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57 ABSTRACT 
The flow straightener is used in piping for papermaking 
machines and employs ribs which are angled at the front 
edge to a plane perpendicular to the flow path to avoid 
fiber accumulations thereon. The ribs can be disposed in 
tube bends or elbows and can be used in circular or 
rectangular pipes. 

6 Claims, 7 Drawing Figures 
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4,080,997 
1. 

FLOWSTRAIGHTENER FOR A LIQUID FLOW 

This invention relates to a flow straightener for a 
liquid flow and particularly for a flow of a liquid sub 
stance in a papermaking machine. 
As is known, when there is a fairly fast flow through 

a pipe and particularly a pipe elbow, a whirling motion 
arises in the flow in the form of eddies which are super 
imposed on the translational motion. Consequently, in 
processes which require a very uniform flow, it is con 
ventional to provide flow straighteners in the piping, 
particularly near bends and elbows. In many instances, 
the flow straighteners are in the form of guide vanes 
which extend parallel to the flow direction. Generally, 
these guide vanes extend across the cross-section of the 
pipe and are secured at opposite edges to the pipe walls. 

In circular cross-section tubes, the flow straighteners 
are often arranged in a cross. 
The known flow straighteners of this kind are, how 

ever, unsuitable for guiding the flow of liquid sub 
stances in a papermaking machine since they form de 
celeration points or deceleration lines on which fibers 
accumulate, passibly with the formation of larger fiber 
bunches. These bunches subsequently become carried 
along by the flow and dissolve with difficulty. As a 
result the bunches cause quality-reducing flaws to occur 
in the finished paper. 

Accordingly, it is an object of the invention to pro 
vide a flow straightener which is suitable for use with 
liquids containing suspended particles. 

It is another object of the invention to provide a flow 
straightener for a pipe of a papermaking machine 
through which flows a liquid containing suspended 
fibers. 

It is another object of the invention to avoid fiber 
accumulations on flow straighteners in a papermaking 
machine pipe. 

It is another object of the invention to eliminate qual 
ity-reducing flaws in finished paper due to fiber accu 
mulations. 

Briefly, the invention provides a flow straightener for 
a liquid flow comprised of a tube having an internal wall 
defining a flow path for the liquid flow and at least one 
rib secured to the wall within the tube. The rib extends 
parallel to the flow path and has a front edge relative to 
the liquid flow on which the liquid is incident and 
which defines an acute angle with a plane perpendicular 
to the flow path. In addition, the rib has a longitudinal 
edge remote from the edge secured to the wall which is 
disposed in spaced relation to the remainder of the wall 
to define a gap. 
The rib construction is such as to preclude fibers from 

sticking thereon. 
The rib also effectively obviates whirling or eddying 

in the flow. 
The trailing edge of the rib as considered in the flow 

direction can also form an acute angle with a plane 
perpendicular to the flow direction of the liquid. This 
feature assists the formation of a low-eddy flow of the 
liquid after the trailing edge. Preferably, the angle of 
both inclined edges can be between 15 and 60'. Also, 
both the leading edge and the trailing edge can be 
rounded, another feature helping to produce an eddy 
free flow. 
At least two ribs can be disposed in a tube in a plane 

parallel to the tube axis, the gap being disposed between 
those edges of the ribs which are near one another. An 
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2 
arrangement particularly suitable for tubes of circular 
cross-section is one in which at least four ribs are dis 
posed in a cross with a gap disposed between the inside 
edges of the ribs. 
These and other objects and advantages of the inven 

tion will become more apparent from the following 
detailed description and appended claims taken in con 
junction with the accompanying drawings in which: 

FIG. 1 illustrates a partially sectioned view of a flow 
straightener according to the invention; 

FIG. 2 illustrates a side elevational view of the flow 
straightener of FIG. 1; 

FIG. 3 illustrates a partially sectioned view of a flow 
straightener in the form of an elbow in accordance with 
the invention; 
FIG. 4 illustrates a side view of the flow straightener 

of FIG. 3; 
FIG. 5 illustrates a view taken on line V-V of FIG. 

1; 
FIG. 6 illustrates a view similar to FIG. 2 of another 

embodiment of a flow straightener for a rectangular 
tube in accordance with the invention; and 
FIG. 7 illustrates a view similar to FIG. 2 of another 

embodiment according to the invention. 
Referring to FIG. 1, a flow straightener for smooth 

ing a liquid flow in a pipe of a papermaking machine 
(not shown) is formed of a tube 1 and a plurality of 
internal ribs 2. As shown in FIG. 2, the tube 1 is of 
circular cross-section and the ribs 2 are arranged radi 
ally in a cross pattern. Each rib 2 is secured at one edge 
3 to the tube wall with the opposite rib edge extending 
into the interior of the tube 1. A gap 5 is formed be 
tween each opposed pair of ribs 2 in any one radial 
plane. 
As can be gathered from FIG. 1, the leading edge 6 of 

each rib 2, i.e. the edge on which the liquid is incident, 
forms an acute angle a with a plane E perpendicular to 
the flow direction S. Similarly, the trailing edge 7, i.e. 
the edge which is at the rear as considered in the flow 
direction S, forms an acute angle (3 with a correspond 
ing plane E. 
The arrangement of the ribs 2 inhibits the formation 

of whirling flows in the tube 1 while the inclination of 
the leading edges 6 ensures that fibers do not accumu 
late thereon. The gaps 5 between the ribs 2 eliminate the 
rib intersection point where accumulations are very 
likely to form, although elimination of the crossing 
point does not affect the action of the straightener. 

Referring to FIGS. 3 and 4, wherein like reference 
characters indicate like parts as above, the flow straigth 
ener may be bent in the form of an elbow. In this case, 
the ribs 2 are disposed in a tube elbow 1'. 

Referring to FIG. 5, the leading edge 6 of each rib 2 
(or 2) is rounded. This helps to produce a non-eddying 
flow along the ribs 2. The trailing edges 7 can be simi 
larly rounded. However, the leading and trailing edges 
6, 7 may in some circumstances have a sharp edge (not 
shown) so that the ribs have a streamline shape. 

Referring to FIG. 6, the flow straightener may also 
be formed with a tube 11 of rectangular cross-section. 
In this case, ribs 12 are disposed on opposite walls of the 
tube 11 and each extends to the central region of the 
tube, gaps 15 being left between the opposed edges. 

Referring to FIG. 7, the ribs 22 of a flow straightener 
may also be disposed in alternate relationship in a tube 
21 so that gaps 25 are present near whichever tube wall 
region is remote from the rib edge 23 secured to the 
tube. 
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4. A flow straightener as set forth in claim 1 which 
comprises two of said ribs disposed in opposed spaced 
relation to define a gap therebetween. 

5. A flow straightener for a liquid flow comprising 
a circular tube having an internal wall defining a flow 

path for the liquid flow, and 
four ribs disposed in a cross pattern with a central gap 

What is claimed is: 
1. A flow straightener for a liquid flow comprising 
a tube having an internal wall defining a flow path for 

the liquid flow, and k 
at least one rib secured to said wall within said tube, 5 

said rib extending parallel to said flow path and 
having a front edge relative to the liquid flow de 
fining an acute angle with a plane perpendicular to 
said flow path, a trailing edge relative to the liquid 

therebetween, each said rib being secured to said 
wall within said tube in parallel to said flow path, 

flow defining an acute angle with a plane perpen- 10 each said rib having a front edge relative to the 
dicular to said flow path, and said rib having a liquid flow defining an acute angle with a plane 
longitudinal edge remote from an edge secured to perpendicular to said flow path and a longitudinal 
said wall and disposed in spaced relation to the edge remote from an edge secured to said wall and 
remainder of said wall to define a gap. disposed in spaced relation to the remainder of said 

2. A flow straightener as set forth in claim 1 wherein 15 wall to define said gap. 
6. A flow straightener as set forth in claim 5 wherein 

each said rib has a trailing edge relative to the liquid 
flow defining an acute angle with a plane perpendicular 
to said flow path. 

20 is is 

each of said acute angles of said front edge and said 
trailing edge of said rib forms an angle of from 15 to 
60. 

3. A flow straightener as set forth in claim 1 wherein 
said front edge is rounded. 
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