
  

 

 

 

  
 
 
 NO 1.2012 
 

 

TECHNICAL SPECIFICATION 
 

SUBMERGED SLUDGE COLLECTOR FOR CIRCULAR TANKS  
 
General  Chain driven, rake-type sludge collector suitable for circular clarifiers. 
  
Type  Finnchain Submerged Sludge Collector System. 
 
Manufacturer FINNCHAIN OY Rauma, Finland. 
 
Description Collector chain runs over idler wheels, the number of which depends 

on the tank diameter. The idler wheels are installed at approx. 3 to 4 
meter intervals onto the tank side wall at about 60 cm height from the 
tank bottom. The chain runs with pins in the vertical position. The 
outer end of the scraper flight is attached to the chain with steel wire 
or bar whereas the inner end is coupled to the inlet tube or columns in 
the tank centre and slides around it. The flight travels on the tank 
bottom supported by several sets of wheels. While moving the flight 
pushes the sludge and concentrates it towards the hopper in the tank 
centre for removal.  

 

Scraping velocity Scraping velocity and motor power varies for different tanks diameters 
at the tank periphery as listed below. Customized speed available on 
request. The table below shows approx. speeds. 

    

Diameter Power Speed 

10 m 0,18 kW 1,2 m/min 

15 m 0,18 kW 1,2 m/min 

20 m 0,25 kW 1,8 m/min 

25 m 0,25 kW 1,8 m/min 

30 m 0,37 kW 2,5 m/min 

35 m 0,37 kW 2,5 m/min 

40 m 0,37 kW 3 m/min 

45 m 0,37 kW 3 m/min 

50 m 0,55 kW 3 m/min 

 

    If no speed is specified by the customer, Finnchain selects the speed 
according to the tank diameter without taking any responsibility for it’s 
suitability in each particular case. 
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Finnchain circular tank sludge scraper system consists of:  
 
    A. Collector chain HA178M 
    B. Chain Watch 
    C. Flight assembly 
    D.  Bottom wheels 
    E. Drive sprocket, Z=12/HA178M  
    F. Idler wheels  
    G. Drive shaft 
    H. Idler shafts 
    I. Bearings 
    J. Chain tensioner 
    K. Drive unit 

L. Associated attachment bolts and anchor bolts 
M. Diverse 
 

 A. COLLECTOR CHAIN, TYPE HA178M  
 

The patented collector chain featuring conical joint pins is a notched-link type chain of high 
polymer and high tension material having 178 mm pitch links with a weight of 4,3 kg/m. The 
chain links are manufactured of polyacetal and the pins of polyamide. The bearing areas are 
maximized in size in order to reduce the chain wear rate; the link bearing has an area of 
1700 mm² and tooth notch bearing area of 1840 mm². The ultimate breaking strength at the 
time of supply is 35 kN with a lower limit tolerance of -5%. The rated working load is 20 kN. 
The ConicPinTM pin features a T-head to prevent rotation and a locking button to prevent 
drifting out. 
 
The chain is designed to run with the pins pointing up which poses excessive stress to the 
chain pins. This stress is borne by the thicker end of the conical pin having an extra large 
bearing surface. 
 
The inner side of chain link is rounded to match the same radius of the idler wheels, which 
have smooth rim (no wear-prone teeth). The chain links share a large contact surface with 
idler wheels as to reduce surface pressure and to minimize chain wear. 
 

 The chain is to be delivered in apprx. 1 m lengths (6 chain links). 
 

Scraper flights are attached to chain link by a pulling rod and can be attached to any of the 
chain links. No special attachment links are needed. 
 
 
B. CHAIN WATCH WITH INTEGRATED OVERLOAD SWITCH 

 
The patented Chain Watch, which totally prevents the chain from skipping, consists of two 
pivoted AISI 304 stainless steel levers which are rounded to match with the radius of drive 
sprocket. Should the chain attempt to lift off the sprocket it will push either of the adjustable 
spring-loaded levers, which in turn will activate an inductive switch to stop the scraper 
system immediately should the preset spring pressure be exceeded.  
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The chain watch will thus prevent the system from any damages which may develop from 
e.g. foreign matters such as rags which may jam the scraper. The chain watch will also stop 
the system in case of chain elongation more that the chain tightener can compensate. The 
chain watch assembly is fastened to tank wall with an adjustable bracket of AISI 304 
stainless steel. 
 

 The inductive switch for the Chain Watch requires a supply voltage of 20-250 V AC/DC. 
The inductive switch is supplied with a 10 m long cable. Ex-proof models are available on 
request. 

 
C. FLIGHT ASSEMBLY 

 
The flight members are of pultruded composite construction with a matrix of fully cured poly-
ester, incorporating additives and fillers, and reinforced with glass fiber. The flights have an 
average fiberglass content of 60 - 70 % to insure member strength.  

 
Bottom scraper assembly. Rake- type construction 

 
 The rake- type bottom scraper is constructed of two radially installed parallel main  

supporting arms, from which the scraper flights are suspended, cross-wise installed.   
The position of the scraper flights is at a diagonal angle towards the moving  
direction. The angle is adjustable within limits. 
The main supporting arms are made of the section FC-220 and the crossing scraper  
flights are of the FC-300 type section.  
For improved sludge collection, one or two of the inner (closest to sludge pit at the tank 
center) scraper flights are to be of double FC-300 construction, with a total scraper flight 
height of 500 mm. 
All the scraper flights are equipped with rubber squeegees to optimize the cleaning of the 
tank floor.  For insertion of the rubber blade a groove is provided in the leading edge of the 
profile. 

 
The scraper arrangement is bearing mounted with 3-6 pieces of Polyethylene bearing 
pieces to the centre inflow tube of the tank.  
The required attachment structures are manufactured in AISI 304 Stainless Steel. Two or 
more rake type scraper arrangements/tank are installed. 

 
Surface skimmer 

 
One skimmer blade constructed of Finnchain’s FC-220 type hollow-section, material of 
GRP, will be attached to the bottom scraper support beams with steel bars.  

 
 Flights 
 
 TYPE FC-220 
 Dimensions:   220 mm x 120 x 3 mm  (h x w x t) 
 Weight   4 kg/m 
 Profile  Rectangular hollow profile 
 Thickness X- X  3 x 3 mm 
 Thickness Y- Y  2 x 3 mm 
 Cross-sectional area  2,186 mm²  



  

 

 

 

  
 
 
 NO 1.2012 
 

 

 TYPE FC-220 cont. 
 Moment of inertia Ix  10,871,158 mm4 

 Moment of inertia Iy  4,851,558 mm4 
 Polar moment of inertia 7,013,038 
 
 TYPE FC-300 
 Dimensions:   300 mm x 100 x 2,5 mm  (h x w x t) 
 Weight   3,2 kg/m 
 Profile  Triangle (delta) hollow profile  
 Thickness X- X  2 x 2,5 mm 
 Thickness Y- Y  2 x 2,5 mm 
 Cross-sectional area  1702 mm²  
 Moment of inertia Ix  11 183 000 mm4 

 Moment of inertia Iy  1 664 100 mm4 
 Polar moment of inertia 2 521 000 mm4 

 
Scum box for surface sludge removal 

  
The surface scum is collected with surface skimmer that will be removed from the tank 
with AISI 304 stainless steel scum box. Scum box will be delivered without pipe fittings.  

 
D. BOTTOM WHEEL FC-W280 

 
The bottom scraper construction runs on several sets of bottom wheels. The number of 
wheels depends on tank dimensions. The bottom wheels are mounted to separate support 
beams. 
 
The wheels are manufactured of Polyamide, with a diameter of 280 mm and hub length 80 
mm or diameter of 200 mm and hub length 60 mm, depending on tank dimensions. Also 
there can be combination of both sizes. The bearing area is 1200 mm2. 
 
 
E. COLLECTOR CHAIN’S DRIVE WHEEL WITH ADJUSTABLE PITCH 

 
The patented drive wheel is of one part design, having a series of vertical pins (12) which 
drive the chain by engaging into each notch of the chain. The force exerted by each pin is 
evenly spread across the entire width of chain link thus guiding the chain in a straight path.  
 
The drive wheel consist of two side plates (4mm thick) of AISI 304 stainless steel, which are 
joined to each other by bolts and self-locking nuts of AISI 316. The bolts are inserted 
through steel tubes located between the side plates for keeping the distance and serving as 
pulling pins for the collector chain. The number of pulling pins is Z=12. 
 
The sprocket pins are covered with wear-resistant polyurethane sleeves with good friction 
properties.  

 
Quite unique is the patented feature for adjustment of the distance between the drive pins 
(pitch) as to compensate for chain wear and stretch. This feature ensures that always the 
maximum amount of pins are engaged in driving the chain thus reducing the wear and 
increasing life-time.  
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F. COLLECTOR CHAIN’S IDLER WHEELS FC-W300 

 
The idler wheels are totally round, one part moulded toothless idlers with no wear-prone 
teeth. The rim diameter is 300 mm and the hub bore 60 mm. Material is polyamide (PA). 

 
G. DRIVE SHAFT 

 
The drive shaft is manufactured of AISI 304 stainless steel and rotates around the bearings 
that are mounted to tank walls. The diameter of the shaft and its tubular centre part varies 
case by case. Both ends of the tubular shaft are solid. The drive shaft is connected to drive 
motor via torsion flexible coupling. 

 
H. IDLER WHEEL BRACKETS 

 
The idler wheels and their bearings are installed on wall brackets manufactured of AISI 304 
stainless steel.  
 
The brackets are mounted onto the tank side wall approx. 3 to 4 meters intervals by 3 pcs 
M16 chemical anchor bolts. The  brackets are adjustable for facilitating the installation and 
for aligning the chain. 
 
I. WALL BEARINGS 

 
All underwater bearings are made of high molecular polyethylene, designed for water 
lubrication. The bearing supports are of AISI 304 stainless steel.  

 
J. CHAIN TENSIONER 

 
The automatic chain tensioner keeps the chain tightness constant. It is located after the 
chain drive wheel in the running direction. The amount of the tensioners in the tank 
depends of the diameter of the tank and can be one or two pieces per tank. 
 
The tensioning force is achieved by counterweight principle. The pusher wheel is made 
of plastics. The chain tensioner is made of AISI 304 stainless steel. 
 
K. DRIVE UNIT 
 
The drive unit speed reducer is of the helical gear type, fully housed, running in oil, with 
antifriction bearings throughout. The drive units will be pre-assembled in the shop and 
shipped as a complete unit to ensure proper assembly of all components.  

 
The motor is totally enclosed, ball bearing, fixed speed, of ample power for starting and 
continuously operating the mechanism under normal operating conditions without 
overloading. The motor will conform to IEC standards and be suitable for operation on 380 – 
415 volts, 3 phase, 50 Hertz (60 Hertz also available). Protection class to be IP55 and will 
be delivered with mineral oils. 
 
The motor is directly connected to the speed reducer and mounted as a common unit. A 
motor cover is optionally available. E-proof model and synthetic oil is available on request  
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 L. ATTACHMENT BOLTS AND ANCHOR BOLTS 
 

All attachment bolts and anchor bolts are of AISI 316 stainless steel,  furnished with the 
equipment and will be of ample size and strength for the purpose intended. All attachment 
and anchor bolts are included. 

 

M. DIVERSE 

 

 Welds 
Certain parts are of welded construction for. ex. drive shaft, idler shafts and drive shaft 
brackets. Both continuous and discontinuous welds are used depending on the actual load 
conditions. 
 
Surface treatment 
All stainless steel items are to be delivered without surface treatment. Welded constructions 
are to be sandblasted or brushed by the weld seams.  Acid treatment is optional on 
additional cost only. 
 
Materials 
All steel parts are made of AISI 304 stainless steel and AISI 316 stainless steel is available 
on request 

 
- Surface scum box does not include pipe fittings. 
- In case the tank drawings in CAD-format are not available while making this offer, 

Finnchain preserves rights to revise or cancel the offer if needed. 
- Grit removal should be effective and minimize the volume and concentration of grit in 

process. 
- The central bearing's diameter is 1,8m as standard and will be mounted to the support 

structures of the inlet pipe.  
- The sludge channel should be located in the centre of the tank, around the inlet pipe 

structures 360 degrees.  
- The process should be arranged so that sludge is continuously 24/7 removed from tank. 
- The incoming sludge should be screened with max. 6mm mesh and long fibres should be 

removed as well as possible. 
- The slope of the bottom from 1º up to 5º so that tank floor is horizontally deepest at its 

centre. 
- In case the inner walls of tank do have supporting structures customer may have to 

arrange additional supporting and attachment structures for idler wheel shafts. 
- General conditions of tank concrete structures, walls and bottom must be adequate. 

 
 
 FINNCHAIN preserves the rights to alter the specifications without prior notice. 
 
 


