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INSERTION CHUTE FOR SUCTION-OPERATED GARBAGE DISPOSAL SYSTEMS Background of
the invention The invention relates generally to isolated insertion chutes
which at spaced intervals are connected to an underground suction conveying
conduit communicating with a refuse suction system, with the upper end
above ground of every chute being provided 5    with an insertion opening
that may be closed and with the lower end below ground of every chute being
connected to the suction conveying conduit, and more specifically relates
to such an isolated insertion chute having the features of the preamble of
claim 1. 10 Description of the prior art An insertion chute of the above
indicated kind is disclosed and illustrated in EP-A-0 304 407. Said prior
art insertion chute was developed for facilitating carrying out maintenance
and repair 15    work on the insertion chute by providing upper and lower
chute portions connected to a branching from the suction conveying conduit
by means of connecting flanges being positioned above the ground surface
level. However, in the case where a valve means for opening and closing
communication between the chute and the 20    conveying conduit is
provided, this prior art structure requires a specific arrangement for
fluid tight transmission of the operating movement of a valve operating
means to the actual valve means. According to said EP-A-0 304 407 a rod for
operating the 



valve means is extended through a through-passage in said flange 25
joint whereby a seal unit is employed for sealing the through- passage of
the operating rod during its operation. However, apart from being
comparatively expensive said prior art solution employing the seal unit
suffers from the drawback that after extended operation the fluid tight
transmission of the operating 30    movement may be lost due to wear in the
seal unit.    WO 97/11013
PCT/SE96/01150 2 Summary of the invention Thus, the object of the present
invention is to provide an insertion chute of the above indicated kind, by
means of which the above described disadvantages in connection with the
prior 5    art insertion chutes may be eliminated, while maintaining the
reliable operation of the insertion chute. More specifically the object of
the invention is to provide an arrangement for the sealed transmission of
the valve operating movement. 10    This object is attained by means of an
apparatus of the kind indicated in the characterizing portion of the
enclosed claim 1. Preferred improvements and suitable embodiments of the
invention are indicated in the dependent subclaims. 15 Brief description of
the drawings With the purpose of exemplifying the invention an embodiment 



thereof is disclosed more closely below in connection with the enclosed
drawings, in which: 20 Fig. 1    illustrates, partly in section, a prior
art insertion chute, Fig. 2    is a section through the prior art seal
unit, 25 Fig. 3    illustrates, partly in section, the insertion chute
according to the present invention, with a valve means in its closed
condition, and the arrangement for the fluid tight transmission of the
movement of the 30              operating means, and Fig. 4    illustrates
the embodiment of Fig. 2 as viewed in the direction of the arrow C in Fig.
2. 35    Description of the preferred embodiments Fig. 1 illustrates an
example of the previously known technique from which the present invention
starts - as disclosed in EP-A-    WO 97/11013
PCT/SE96/01150 3 0 304 407 - and which will initially be briefly discussed
with reference to Figs. 1 and 2. An insertion chute 103 is connected to a
collecting conduit 106 which in turn is connected to a refuse suction
conduit system in which, at least during certain 5   periods of time, a
suction-produced conveying air-stream is 



flowing. At the lower end of the insertion chute a valve means 116 is
provided for selectively closing and opening the lower end of the chute
103. 10    The insertion chute 103 is illustrated partially in section in
Fig. 1, whereby the valve operating means are not illustrated in section.
Fig. 1 illustrates that the prior art insertion chute 103 comprises an
upper chute portion 103a and a lower chute portion 103b which through a
flange joint 108 are connected to 15   the branching 109 of a T-piece 110
connected to the collecting conduit 106. The upper portion 103a of the
insertion chute 103 is substan- tially cylindrical and is provided at its
lower end with a 20    connecting flange 108a having bores 108b provided
therein for receiving mounting bolts 108c. The upper end of the upper chute
portion 103a is intended to communicate with a sluice-like receiving means
(now shown). A substantially rectangular, box- like superstructure 111 is
welded to the exterior of the upper 25    chute portion 103a, and this
superstructure is intended to receive the valve operating means 112 which
consists of a cylinder, preferably a pneumatic cylinder. The rear end wall
of the cylinder 112 is pivotally journalled to the upper chute portion 103a
and its free piston rod end is pivotally connected 30    to a rotary
transmission link 113 which is also rotatably journalled in the upper chute
portion 103a. A valve operating rod 114 is also pivotally connected to the
rotary transmission link. The superstructure 111 is provided with a lid 115
at one of its sides, and through this lid it is possible to get access to
the 



35    valve operating means for maintenance and repair thereof and of the
control equipment for the valve means which is also provided in the
superstructure 111. A projecting portion 108d of the    WO 97/11013
PCT/E96/01150 4 flange 108a of the upper chute portion 103a forms the
bottom of the superstructure 111 and is also provided with a recess 111a
through which the operating rod 114 is extended and through which wires may
also be passed. The recess also serves to ventilate the 5    interior of
the superstructure to the environment. The lower portion 103b of the chute
is also, at its upper end, provided with a connecting flange 108e having
bores 108b co- inciding with those of the connecting flange of the upper
chute 10    portion 103a, so that the mounting bolts 108a may be passed
through said bores. At a position corresponding to that of the projecting
portion 108d of the flange 108a of the upper chute portion 103a the flange
108e of the lower chute portion 103b is also provided with a projecting
portion 108f having an elongated 15    groove 111b through which the
operating rod 114 may be passed, whereby the length of the groove at least
corresponds to the movement of the operating rod 114 when operating the
valve means 116 consisting of a flap 117 pivotally journalled at the lower
end of the lower chute portion 103b. The lower end of the 20    operating
rod 114 engages a lever 118 attached to the flap, for 



manoeuvering the flap 117 between its closed and opened condi- tions. A
rubber sealing ring 119 is provided around the lower end of the lower chute
portion 103b, and the flap 117 sealingly engages this sealing ring when the
flap is in its closed 25    condition. Fig. 1 illustrates that the lower
portion 103b of the chute, the valve 116 and the operating rod 114 are
received in the branching 109 of the T-piece 110 having a diameter which is
so much larger 30    than that of the lower chute portion that the lower
chute portion 103b may be inserted therein. The branching is also provided
with a portion 109a being substantially rectangular in cross-section and
projecting from the cylindrical portion for receiving the operating rod 114
and the valve means 116. Like the chute 35    portions the branching 109
comprises, at its upper end, a flange 108g having bolt bores 108b and a
projecting portion 108h, said projecting portion 108h being provided with a
groove 111c being    WO 97/11013
PCT/SE96/01150 5 open into the cylindrical portion of the branching and
serving as a passage for the operating rod 114. A seal unit 120 is attached
by means of screws to the upper side 5   of the flange 108e and is intended
to seal the passage of the operating rod 114 through the groove 111b in the
flange 108e of the lower chute portion 103b against the conveying
air-stream in 



the collecting conduit. Fig. 2 illustrates that the seal unit 120 consists
of a plate 121 which at its underside is provided with 10    a gasket 122
which is bonded thereto and which is provided with a groove 123
corresponding to and in the assembled condition coinciding with the groove
111b of the flange 108e. On the upper side of the plate 121, on each side
of the groove 123, two rubber mouldings 124 are clamped by means of flat
bars 125 and mounting 15    screws 126, said rubber mouldings each having a
width substan- tially exceeding half the width of the plate 121 so that the
free edges of the rubber mouldings 124 sealingly engage each other to form
an inverted V. In order to seal the space between the rubber mouldings 124
at their short edges filling members 127, for 20    instance of epoxy
cement, are provided which may suitably be attached by bonding or screwing
from below and in a manner not illustrated in detail. The seal unit 120 is
attached to the flange 108e by means of mounting screws which
simultaneously provide additional clamping of the rubber mouldings 124. 25
The function or further detailed design of the insertion chute is not
discussed in detail herein, but in this regard reference is made to the
above mentioned prior art EP-A-0 304 407. 30    Turning now to Figs. 3 and
4 an embodiment of the insertion chute according to the invention will be
described, said insertion chute in its general design being based on an
alternative embodi- ment of the above discussed prior art, i.e. the
insertion chute 303 is basically of a unitary structure with integral upper
and 35    lower portions 303a and 303b and with a single connecting flange 



308a provided on the exterior of the insertion chute 303 at the transition
between the upper and lower portions of the insertion    WO 97/11013
PCT/SE96/01150 6 chute. Said single connecting flange 308a forms the flange
joint 308 in cooperation with the connecting flange 308g of the branching.
The portion of the single flange 308a forming the bottom of the
superstructure 311 is provided with a box-like 5    upwardly projecting
extension 330, that is consisting of four upstanding walls 331 covered by a
firmly connectable but removable lid 332 which, as will be understood, is
provided for maintenance and/or repair purposes. In the illustrated
embodiment the flange 308a is also, in its portion not forming the bottom
10   of the superstructure 311, extended upwardly so as to form an outer
housing 340 being substantially level with the outer surface of the
branching 309, mainly for aesthetical purposes. According to Figs. 3 and 4
the pivot transmission link 313 is 15    operationally identical to the
transmission link according to the prior art, but consists of two more
distinct levers 313a, 313b which are furthermore displaced from each other
in the direction of the axle journal 333 carrying said transmission link
levers. More specifically a first end of said axle journal 333 is 20
pivotally journalled in a suitable bearing 334 - preferably a slide bearing
- provided on the inner surface of one of the 



upstanding walls 331 of the flange extension 330 whereas a mid- portion of
the axle journal 333 is pivotally journalled in a further bearing 335 -
likewise preferably a slide bearing - 25    provided in the opposing,
upstanding side wall 331 of the flange extension 330. The other end of the
axle journal 333, that is the end opposite to the first end journalled in
the bearing 334, extends through and beyond said last mentioned side wall
331 and carries fixed thereto said one transmission link lever 313a in 30
turn connected to the valve operating means 312. In its portion between the
upstanding side walls 331, and there- fore between said bearings 334, 335
the axle journal 333 carries said other transmission link lever 313b
connected to a conven- 35    tional connecting or operating rod 314, i.e.
there is no need for any specifically configurated operating rod as in the
prior art design. With respect to the transmission link described above it
WO 97/11013                                       PCT/SE96/01150 7 should
also be emphasized that the levers 313a, 313b are fixed to the axle journal
333 which in turn is rotatable in its bearings. 5    It is clear from the
above description and is specifically illustrated in Fig. 4 that the
connecting rod 314 is positioned in the centre plane of the insertion chute
303, as viewed in Fig. 4, but that the operating means 312 is displaced to
one side 



of said centre line CL. 10 It is obvious that by employing suitable
bearings and or supplementary gaskets or stuffing boxes an extremely
fluid-tight transmission of the operating movement from the operating means
312 to the valve 316 may be obtained for providing a silent and 15
effective operation of the insertion chute as well as of the entire refuse
collecting system. Mainly for aesthetical reasons it is also preferable to
provide a pipe 336 leading from inside the superstructure to a position 20
below the ground surface 130,  for the purpose of passing electrical wires,
cables, pressurized-air tubes etc. necessary for controlling and operating
the valve, into the superstructure. Such wires, cables and tubes are in
most cases laid in the ground and by employing the pipe 336 no such wires,
cables and tubes 25    will have to be drawn on the exterior of the chute.
Finally it should also be noted that with minor modifications the
embodiment according to Figs. 3 and 4 may be likewise applicable to the
basic prior art configuration of the insertion chute according to Fig. 1,
whereby the flange extension would preferably likewise 30    be provided in
the flange of the upper chute portion but could be provided in either of
the connecting flanges, with the remaining flanges having corresponding
cut-outs for accomodating the extension or the connecting rod and the
transmission lever. 35    Although a preferred embodiment of the present
invention has been illustrated and disclosed herein it should be obvious
that further modifications may be carried out by men skilled in the 



WO 97/11013                                      PCT/SE96/01150 8 art
without departing from the scope of the invention. Thus, the scope of the
invention shall only be determined by the enclosed patent claims.    WO
97/11013                                      PCT/SE96/01150 9 CLAIMS 1.
Isolated insertion chute (303) of the kind which at spaced intervals are
connected to an underground suction conveying 5   conduit communicating
with a refuse suction system, the upper end of each chute above ground
comprising a closable insertion opening and the lower end of each chute
below ground being connected to the suction conveying conduit communicating
there- with through a valve means (316) provided in the insertion chute, 10
said insertion chute (303) comprising an upper chute portion (303a) and a
lower chute portion (303b), and at least one connec- ting flange (308a) in
the transition area between the upper chute portion (303a) and the lower
chute portion (303b) the lower chute portion (303b) being received in a
branching (309) extending from 15    the suction conveying conduit and at
its upper end also having 



a connecting flange (308g), said at least one connecting flange (308a) of
the insertion chute (303) being releasably connected to the connecting
flange (308g) of the branching (309) and the branching (309) having such a
length in relation to the depth of 20    the suction conveying conduit
below the ground surface that the flange joint (308) formed by the
connecting flanges (308a, 308g) is positioned above the ground surface
(130), the upper chute portion (303a) comprising a box-like superstructure
(311) which is welded to the upper chute portion and in which a valve 25
operating means (312) is journalled, said valve operating means (312) being
connected to a transmission link (313) to which is likewise connected one
end of an operating rod (314) which at its other end is connected to the
valve means (316) mounted at the lower end of the lower chute portion
(303b), characterized in 30    that  the connecting flange (308a) or either
of the connecting flanges is provided with an upwardly projecting extension
(330) in which an axle journal (333) of the transmission link (313) is
pivotally journalled, one lever (313b) of the transmission link (313) being
fixed to said axle journal inside the extension (330) 35    and another
transmission link lever (313a) being fixed to the axle journal (333)
outside said extension (330).    WO 97/11013
PCT/SE96/01150 10 2.   Insertion chute according to claim 1, characterized
in that 



the axle journal (333) at one of its ends is journalled adjacent the inner
surface of one side wall (331) of the extension (330) and with its other
end extends through and past an opposite side 5   wall (331) of the
extension, said transmission link levers (313b and 313a respectively) being
fixed to the axle journal (333) on opposite sides of said other side wall
(331) of the extension (330) and said axle journal (333) being journalled
in said other side wall (331) through a fluid tight bearing. 10 3.
Insertion chute according to claim 1 or 2,  characterized in that the
insertion chute (303) is designed as a unit with the upper chute portion
(303a) and the lower chute portion (303b) integral with each other and in
that a connecting flange (308a) 15   is provided externally on the
insertion chute (303) at the transition between the upper and lower chute
portions. 4.   Insertion chute according to claim 1 or 2,  characterized in
that the insertion chute consists of a separate upper chute 20   portion
which at its lower end is provided with a connecting flange, and a separate
lower chute portion which at its upper end is provided with a connecting
flange, and in that the connecting flange of the lower chute portion is
releasably clamped between the connecting flange of the upper chute portion
and the 25   connecting flange of the branching.    


