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Lead through for digestion tank 

Technical field of the Invention 

The present invention relates in general to a digestion 

tank for digestion of excrement, but other applications 

5 comprising an fluid housing tank and a mixer assembly are 

directed as well. 	Furthermore the present invention relates 

in general to an adjustable fluid tight lead through of a 

fluid housing tank. 	In particular the present invention 

relates to a lead through for fluid tight connection of a 

10 mixer assembly to a roof of a fluid housing tank, 	comprising 

a first element, which is arranged to be in fluid tight 

connection with said roof of the fluid housing tank and 

which presents a central opening and an axially extending 

centre axis, 	and a second element, which is arranged to be 

15 in fluid tight connection with said mixer assembly and which 

presents a central opening and an axially extending centre 

axis, 	the extension of the centre axis of the second element 

being adjustable in relation to the extension of the centre 

axis of the first element. 

20 

Background of the Invention and Prior art 

A common type of digestion tank comprises a mixer 

assembly for agitating the excrements, or mixture of liquid 

and sludge, which exist in the fluid housing tank. 	Such 

25 applications comprises usually tanks having a depth of 20-25 

meters or more and a volume of several thousands of cubic 

meters, 	in which excrements, 	feaces, 	sludge, 	waste water, 	or 

the like is stored and digested in order to extract methane 

gas and carbon dioxide, 	for example. The liquid/sludge is 

30 kept in movement by agitation in order to not having the 

sludge to sediment and in order to not causing a dense cake 

at the surface of the liquid/sludge, 	and thereto in order to 

obtain an as homogenous mixture as possible which entail 

that most possible quantities of various gases may be 

35 extracted. 	It shall be pointed out that other liquids, 	in 
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industrial applications, may be stored in similar conditions 

in which agitation takes place at the same time as the 

process gases are not released to the surrounding air. 

Mixer assemblies suitable for use in a digestion tank 

5 	or the like comprises a motor and a gear box that lowers the 

rotational speed of the output shaft of the mixer assembly 

to about 15-30 revolutions per minute. The present invention 

is directed towards solutions in which the motor and the 

gear box of the mixer assembly are located above the roof of 

10 	the fluid housing tank, and in which the output shaft of the 

mixer assembly is lead into the fluid housing tank via a 

lead through and thereafter hang down freely straight down 

into the fluid housing tank without being journalled in the 

lower end of the output shaft. The output shaft of the mixer 

15 	assembly, 	including the propeller units being arranged at 

different heights of the output shaft, presents a consider-

able weight which entail that a great load is applied to or 

near to the attachment of the output shaft to the gear box 

and/or at other connections. 

20 	In connection with or after some time after the fluid 

housing tank is erected and/or is started to be used a 

settlement and/or inclination of the tank takes place as a 

rule, which entail that the motor and the gear box are 

inclined in relation to a plumbline. 	Due to the fact that 

25 	the length of the output shaft usually is for instance 20 

meters problem arises already at an inclination of tenths of 

a degree. 	If the mixer assembly is used without having the 

inclination corrected the output shaft will bend during 

rotation, which for instance may lead to fatigue of the 

30 	output shaft that will break and/or lead to that other parts 

of the mixer assembly and the fluid housing tank will break. 

Thus, the angular position of the mixer assembly in 

relation to the roof of the fluid housing tank must be 

adjustable. 	Known solutions comprises a lead through which 

35 	in its turn comprises two interacting wedge shaped discs, 

which discs are arranged to be connected to the roof of the 
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fluid housing tank and the mixer assembly, 	respectively. The 

wedge shaped discs presents central openings for passing 

through of the output shaft of the mixer assembly and are 

furthermore turnably arranged in relation to each other in 

5 order to be able to adjust the angular position of the mixer 

assembly in relation to the fluid housing tank. However, 	a 

large problem of this known solution is that the wedge 

shaped discs may not be rotated in relation to each other 

when the weight of the mixer assembly rests on them, 	instead 

10 the mixer assembly most be lifted by a crane in order to 

uncover the lead through and in connection therewith gases 

will flow out which is harmful for the environment as well 

as for the maintenance staff. 

15 Object of the Invention 

The present invention aims at obviating abovementioned 

drawbacks and disadvantages of previously known lead through 

arrangements and at providing an improved lead through. A 

primary object of the invention is to provide an improved 

20 lead through of the initially defined type, which secures 

that gases does not flow out in connection with an adjust-

ment of the angular displacement of the mixer assembly in 

relation to a plumb line. 

Yet another object of the present invention is to 

25 provide an improved lead through, which is easily adjusted 

by one person without any need of auxiliary equipment such 

as cranes and the like. 

Summary of the Invention 

30 

35 

According to the invention at least the primary object 

is attained by means of the initially defined lead through, 

which is characterized in that the lead through comprises a 

means for making an interface fluid tight located at the 

interface between the first element and the second element, 

at least three positioning members being arranged to 
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determine the mutual positions of the first element and the 

second element in the axial direction, 	at least two of said 

positioning members being constituted by mutually independ-

ent adjustment members, which in relation to said fluid 

5 housing tank are located on the opposite side of said means 

for making an interface fluid tight. 

Preferred embodiments of the present invention are 

further defined in the dependent claims. 

Preferably the first element and the second element are 

10 telescopically arranged in the axial direction in relation 

to each other, and according to a yet preferred embodiment 

the means for making an interface fluid tight comprises at 

least one circumferentially extending sealing ring, which 

abuts an inner surface of the first element and an outer 

15 surface of the second element. This entail a simple and 

secure fluid sealing that admit a large angular displacement 

of the mixer assembly in relation to the fluid housing tank. 

According to a preferred embodiment each adjustment 

means comprises a first wedge element, a second wedge 

20 element interacting with said first wedge element and 

adjustment means, which adjustment means is maneuverable in 

order to increase and decrease the axial height of the 

adjustment means, 	respectively. 	Such a design entail that 

the angular displacement of the mixer assembly in relation 

25 to the fluid housing tank may be adjusted without having to 

lift the mixer assembly away from the lead through. 

Preferably the adjustment means comprises a first screw 

maneuverable to increase the axial height of the adjustment 

means, 	and a second screw maneuverable to decrease the axial 

30 height of the adjustment means. 

Further advantages with and features of the invention 

are evident from the other independent claims as well as 

from the following detailed description of preferred embodi- 

ments. 

35 
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Brief description of the drawings 

A more complete understanding of abovementioned and 

other features and advantages of the present invention will 

be apparent from the following detailed description of 

5 preferred embodiments with reference to the appended 

drawings, 	in which: 

Fig. 	1 	is a schematic side view of an intersected fluid 

housing tank and a mixer assembly comprising the 

10 

15 

20 

inventive lead through, 

Fig. 	2 	is a perspective view of the inventive lead 

through, 

Fig. 	3 	is a side view of a lead through according to 

figure 2, 

Fig. 	4 	is a cross section side view of the lead through 

according to figure 2, 

Fig. 	5 	is an enlarged side view of a part of the lead 

through showing the positions of the cross 

sections, 

Fig. 	6 	is an enlarged side view taken along the line VI in 

figure 5, 	and 

Fig. 	7 	is an enlarged side view taken along the line VII 

in figure 5. 

25 Detailed description of preferred embodiments 

The present invention relates in general to a plant for 

digestion of excrements. 	In figure 1 is shown a part of a 

fluid housing tank, 	digestion tank or tank, 	generally 

designated 1, 	comprising a floor 2, 	a roof 3 and a circum- 

30 

35 

ferential wall shell 4, which together enclose a volume 5 

for housing excrements, 	feaces, 	sludge, 	waste water, 	or the 

like, 	that shall be stored and digested in order to extract 

methane gas and carbon dioxide among other things. 

Furthermore a mixer assembly, 	generally designated 6, 

is shown in figure 1 comprising a drive unit having a motor 
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7 and a gear box 8 and an output shaft 9 extending from the 

drive unit and being freely suspended from the drive unit. 

Thereto at least a propeller unit 10 is connected to the 

output shaft 9 whereupon the output shaft 9 and the 

5 propeller unit 10 are arranged to be driven in rotation 

about a plumb line. 	Preferably two or more propeller units 

10 are connected to the output shaft 9. 

In the embodiment shown in figure 1 the mixer assembly 

6 comprises two propeller units 10, 	a lower propeller unit 

10 arranged in connection with the free lower end of the output 

shaft 9 and an upper propeller unit arranged at a suitable 

position between the lower propeller unit and the drive 

unit. 	Preferably the lower propeller unit is located at a 

height in the fluid housing tank 1 located in the lower half 

15 of the contained fluid volume, and preferably the upper 

propeller unit is located at a height in the fluid housing 

tank 1 located in the area of the surface of the contained 

fluid. The main object of the lower propeller unit is to 

cause agitation, 	and the main object of the upper propeller 

20 unit is to break the cake of solid material that is formed 

at the surface of the contained surface in such applica-

tions. 

Thereto an inventive lead through, 	generally designated 

11, 	is shown in figure 1, 	which is arranged to provide a 

25 fluid tight connection between the mixer assembly 6 and the 

roof 5 of the fluid housing tank 1. 

Reference is now made to figures 2, 	3 and 4, 	in which a 

preferred embodiment of the present invention is shown. The 

lead through 11 comprises a first element 12 arranged to be 

30 connected to the roof 3 in a fluid tight manner, 	and a 

second element 13 arranged to be connected to the mixer 

assembly 6 in a fluid tight manner. 

The first element 12 may be firmly and releasably 

connected to the roof 3, 	for instance the first element 12 

35 may be embedded in the roof 3. The first element 12 presents 

a central opening 14 and an axially extending centre axis, 
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the output shaft 9 of the mixer assembly 6 extending down 

through the central opening 14. 	In the shown embodiment the 

first element 12 comprises an axially extending tube shaped 

body 15 and a radially extending upper flange 16 extending 

5 from the tube shaped body 15, which upper flange is 

connected to the tube shaped body 15 in the area of the 

upper end of the tube shaped body 15. Thereto the first 

element 12 comprises a number of stiffeners 17 assisting in 

supporting said upper flange 16, 	and preventing rotation of 

10 the lead through when it is embedded into the roof of the 

fluid housing tank. 	The lead through may as well be screwed 

onto the roof of the fluid housing tank when possible. 

The second element 13 may be fixedly or releasably 

connected to the mixer assembly 6, 	for instance the mixer 

15 assembly 6 may be connected to the second element 13 by 

means of several bolts 18 	(see figure 1). 	The second element 

13 presents a central opening 19 and an axially extending 

centre axis, 	the output shaft 9 of the mixer assembly 6 

extending down through the central opening 19. 	In the shown 
20 embodiment the second element 13 comprises an axially 

extending tube shaped body 20 and a radially extending upper 

flange 21 extending from the tube shaped body 20, which 

upper flange is connected to the tube shaped body 20 in the 

area of the upper end of the tube shaped body 20. 	Thereto 
25 the second element 13 comprises a radially extending lower 

flange 22 extending from said tube shaped body 20. 	It shall 

be pointed out that the tube shaped body 20 of the second 

element 13 in an alternative embodiment 	(not shown) 	is 

constituted by a flexible tube shaped body, the lower end of 

30 which may be connected to a lower flange 22 or be directly 

connected to the upper flange 16 of the first element 12 or 

the tube shaped body 15. 

An essential feature of the inventive lead through 11 

is that the extension of the centre axis of the second 

35 element 13 is adjustable in relation to the extension of the 

centre axis of the first element, 	i.e. 	that the centre axis 
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of the first element 12 and the centre axis of the second 

element 13 may be positioned in mutually different angles in 

relation to a plumb line. 

Thereto it is preferred that the first element 12 and 

5 the second element 13 are telescopically arranged in 

relation to each other in the axial direction, 	i.e. 	that at 

least a part of one of the elements of the first element 12 

and the second element 13 shall be located in the central 

opening of the first element 12 and of the second element 

10 13. 	In the shown embodiment at least the lower flange 22 of 

the second element 13 is located in the central opening 14 

of the first element 12. 	In an alternative embodiment 	(not 

shown) 	the tube shaped body 15 of the first element 12 may 

extend upwards from the upper flange 16 of the first element 

15 12 and into the central opening 19 of the second element 13, 

which presuppose that at least the upper part of the tube 

shaped body 15 of the first element 12 has smaller diameter 

than the tube shaped body 20 of the second element 13. 

According to the invention the lead through 11 

20 comprises a means for making an interface fluid tight 

located at the interface between the first element 12 and 

the second element 13. The means for making an interface 

fluid tight shall admit that the extension of the centre 

axis of the first element 12 and the extension of the centre 

25 axis of the second element 13 are adjustable in relation to 

each other. 

In the preferred shown embodiment the means for making 

an interface fluid tight is constituted by at least a 

circumferential sealing ring 23, which abuts the inner 

30 surface of the first element 12 and an outer surface of the 

second element 13. More precisely the at least one circum-

ferentially extending sealing ring 23 is arranged between 

the outer surface of the lower flange 22 of the second 

element 13 and an inner surface of the tube shaped body 15 

35 of the first element 21. 	In an alternative embodiment 	(not 

shown) 	the means for making an interface fluid tight is 
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constituted by a circumferentially extending fluid seal. 	In 

the case the tube shaped body 20 of the second element 13 is 

flexible, 	as described above, the means for making an 

interface fluid tight is constituted by the flexible tube 

5 	shaped body 20 when the tube shaped body 20 is directly 

connected to the first element 12. 

Reference is now primarily made to figures 4-7. 

According to the invention the lead through 11 comprises at 

least three positioning members arranged to determine the 

10 	mutual position of the first element 12 and the second 

element 13 in the axial direction, 	at least two of the 

positioning members being constituted by mutually independ- 

ent adjustment members, 	each generally designated 24, which 

in relation to said fluid housing tank 1 are located at the 

15 	opposite side of said means for making an interface fluid 

tight. 	In fact this entail that the adjustment members are 

located radially outside said means for making an interface 

fluid tight. According to a preferred embodiment the third 

of the abovementioned positioning members is constituted by 

20 	such an adjustment member 24 as well. 	Said three positioning 

members are equidistantly distributed about the centre axis 

of the first element 12 and the second element 13. 

Each adjustment member 24 comprises preferably a first 

wedge element 25, 	a second wedge element 26 interacting 

25 	with/abutting said first wedge element 25 and adjustment 

means, which adjustment means is maneuverable in order to 

increase and decrease the axial height of the adjustment 

member 24, 	respectively. According to the shown embodiment 

the first wedge element 25 abuts a upwardly facing surface 

30 	27 of the first element 12, 	and the second wedge element 26 

abuts a downwardly facing surface 28 of the second element 

13. At least one of the first wedge element 25 and the 

second wedge element 26 comprises at its narrow end a gable 

29 erected from said narrow end, the adjustment means being 

35 	arranged to act between said erected gable 29 and the thick 

end of the other wedge element of the first wedge element 25 
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and the second wedge element 26. The first wedge element 25 

and the second wedge element 26 have wedge angles that 

preferably are smaller than 10 degrees, 	and more preferably 

about 6 degrees. 	Preferably the first wedge element 25 and 

5 the second wedge element 26 are uniform, both of the first 

wedge element 25 and the second wedge element 26 comprising 

a gable 29 erected at the narrow end of each wedge element. 

Preferably the adjustment means comprises a first screw 30 

maneuverable to increase the axial height of the adjustment 

10 means 24, 	and a second screw 31 maneuverable to decrease the 

axial height of the adjustment means 24. 

The first screw 30 comprises a shaft 32 having an 

external thread which is in threaded engagement with an 

internal thread of a through hole in the erected gable 29 of 

15 one of the wedge elements, at the same time as the free end 

of the shaft 32 abut the thick end of other wedge element. 

Preferably the shaft 32 of the first screw 30 is arranged in 

parallel with the abutment plane between the first wedge 

element 25 and the second wedge element 26. 	In connection 

20 with screwing in of the first screw 30 the axial height of 

the adjustment member 24 will increase. The second screw 31 

comprises a shaft 33 having an external thread, 	the shaft 33 

runs freely through a through hole in the erected gable 29 

of one of the wedge elements and is in threaded engagement 

25 with a threaded hole 34, which mouth in the thick end of 

other wedge element. 	Preferably the shaft 33 of the second 

screw 31 is arranged in parallel with the abutment plane 

between the first wedge element 25 and the second wedge 

element 26. 	In connection with screwing in of the second 

30 screw 31 the axial height of the adjustment means 24 will 

decrease. 	It shall be realized that in order to increase the 

height of the adjustment means 24, before the first screw 30 

is screwed in a certain length the second screw 31 must be 

screwed out correspondingly, 	and in order to decrease the 

35 height of the adjustment means 24, before the second screw 

31 is screwed in a certain length the first screw 30 must be 
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screwed out correspondingly. When the intended height of the 

adjustment means 24 is obtained also the, 	at the moment, 

inactive screw is screwed in, 	in order to lock the obtained 

height of the adjustment means. 

5 In one embodiment both the first screw 30 and the 

second screw 31 are in threaded engagement with the same 

wedge element. 	In an alternative embodiment both the first 

screw 30 and the second screw 31 are arranged next to each 

other in the same erected gable. However, 	the preferred and 

10 shown embodiment is a combination of abovementioned embodi-

ments wherein a first screw 30 and a second screw 31 are in 

threaded engagement with each of the first wedge element 25 

and the second wedge element 26. 

Thereto, the lead through 11 ought to comprise a number 

15 of locking element 35, 	arranged to prevent the second ele-

ment 13 from being displaced upwardly in the axial direction 

in relation to the first element 12 after the adjustment 

members 24 have been set in such a way that the centre axis 

of the second element 13 and the output shaft 9 are verti- 

20 cal. 	In the shown embodiment two types of locking elements 

35 are provided, 	a first type directly interacting with the 

adjustment members 24 and a second type which is separated 

from the adjustment members 24. The first type and the 

second type of locking element 35 may be used together or 

25 separately in one and the same lead through 11. 

The first type of locking element 35 clamps the adjust-

ment member 24 between the upwardly facing surface 27 of the 

first element and the downwardly facing surface 28 of the 

second element 13. The first type of locking element 35 

30 comprises in the preferred embodiment an at least partly 

externally threaded rod 36 	(see figure 4) 	that is connected 

to the upper flange 16 of the first element 12 and that 

extends through an axially extending hole 37 in the adjust-

ment member 24 and further through a hole 38 in the upper 

35 flange 21 of the second element 13. 	Finally a nut 39 is 

arranged on and is in threaded engagement with the rod 36, 
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and upon tightening of the nut 39 the mutual position of the 

first element 12 and the second element 13 in the axial 

direction is locked. The rod 36 thereto helps to preposition 

the adjustment member 24 due to the fact that it extends 

5 through the hole 37 of the adjustment member 24, which hole 

37 is oblong in the longitudinal direction of the first 

wedge element 25 and of the second wedge element 26 in order 

to admit mutual displacement between the first wedge element 

25 and the second wedge element 26. 	It shall be realized 

10 that the nut 39 most be loosened before the height of the 

adjustment member 24 may be increased. 

The second type of locking element 35 as well locks the 

mutual position of the first element 12 and the second 

element 13, but is separated from the adjustment members 24. 

15 The second type of locking element 35 comprises in the 

preferred embodiment an at least partly externally threaded 

rod 40 	(see figure 4) 	that is connected to the upper flange 

16 of the first element 12. A lower nut 41 is in threaded 

engagement with the rod 40, whereupon the rod 40 extends 

20 through a hole 42 in the upper flange 21 of the second 

element 13. The lower nut 41 is brought in abutment with the 

lower side of the upper flange 21 of the second element 13, 

and finally an upper nut 43 is arranged on and is in 

threaded engagement with the rod 40 and upon tightening of 

25 the upper nut 43 the mutual position of the first element 12 

and the second element 13 in the axial direction is locked. 

It shall be realized that the lower nut 41 and/or the upper 

nut 43 most be loosened before the height of the adjustment 

members 24 may be decreased and increased, 	respectively. 

30 It shall be pointed out that the third of abovemen-

tioned at least three positioning members may be constituted 

by a locking element 35 of the described second type. 

According to alternative embodiment 	(not shown) 	the third 

positioning member may be constituted by a locking element 

35 35 of a third type in which the adjustment member 24 is 

replaced by a spacing sleeve arranged between the upwardly 
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facing surface 27 of the first element and the downwardly 

facing surface 28 of the second element 13. 

Feasible modifications of the present Invention 

5 The invention is not limited only to the embodiments 

described above and shown in the drawings, which primarily 

have an illustrative and exemplifying purpose. This patent 

application is intended to cover all adjustments and 

variants of the preferred embodiments described herein, thus 

10 the present invention is defined by the wording of the 

appended claims and the equivalents thereof. Thus, 	the 

equipment may be modified in all kinds of ways within the 

scope of the appended claims. 

It shall also be pointed out that all information 

15 about/concerning terms such as upper, 	lower, 	etc., 	shall be 

interpreted/read having the equipment oriented according to 

the figures, 	having the drawings oriented such that the 

references can be properly read. Thus, 	such terms only 

indicates mutual relations in the shown embodiments, which 

20 relations may be changed if the inventive equipment is 

provided with another structure/design. 

It shall also be pointed out that even thus it is not 

explicitly stated that features from a specific embodiment 

may be combined with features from another embodiment, the 

25 combination shall be considered obvious, 	if the combination 

is possible. 
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Claims 

1. Lead through for fluid tight connection of a mixer 

assembly 	(6) 	to a roof 	(3) 	of a fluid housing tank 	(1), 

comprising a first element 	(12), which is arranged to be in 

5 fluid tight connection with said roof 	(3) 	of the fluid 

housing tank 	(1) 	and which presents a central opening 	(14) 

and an axially extending centre axis, and a second element 

(13), which is arranged to be in fluid tight connection with 

said mixer assembly 	(6) 	and which presents a central opening 

10 (19) 	and an axially extending centre axis, 	the extension of 

the centre axis of the second element 	(13) 	being adjustable 

in relation to the extension of the centre axis of the first 

element 	(12), characterized in that the lead through com-

prises a means for making an interface fluid tight located 

15 at the interface between the first element 	(12) 	and the 

second element 	(13), 	at least three positioning members 

being arranged to determine the mutual positions of the 

first element 	(12) 	and the second element 	(13) 	in the axial 

direction, 	at least two of said positioning members being 

20 constituted by mutually independent adjustment members 	(24), 

which in relation to said fluid housing tank 	(1) 	are located 

on the opposite side of said means for making an interface 

fluid tight. 

25 2. Lead through according to claim 1, wherein the first 

element 	(12) 	and the second element 	(13) 	are telescopically 

arranged in relation to each other in the axial direction. 

3. Lead through according to claim 2, wherein the means for 

30 making an interface fluid tight comprises at least one 

circumferentially extending sealing ring 	(23), which abuts 

an inner surface of the first element 	(12) 	and an outer 

surface of the second element 	(13). 
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4. Lead through according to any of claims 1-3, 	wherein each 

adjustment member 	(24) 	comprises a first wedge element 	(25), 

a second wedge element 	(26) 	cooperating with said first 

wedge element 	(25) 	and adjustment means, which adjustment 

5 means is maneuverable in order to increase and decrease, 

respectively, the axial height of the adjustment member 

(24). 

5. Lead through according to claim 4, wherein the first 

10 wedge element 	(25) 	abut an upwardly facing surface 	(27) 	of 

the first element 	(12), 	and that the second wedge element 

(26) 	abut a downwardly facing surface 	(28) 	of the second 

element 	(13). 

15 6. Lead through according to claim 4 or 5, wherein the 

adjustment means comprises a first screw 	(30) maneuverable 

in order to increase the axial height of the adjustment 

member 	(24), 	and a second screw 	(31) 	maneuverable in order 

to decrease the axial height of the adjustment member 	(24). 

20 

7. Lead through according to claim 1 or 2, wherein the means 

for making an interface fluid tight comprises a circumferen-

tially extending fluid seal. 

25 


