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3,827.559 1 
EXTENDED SURFACE ROTATING BIOLOGICAL 

CONTACTOR 

BACKGROUND OF THE INVENTION 

This invention relates to the biological purification of 5 
waste water, and particularly to improved forms of ro 
tating biological contactors which are partially im 
mersed in the waste water to be treated and are rotated 
to expose aerobic bacterial slimes, which will grow on 
the contactor surfaces, alternately to nutrients in the 
waste water and oxygen from the atmosphere above the 
Waste Water. 

One of the known but, until recently, little utilized 
methods of biologically treating waste water involves 
the use of contactor members which provide surfaces 
for the growth of aerobic bacterial slimes. Commonly, 
the contactors are rotated in a partially submerged po 
sition in the waste water so that the alternate exposure 
of the contactor surfaces to the waste water and to the 
oxygen in the atmosphere causes the growth of a bacte 
rial film which coats the contactor surfaces. The bacte 
rial slime on such surfaces consists primarily of aerobic 
bacteria which have the ability to absorb, adsorb, coag 
ulate and oxidize the undesirable organic constituents 
of the waste water and to change such constituents into 
unobjectionable forms of matter. The use of rotating 
contactor surfaces also increases the transfer of oxygen 
to the waste water in the tank through which the con 
tactors rotate. This promotes the multiplication or syn 
thesis of the aerobic bacteria already present in the 
mixed waste water and in the bacterial film, as well as 
increasing the ability of the aerobic bacteria to act 
upon the waste water and reduce it to unobjectionable 
forms. 
As early as the beginning of this century it was recog 

nized that maximum efficiency could be approached 
only by providing as large a surface as possible upon 
which the biological slimes could grow. Thus, in Ger 
man Pat. specification No. 135,755 to Weigand, pa 
tented Oct. 21, 1902, it was proposed to construct the 
contactors as rotating wheels consisting of open porous 
substances, such as thorn brush, to provide a large sur 
face on which the bacteria will settle and grow. More 
recently, the large surface area has been attempted to 
be achieved by using closely spaced circular discs ar 
ranged along a shaft and generally constructed of a 
foamed plastic material. There are, however, practical 
limits to the amount of surface which can be provided 
by the closely spaced discs. First, the discs must have 
substantial thickness so as to provide the necessary lat 
eral stability and strength. Secondly, if the discs are 
spaced too closely together to achieve a large surface 
area, the growth of bacterial slime will bridge the space 
between adjacent discs and actually decrease by far the 
effective surface area. Thirdly, the closer the discs are 
spaced together the greater will be the volume of waste 
water displaced by the discs, thereby reducing the re 
tention time of waste water in the tank and diminishing 
the biological treatment. 

It has also been proposed, in German Pat. application 
P 18 15 001.1, published June 25, 1970, to form a con 
tactor assembly from several segment-shaped or cube 
shaped filter sections arranged side by side on a sup 
porting framework radiating from a shaft, with the filter 
sections composed of a plurality of stacked plates 
which form a wasp nest-like structure. 
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There are also related methods of biological treat 

ment of waste water in which the desirability of provid 
ing a large surface area for the growth of the biomass 
has been recognized. Thus, in modern forms in the art 
of trickling filters, a packing consisting of alternating 
plain sheets and vacuum formed corrugated sheets of 
thin plastic material has been employed (see U.S. Pat. 
No. 3,403,095, issued Sept. 24, 1968, to Chipperfield 
etal; and U.S. Pat. No. 3,260,511, issued July 12, 1966 
to Greer). Also, in the art of purifying bodies of water 
by oxidizing the organic matter therein, U.S. Pat. No. 
3,235,234, issued Feb. 15, 1966, to Beaudoin discloses 
a submerged assembly formed of a series of spaced 
sheets having projections formed thereon which abut 
against adjacent sheets to form a plurality of serpentine 
paths between the sheets in both a horizontal and verti 
cal direction. The passages accomodate a flow of water 
and of oxygen provided by mechanical aeration equip 
ment. 
While the foregoing demonstrates that it has long 

been recognized in both the art of rotating biological 
contactors and in related arts of biological treatment of 
waste water that large surface area is necessary for the 
most efficient growth of the bacterial slimes, the prior 
art has not achieved an extended surface rotating bio 
logical contactor capable at low cost, of achieving opti 
mum operating capabilities. In the contactors of this 
invention, a large surface area is achieved in a strong, 
low cost unit which is lightweight and which displaces 
a minimum volume of waste water in the tank in which 
it operates so as to permit a greater volume of waste 
water to be retained in the tank for treatment. 

SUMMARY OF THE INVENTION 
The invention comprises an extended surface rotat 

ing biological contactor having an array of thin-walled, 
generally circular sheets juxtaposed along a central axis 
of rotation, with a plurality of circumferentially spaced, 
radially directed discreet passages formed by adjacent 
sheets and opening to the periphery of the sheets, and 
with a series of generally concentric discreet passages 
formed by adjacent sheets and extending between adja 
cent pairs of radial passages and open at each end to a 
radial passage. 
The invention may also reside in such a rotating bio 

logical contactor in which the sheets have a central 
opening which mates with a hollow polygonal shaft for 
transmitting torque to the sheets, or wherein the cen 
tral opening in the sheets surrounds a hollow polygonal 
shaft and is joined thereto by rigid plastic foam dis 
posed between adjacent sheets and the shaft to form a 
continuous rigid core about the shaft. 
The objects of the invention include: 
a. providing a rotating biological contactor having a 

large surface area upon which an aerobic biological 
slime can grow, 

b. providing a rotating biological contactor formed of 
thin material which is joined together to form a strong, 
self-supporting, lightweight unit; 

c. providing a rotating biological contactor built up 
from thin, formed sheet material which define a plural 
ity of generally concentric passages through which the 
waste water and oxygen can circulate as the concentric 
passages alternately pass through the waste water and 
the atmosphere above the waste water, and which also 
define a plurality of radial passages through which 
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waste water and oxygen can enter and leave the con 
centric passages; and 

d. providing a rotating biological contactor formed of 
thin sheet material which occupies a small volume in 
the treatment tank in which it is operating to thereby 
permit a long retention time of waste water in the tank. 
The invention may take several forms each of which 

constitute an improvement over the prior art, and cer 
tain of the forms of the invention are themselves im 
provements over other forms of the invention. In the 
detailed description which follows, the preferred em 
bodiments of the invention will be described, in refer 
ence to the accompanying drawings. Objects and ad 
vantages of the several embodiments will be described, 
in addition to those set forth above. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1, 2, 3, 4 and 5 are views of a first embodiment 

of a rotating biological contactor in accordance with 
the invention; with FIG. 1 being a front view in eleva 
tion of a pair of contactors mounted in a treatment 
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shafts 26 journaled in bearings 27 mounted on the top 
of the side walls of the tank 22 and connected to a suit 
able drive mechanism for rotating the contactors 20 
and 21. The contactors 20 and 21 may be employed in 
tanks of various configurations and sizes, and the tank 
22 forms no part of the present invention. Accordingly, 
the tank 22 and its inlet and outlet are shown in stylized 
form only. 
Each of the contactors 20 and 21 comprises a plural 

ity of identical circular, thin wall, formed sheets 28. A 
pair of sheets 28a and 28b are joined face-to-face to 
form a disc element 29, and the sheets 28a and 28b of 
each disc element 29 abut against or are joined to the 
sheets 28b and 28a, respectively, of each adjacent disc 
element 29. The sheets 28 are so formed that, when 
joined together to form a disc element 29, they will de 
fine a plurality of spaced radial passages 30 emanating 

20 

tank, FIG. 2 being a side view of one of the contactors 
of FIG. 1 as viewed in the plane of the line 2-2 of FIG. 
1, and with FIGS. 3, 4 and 5 being several sectional 
views of the rotating biological contactor taken in the 
planes of the lines identified in FIGS. 1 and 4, respec 
tively. 
FIGS. 6 and 7 are views of a second embodiment of 

a contactor; with FIG. 6 being a front view in elevation 
of the contactor with parts broken away for purpose of 
illustration, and with FIG. 7 being a vertical section 
view taken in the plane of the line 7-7 of FIG. 6. 
FIGS. 8, 9 and 10 are views of a third embodiment 

of a contactor; with FIG. 8 being a front view in eleva 
tion of the contactor with parts broken away for pur 
pose of illustration, with FIG. 9 being a side view taken 
in the plane of the line 9-9 of FIG. 8, and with FIG. 
10 being a vertical section view taken in the plane of 
the line 10-0 of FIG. 8. 
FIGS. 11 and 12 are views of a fourth embodiment 

of the invention; with FIG. 11 being a front view in ele 

25 

30 

35 

40 

vation of the contactor with parts broken away for pur 
poses of illustration, and with FIG. 12 being a front 
view in elevation of a flat sheet forming part of the con 
tactor of FIG. 11. 
FIG. 13 is a plan view of a continuous strip of formed 

thin wall sheet material which may be severed along the 
lines indicated to form trapazoidal sections. 
FIG. 14 is a view in section of the continuous strip of 

FIG. 13 taken in the plane of the line 14-14 of FIG. 
13. 
FIGS. 15 and 16 are views of a fifth embodiment of 

the invention which utilizes the trapazoidal sections il 
lustrated in FIGS. 13 and 14; with FIG. 15 being a view 
in front elevation of the contactor and with FIG. 16 
being a view in section taken in the plane of the line 
16- 16 of FIG. 15. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1-5 representing the first embodi 
ment of the invention, a pair of rotating biological con 
tactors 20 and 21 are mounted in a tank 22 having a 
water inlet 23 and outlet 24. The contactors 20 and 21 
are each mounted at their axis of rotation on a hollow 
square shaft 25 which in turn is mounted on round stub 
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from a central hub and opening to the periphery of the 
disc element 29. The two sheets 28a and 28b compris 
ing each disc element 29 are also each shaped to define 
a series of concentric passages 31a, 31b, 31c, etc., 
which are hexagonal in cross section (see FIG. 3) and 
which extend between adjacent radial passages 30 and 
are open to the radial passages 30 at each end. 
To define the respective radial and concentric pas 

sages 30 and 31, each sheet 28 is formed with a central 
hub portion 32 which lies in one end plane of the sheet 
28 and which abuts the identical hub portion 32 of the 
other sheet 28 of each disc element 29. Each sheet 28 
is also formed with alternately disposed end wall por 
tions 33a, 33b, 33c, etc., which lie alternately in the 
plane of the central hub portion 32 and in a second, 
spaced end plane of the sheet 28. The alternate end 
wall portions 33 are joined by sloping connecting wall 
portions 34a, 34b, 34c, etc., so that each sheet 28 pro 
vides one-half of the surfaces necessary to define the 
concentric passages 31. Each sheet 28 is further 
formed with walls 35 which lie in a plane midway be 
tween the two end planes of the sheet 28, and which are 
connected by transition surfaces to the end wall por 
tions 33 for the concentric passage 31, so that each 
sheet 28 provides one-half of the surfaces defining the 
radial passages 30. 

In addition to the radial passages 30 and concentric 
passages 31 formed internally of each disc element 29, 
adjacent disc elements 29 likewise define radial pas 
sages 36 and concentric passages 37a, 37b, 37c, etc., 
therebetween. Accordingly, the array of disc elements 
29 arranged side by side produce in total a honeycomb 
like pattern of concentric passages 31 and 37, as shown 
in FIG. 3, and a continuous series of radial passages 30 
and 36 extending along the axis of rotation of the con 
tactor, as shown in FIG. 4, with the concentric passages 
31 and 37 opening at each end into the radial passages 
30 and 36, as shown in FIG. 5. 

In operation, the contactors 20 and 21 are partially 
submerged within the waste water in the tank 22. As 
the contactors 20 and 21 are rotated, waste water will 
enter into the concentric passages 31 and 37 through 
the radial passages 30 and 36 as the same are immersed 
in the waste water, and will flow through the concentric 
passages 31 and 37 and out of the radial passages 30 
and 36 as the radial passages emerge from the waste 
water. In such manner waste water to be treated is 
brought in contact with the entire submerged inner and 
outer surfaces of the contactors 20 and 21. Similarly, 
the entire inner and outer surfaces of the contactors 20 
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and 21 are exposed to the oxygen in the atmosphere 
above the waste water as the atmosphere circulates 
through the radial and concentric passages. An aerobic 
bacterial film will grow on the surfaces of the contac 
tors fed by the alternate exposure of the surfaces to the 
nutrients in the waste water and the oxygen in the at 
mosphere. When the film builds up to a thickness that 
will no longer support itself it will slough off and be 
washed out of the contactor passages by the water 
movement therethrough. The slime which sloughs off 
of the contactors can be settled to the bottom of the 
tank 22 where it can be collected and removed, or the 

O 

slime can be held in suspension in the waste water for 
settling and removal at subsequent stages of treatment. 

In the first embodiment, as well as in the other em 
bodiments to be described, the sheets 28 are formed 
from thin sheet material which may have a thickness 
preferably in the range of .02 inch to .03 inch. The 
sheets. 28 are preferably formed into the shape de 
scribed by standard vacuum forming methods. The ma 
terial is preferably a plastic which is biologically inert. 
Suitable materials include polysytrene and polyethyl 
ene. The sheets 28 may be joined together to form the 
disc elements 29, and the disc elements 29 may be 
joined together to form the array, by solvent welding in 
the case of a suitable material such as polystyrene or by 
other forms of welding, such as sonic welding, in the 
case of polyethylene where solvent welding cannot be 
used. The large flat abutting surface areas provided by 
the end walls 33 minimize problems in welding which 
might be caused by radial misalignment of adjacent 
sheets. 
The contactor assemblies 20 and 21 present a large 

surface area upon which biological slime can be grown, 
in comparison with the foam discs heretofore used for 
rotating biological contactors. For the same diameter 
assembly and assuming that the thickness of a disc ele 
ment 29 is the same as the spacing between the flat sur 
faces of the foam discs of the prior art, the surface area 
may be nearly double that of the foam discs. At the 
same time, because of the thin wall construction uti 
lized, the contactors 20 and 21 will displace much less 
volume of waste water in the tank with the result that 
there is a greater volume of waste water retained in the 
tank at any one time. The increased waste water reten 
tion time which results increases the removal of the un 
desirable organic material from the waste water. As 
compared with standard foam discs, the construction of 
FIGS. 1 through 5 has about 1/10th the volume. 
The size of the radial and concentric passages must 

be large enough that bacterial slime will not build up to 
such an extent that the passages are blocked. As an in 
dication only of the order of magnitude of the size of 
the passages, the distance between the two end planes 
of each sheet 28 may be about 2/3 of an inch. 

In FIGS. 1-5, the first embodiment of the invention 
has been illustrated with contactors 20 and 21 of a 
small diameter so as to emphasize the arrangement and 
disposition of the concentric passages 31 and 37. In 
use, contactors in accordance with the invention would 
be of larger relative diameter and accordingly would 
have many more tiers of concentric passages 31 and 37. 
When large diameter assemblies are desired it may be 
difficult to physically handle the sheets 28. FIGS. 6 and 
7 illustrate an approach to facilitate the handling and 
assembly of the large diameter contactors. 

15 
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In the embodiment of FIGS. 6 and 7, each sheet of 

the contactor 40 is composed of a group of identical, 
formed circular sectors 41. In the particular embodi 
ment illustrated, a group of three sectors 41 each hav 
ing an included angle of nearly 120 are employed to 
define each sheet. Three sectors 41a defining one sheet 
are then joined face-to-face with three other sectors 
41b defining another sheet to form a disc element. The 
sectors 41 are formed similar to the continuous sheets 
28 of the first embodiment so as to define a plurality of 
radial passages 42 and concentric passages 43 both be 
tween joined sectors of each disc element and between 
abutting the disc elements. That is, each of the sectors 
41 is formed to define one-half of each of the concen 
tric passages 43 and one-half of each of the radial pas 
sages 42. Many more radial passages are provided in 
the contactor 40 of FIGS. 6 and 7 as compared with the 
contactors 20 and 21 of the first embodiment because 
of the larger diameter utilized so as to insure sufficient 
openings for the flow of water and oxygen into and out 
of the concentric passages. 
To increase the strength of the assembly, the edges 

44 of the sectors 41a of one group of a disc element are 
displaced from the edges 44 of the sectors 41b of the 
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other group by a fixed angle so that no sector 41 has its 
edges 44 aligned with the edges 44 of the sectors of the 
group to each side of it. The sectors 41 may be 
mounted upon a square hollow shaft 45 and the inner 
perimeter 46 of each sector 41 is preferably defined by 
a series of concentric squares of the same size as the 
shaft 45 and angularly displaced from each other by the 
amount of said fixed angle. With such construction, the 
square shaft 45 may be utilized to align the sectors 41 
relative to each other during assembly. 
To increase the capacity to transmit torque between 

the shaft 45 and the assembly of disc elements, the 
space between the outer surface of the square shaft 45 
and the inner perimeters 46 of the sectors 41, and the 
space between adjacent sectors 41 at the shaft 45 is 
preferably filled with a rigid plastic foam 47. 

In the embodiment of FIGS. 8-10, the rotating bio 
logical contactor 50 is formed of alternate thin wall flat 
sheets 51 and thin wall formed sheets 52, with each pair 
of flat and formed sheets 51 and 52 defining a disc ele 
ment 53 and with the assembly of disc elements 53 
mounted on a square hollow shaft 54. The flat sheets 
51 are continuous, but the formed sheets 52 are pro 
vided with spaced radial cutouts 55 extending out 
wardly from a central hub portion 56 and increasing in 
width as the distance from the shaft 54 increases. 
The formed sheets 52 are provided, similar to the 

previous embodiments, with alternately disposed end 
wall portions 57a, 57b, 57c, etc., which lie in the two 
end planes of the formed sheets 52 and which are 
joined by sloping connecting wall portions 58a, 58b, 
58c, etc. Concentric passages 59a, 59b, 59c, etc., are 
thus defined between each formed sheet 52 and flat 
sheet 51 of each disc element 53, and additional con 
centric passages 60a, 60b, 60c, etc., are defined be 
tween the formed sheet 52 and the flat sheet 51 of adja 
cent disc elements 53, as shown in FIG, 10. The con 
centric passages 59 and 60 are each open at their ends 
at the radial cutouts 55, and the cutouts 55 together 
with the flat sheets 51 of adjacent disc elements 53 de 
fine the radial passages 61. 
The embodiment of FIGS. 8-10 has certain advan 

tages over the previous embodiment. First, it is less ex 
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pensive because only half of the sheets need be vacuum 
formed. Secondly, to provide about the same cross sec 
tional area of the concentric passages 59 and 60 as in 
the previous embodiment, the distance between the 
end planes of each formed sheet 52 will be about dou 
ble that for the formed sheets of the previous embodi 
ments. This will result in the radial passages 61 being 
larger and will further reduce the possibility of plug 
glng. 
The radial passages of the previous embodiments 

could be formed, similar to the radial passages 61, with 
increasing cross sectional area as the distance from the 
axis of rotation increases. This has the advantage of 
providing the capacity at the radial outer points of the 
radial passages to accept the increased flow which will 
naturally occur at such points as the contactor 50 
emerges from the waste water. 
The embodiment of FIGS. 11 and 12 is similar to that 

of FIGS. 8-10 in that the contactor 70 is built up of al 
ternate flat sheets 71 and formed sheets 72. However, 
the formed sheets 72 are continuous and are shaped 
similar to the sheets 28 of the first embodiment. That 
is, the formed sheets 72 include wall portions 73 mid 
way between the end planes of the sheets 72 which pro 
vide one-half of a plurality of radial passages 74. Then, 
the flat sheets 71 are each provided with radial cutouts 
75 which match the location of the wall portions 73 so 
that each radial passage 74 is defined by the wall por 
tions 73 of each adjacent pair of formed sheets 72. This 
embodiment has the advantage of being easier to form 
because it is simple to cut out material in the flat sheets 
71 than it is to do the same in formed sheets. Also, the 
wall portions 73 in the formed sheets 72 tend to hold 
the end walls and connecting walls defining the concen 
tric passages in place during assembly so that they do 
not flatten out and grow in diameter. 

In the embodiment of FIGS. 13-16, the contactor 80 
is built up from disc elements 81 which comprise a flat 
circular sheet 82 and a group of trapazoidal, formed 
sections 83 which together define a formed sheet. As 
shown in FIGS. 13 and 14, the trapazoidal formed sec 
tions 83 can be produced by cutting from a continuous 
formed strip 84 having a cross sectional shape as shown 
in FIG. 14, with alternately disposed end walls 85 lo 
cated in two spaced planes and joined by connecting 
walls 86. The trapazoidal sections 83 are circumferen 
tially spaced apart on each flat sheet 82 to thereby de 
fine radial passages 87 between the ends of the 
trapazoidal sections 83. Generally concentric passages 
88 are defined between the trapazoidal section 83 and 
the flat sheet 82 to each side thereof. 
The flat sheets 82 are preferably provided with an 

inner circular opening 89 which is larger than a square 
hollow shaft 90 on which the assembly is mounted. A 
rigid plastic foam 91 is placed about the shaft 90 in the 
space between the shaft 90 and the central openings 89 
in the flat sheets 82 and between adjacent flat sheets 82 
at the shaft 90, as shown in FIG. 16. In such manner a 
solid, rigid foam core is formed about the shaft 90. 
The embodiment of FIGS. 13-16 has the advantage 

that the formed sections 83 can be manufactured using 
plastic extrusion processes rather than the more costly 
vacuum forming. The passages 88 are parallel to a tan 
gent to the flat sheets 82 and accordingly are not, 
strictly speaking, concentric passages. However, the 
parallel passages 88 are intended to be included within 

8 
the term "generally concentric passages' as that term 
is used throughout the specification and claims. 

It will be noted in FIG. 16 that the trapazoidal sec 
tions 83 at each level are reversed from the adjacent 

5 levels. The purpose for such arrangement is to concen 
trate the surfaces of contact between the formed sec 
tions 82 and the flat sheets 82 at as few points as possi 
ble. Then, the points at which the formed sections 83 
and flat sheets 82 are welded together are reduced be 
cause the formed sections 83 on each side of a flat 
sheet 82 can be joined to the flat sheet in one step. A 
similar arrangement for the formed sheets 52 of FIGS. 
8-10 and the formed sheets 72 of FIGS. and 2 can 
be used with the same resulting advantages. 
The contactor of each embodiment can be made by 

joining each sheet to each adjacent sheet so as to form 
a continuous, joined structure along the entire length 
of the contactor. At the other extreme, individual disc 

2O members may be formed and abutted against adjacent 
disc members. More commonly, however, a stack of 
sheets comprising several disc members would be 
joined together and several stacks would be arrayed to 
form a length of contactor. A continuous, joined length 
of contactor will have sufficient strength by reason of 
the constructions heretofore described so that the cen 
tral shaft is not needed to support the contactor. A con 
tinuous, joined length of contactor may also have a suf 
ficient torque transmitting capacity so that only stub 
shafts need be applied to the ends of the contactor to 
support the contactor in the tank and to transmit 
torque from the power source to the contactor. 
From the foregoing it will be seen that, in accordance 

with this invention, high surface area contactors can be 
produced from inexpensive materials, at low cost, with 
lightweight and low volume. 
We claim: 
1. An extended surface rotating biological contactor, 

comprising: 
an array of thin walled, generally circular sheets jux 
taposed along a central axis of rotation; 

a plurality of circumferentially spaced, radially di 
rected discrete passages formed by adjacent sheets; 

said radial passages opening to the periphery of said 
sheets, 

and a series of generally concentric discrete passages 
formed by adjacent sheets and extending between 
adjacent pairs of radial passages and open at each 
end to a radial passage. 

2. An extended surface rotating biological contactor 
in accordance with claim 1 wherein: 
said sheets are identical formed sheets joined alter 
nately face-to-face and back-to-back along said 
axis of rotation. 

3. An extended surface rotating biological contactor 
in accordance with claim 2 wherein: 
each sheet is formed with walls defining one half of 
a plurality of said radial passages which are uni 
formly circumferentially spaced about said sheet, 

whereby radial passages are formed between each 
joined pair of said sheets. 

4. An extended surface rotating biological contactor 
in accordance with claim 2 wherein: 

said radial passages are uniformly circumferentially 
spaced about said sheet, and 

said concentric passages are each formed as an arc of 
a circle having its center at said axis of rotation. 
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5. An extended surface rotating biological contactor 
in accordance with claim 4 wherein: 
each of said sheets is formed with a series of alter 

nately disposed end walls lying in two spaced apart 
planes generally normal to said axis of rotation and 5 
with connecting walls joining alternate end walls to 
each other to thereby define one-half of said con 
centric passages; 

and wherein each of said sheets is formed with walls 
defining one-half of a plurality of said radial pas 
sages including walls which lie intermediate the 
planes of said end walls of said concentric passages. 

6. An extended surface rotating biological contactor 
in accordance with claim 1 wherein: 
each of said sheets comprises a group of identical, 
formed circular sectors which together define a 
substantially continuous circular disc, with the sec 
tors of the groups being joined alternately face-to 
face and back-to-back along said axis of rotation, 
and wherein the sectors of each group are circum 
ferentially displaced from the abutting sectors of 
the adjacent groups. 

7. An extended surface rotating biological contactor 
in accordance with claim wherein: 

alternate ones of said sheets are flat discs and the oth 
ers are formed sheets, 

and each of said formed sheets is so shaped as to de 
fine said concentric passages with the abutting ad 
jacent flat discs to each side of said formed sheet. 

8. An extended surface rotating biological contactor 
in accordance with claim 7 wherein: 

said radial passages are formed by circumferentially 
spaced, radial cutouts in each formed sheet. 

9. An extended surface rotating biological contactor 

10 

15 

20 

25 

30 

35 
in accordance with claim 7 wherein: 
each formed sheet is shaped to define one-half of a 

plurality of said radial passages; 
and each flat disc is provided with matching cutouts 

at said radial passages, 
whereby each formed sheet defines a radial passage 
with the formed sheets to each side thereof. 

10. An extended surface rotating biological contac 
tor in accordance with claim 1 wherein: 

alternate ones of said sheets are flat discs and the oth 
ers each comprise a series of circumferentially 
spaced, trapazoidal, formed elements joined to the 
flat discs on each side thereof. 

11. An extended surface rotating biological contac 
tor in accordance with claim 10 wherein: 
each trapazoidal element is shaped to form with said 

flat sheets a series of generally concentric passages 
which are aligned parallel to a tangent to said flat 
discs; and 

said radial passages are defined by the circumferen- 55 
tial space between said trapazoidal elements. 

12. An extended surface rotating biological contac 
tor in accordance with claim 1 wherein the cross sec 
tional area of said radial passages increases as the dis 
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13. An extended surface rotating biological contac 
tor, comprising: 
an array of double walled disc elements juxtaposed 
along a central axis of rotation; 

said array of disc elements having a plurality of 
spaced, radially directed, discrete passages which 
are open at the periphery of said disc elements, 
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said disc elements each having a series of internal, 

generally concentric, discrete passages open at 
each end to a radially directed passage, and adja 
cent disc elements defining additional series of gen 
erally concentric, discrete passages open at each 
end to a radially directed passage. 

14. An extended surface rotating biological contac 
tor in accordance with claim 13 wherein: 
each of said disc elements is comprised of a pair of 

identical thin wall, formed sheets joined face-to 
face, and joined back-to-back with the sheets of ad 
jacent disc elements. 

15. An extended surface rotating biological contac 
tor in accordance with claim 14 wherein: 
each sheet is formed with walls defining one half of 
a plurality of said radial passages which are uni 
formly circumferentially spaced about said sheet, 

whereby radial passages are formed between the 
sheets of each disc member and between the abut 
ting sheets of each adjacent pair of disc elements. 

16. An extended surface rotating biological contac 
tor in accordance with claim 14 wherein: 

said radial passages are uniformly circumferentially 
spaced about said sheet, and 

said concentric passages are each formed as an arc of 
a circle having its center at said axis of rotation. 

17. An extended surface rotating biological contac 
tor in accordance with claim 16 wherein: 
each of said sheets is formed with a series of alter 

nately disposed end walls lying in two spaced apart 
planes generally normal to said axis of rotation and 
with connecting walls joining alternate end walls to 
each other to thereby define one-half of said con 
centric passages; 

and wherein each of said sheets is also formed with 
walls defining one-half of a plurality of said radial 
passages including walls which lie intermediate the 
planes of said end walls of said concentric passages. 

18. An extended surface rotating biological contac 
tor in accordance with claim 13 wherein: 
each of said disc elements comprises a pair of groups 
of identical thin wall, formed, sheets with each 
group comprised of identical circular sectors form 
ing a substantially continuous circular disc, with 
the sectors of each group being joined face-to-face 
with the sectors of the other group of said pair, and 
being joined back-to-back with the sectors of the 
adjacent disc element. 

19. An extended surface rotating biological contac 
tor in accordance with claim 18 wherein: 
the sectors of each group are circumferentially dis 
placed from the sectors of the other group of said 
disc element and from the abutting sectors of the 
adjacent disc elements. 

20. An extended surface rotating biological contac 
tor in accordance with claim 13 wherein: 
each of said disc elements comprises a flat, thin wall 
sheet and a formed, thin wall sheet joined to said 
flat sheet and abutting against the flat sheet of the 
adjacent disc element, 

with each formed sheet being so shaped as to define 
said concentric passages with said flat sheet of its 
disc element and with the flat sheet of the adjacent 
disc element. 

21. An extended surface rotating biological contac 
tor in accordance with claim 20 wherein: 
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said radial passages are formed by radial cutouts in 
each formed sheet, said cutouts being equally cir 
cumferentially spaced about said formed sheet. 

22. An extended surface rotating biological contac 
tor in accordance with claim 20 wherein: 
each formed sheet is shaped to define one-half of a 

plurality of said radial passages which are uni 
formly circumferentially spaced about said sheet; 

and each flat sheet is provided with matching cutouts 
at said radial passages, 

whereby each formed sheet defines radial passages 
with the formed sheets of the disc element to each 
side thereof. 

23. An extended surface rotating biological contac 
tor in accordance with claim 13 wherein: 
each of said disc elements comprises a flat, thin wall 
sheet and a series of circumferentially spaced, 
trapazoidal, thin wall formed sheets joined to said 
flat sheet and abutting against the flat sheet of the 
adjacent disc element. 

24. An extended surface rotating biological contac 
tor in accordance with claim 23 wherein: 
each trapazoidal sheet is shaped to form a series of 

generally concentric passages with said flat sheet 
which passages are aligned parallel to a tangent to 
said flat sheet; and 

said radial passages are defined by the circumferen 
tial space between said trapazoidal sheets. 

25. An extended surface rotating biological contac 
tor in accordance with claim 13 wherein the cross sec 
tional area of said radial passages increases as the dis 
tance from said axis of rotation increases. 
26. An extended surface rotating biological contac 

tor, comprising: 
a polygonal shaft; 
an array of abutting disc elements mounted on said 

shaft, 
said disc elements each having a central opening with 
mates with said shaft; 

said array of disc elements having a plurality of 40 
spaced, radially directed, discrete passages which 
are open to the periphery of said disc elements; 

and said disc elements each having a series of internal 
generally concentric, discrete passages open at 
each end to a radially directed passage, with adja 
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cent disc elements defining additional series of gen 
erally concentric, discrete passages open at each 
end to a radially directed passage. 

27. An extended surface rotating biological contac 
5 tor in accordance with claim 26, wherein: 

said shaft is square; 
each of said disc elements comprises a pair of groups 
of identical thin wall formed sheets with each 
group comprised of identical circular sectors form 
ing a substantially continuous circular disc; 

the sectors of each group being circumferentially dis 
placed by a fixed angle from the sectors of the 
other group of said disc element and from the abut 
ting sectors of the adjacent disc element; 

and said central opening of each disc element having 
a perimeter defined by a series of concentric 
squares of the size of said shaft and displaced from 
each other by said fixed angle. 

28. An extended surface rotating biological contac 
20 tor in accordance with claim 27, wherein: 

a rigid plastic foam is disposed in the space between 
said shaft and the perimeters of said central open 
ings of said disc elements and in the spaces be 
tween disc elements at said shaft to thereby join the 
disc elements to said shaft. 

29. An extended surface rotating biological contac 
tor, comprising: 
a hollow polygonal shaft; 
an array of disc elements juxtaposed along said shaft 
and each having a central opening surrounding said 
shaft and spaced therefrom; 

said array of disc elements having a plurality of 
spaced, radially directed, discrete passages which 
are open at the periphery of said disc elements; 

said disc elements each having a series of internal 
generally concentric, discrete passages open at 
each end to a radially directed passage, and adja 
cent disc elements defining additional series of gen 
erally concentric, discrete passages open at each 
end to a radially directed passage; 

and a rigid plastic foam disposed between said disc 
elements and said shaft and between adjacent disc 
elements at said shaft to form a continuous rigid 
core about said shaft. 
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