (23). A concealed conveyance apparatus (37) arranged beneath the rim (22) of the toilet bowl (16) holds and advances
the opposed edges (20) of the sheet liner (17) and thereby drapes the opened sheet liner (17) close to the inner surfaces of the toilet bowl
(16) while simultaneously removing the soiled sheet liner (17) through an opening (24) with a door (28) for disposal into a drain (26).




