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ABSTRACT OF THE DISCLOSURE 

An improved honeycomb openwork structure of frus 
to-conical con?guration, especially useful as a centrifuge 
basket or the like, the openwork being characterized by 
an intermediate ring, in addition to the end rings and by 
the slotting of all three rings to permit the honeycomb 
strips to be welded, or brazed, into the slots. 

2 Claims 

BACKGROUND OF THE INVENTION 

This invention relates to the fabrication of apparatus 
having fenestrated surfaces such as ?lters and the like 
used in the chemical process industry and the papermak 
ing industry. 

It has long been known that honeycomb con?gura 
tions possess particular advantages for use in process 
type applications. The advantages are primarily attribut 
able to the large percentage of honeycombed surface area 
that is open for liquid flow. This percentage is attained 
while maintaining a reasonable strength-to-weight ratio 

10 

15 

20 

25 

30 

for the apparatus. Thus a cylindrical suction roll assem- ' 
bly such as that disclosed'in U.S. Patent No. 3,139,375 
to Bryand is capable of excellent performance and has 
been widely accepted. 

However, while it has been relatively easy to provide 
?at and cylindrical honeycombed structures, it has here 
tofore been unknown to provide conveniently-assembled 
irregular honeycomb'shapes such as frusto-conical struc 
tures, fan-shaped segments, annular discs and the like. 

SUMMARY OF THE INVENTION 

; Therefore, it is an object of the instant invention to 
provide a frusto-conical honeycomb structure having ex 
cellent liquid ?ow-through characteristics, a good strength 
to-weight ratio, and capable of operation in relatively 
heavy duty service such as encountered in a centrifuge 
or the like. ‘ ‘ 

In general, these objects have been obtained by assem 
bling novel strip elements in a plurality of ring supports. 
The ring supports are arranged in order of decreasing di 
ametenThe novel strip elements connect the ring sup 
ports. These strip elements comprise two thin strips, pref 
erably metallic strips, each strip bent into a row of 
spaced, half-polygonal (preferably half-hexagonal) con 
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?gurations. In forming thenovel stripelements, the afore- , 
said'two thin strips are mounted proximate to one an 
other to form a series of hexagonal conduits. Advanta 
geou‘sly, although not necessarily, a third and ?at thin 
reinforcing metal strip is mounted between the afore~ 
said bent strips and they are attached to it. In such strip 
elements, the reinforcing strip bisects the aforesaid hex 
agonal conduits. - 

In achieving a suitable frusto~conical honeycombed 
structure, the novel strip elements are arranged so that 
the polygonal (or half-polygonal) conduits are directed 
radially toward the center axis of the structure. It has 
been discovered that the strip elements should be wider 
on the outerface of a frusto-conical structure than on the 
innerface thereof. Furthermore, the total width of the 
strip element should decrease as the diameter of the 
frusto-conical structure decreases. In order to further 
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minimize the problems associated with the construction 
of said structure, it has been found desirable to have a 
support ring at a point intermediate the extremities of 
the frusto-conical structure; the said intermediate ring is 
?tted with two sets of slots forming intermediate means 
to receive and support different sets of strip elements on 
each side thereof. The use of an intermediate ring has 
the further advantage of allowing the progressively de 
creasing width of the strip elements, and consequently 
smaller polygonal conduits to be discontinued as they be 
come excessively small. The strip elements on the other 
side of the intermediate support ring can start again with 
greater width and continue to diminish in width as they 
approach the smallest support ring. In such a case the 
number of slots for receiving the strip elements would be 
considerably fewer on the second side of the intermedi 
ate ring than on the ?rst side. At the extremities of the 
frusto-conical structure are end rings preferably also 
?tted with slots for receiving the strip elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a schematic and perspective view of a 
frusto-conical structure according to the invention. The 
inner and outer faces of the honeycomb are only par 
tially shown; 
FIGURE 2 is an elevational view of the subject of 

FIGURE 1; 
FIGURE 3 is a section showing sections of the support 

rings utilized in the invention; 
FIGURE 4 is a view of the face of two novel .honey 

comb strip elements according to the invention as said 
strip elements would appear looking radially through the 
openwork from within the cone structure in an embodi 
ment of the invention such as that shown in FIGURES. 
1 and 2; 
FIGURE 5 is a view of the faces of two novel honey 

comb strip elements shown in FIGURE 4 as said strip 
elements would appear looking radially inward from out 
side the cone structure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGURES 4 and 5 show opposite inner and outer faces 
of two honeycomb strip units 11 and 12. An assembly of 
units 12 extends between small diameter end ring 15 
and an intermediate support ring 14, and an assembly 
of units 11 extends between the intermediate support 
ring 14 and a large diameter end ring 13 to form a 
fenestrated ‘frusto-conical structure 10 shown most clearly 
in FIGURES 1 and 2. The honeycomb strip units 11 and 
12 are each approximately one and one-sixteenth inches 
in depth, i.e. the direction normal to the faces of FIG 
URES 4 and 5 in the embodiment shown, but may be 
of any desired depth. \ 
Each strip unit 11 or 12 preferably includes a straight 

thin reinforcing strip 16, and two thin boundary strips 
17, there being another straight strip 16 between each 
adjacent pair of strip units. Boundary strips 17 are bent 
into a series of undulations, each undulation comprising 
a lower flat segment 19, an upwardly angled segment 20, 
an upper ?at segment 21 and a downwardly angled seg 
ment-22. While the flat segments appear to be substan 
tially parallel to one another and substantially parallel 
to reinforcing strips 16, the parallel is imperfect as will 
be understood from a consideration of the nature of the 
geometry of a frusto-conically-shaped object. Each suc 
ceeding undulation along each strip unit 11 or 12 has 
an increasing amplitude 23 from the small to the large 
end of the structure 10. The increase is approximately 
proportional to the increase in circumference along the 
length of the conical structure 10. This increase is true 
of the undulations whether they are viewed from within 
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the cone (FIGURE 4) or from without the cone (FIG 
URE 5). However, amplitude 23 is smaller all along 
the inner faces 24 shown in FIGURE 4 than it is on the 
outerface 25 shown in FIGURE 5. This is accomplished 
by increasing the width of ?at segments 19 and 21 and 
decreasing the width of angled segments 20 and 22 as the 
radii from the axis of the cone decreases. 

Reinforcing strips 16 are bonded to undulating strips 
17 ‘by heli-arc welding as known to the metal-fabricating 
art. For example, the welding is done at every ?fth ?at, 
lower segment 19 along the length of units 11 and 12. 

Strip units 11 and 12 start and terminate in a pair of 
lower ?at segments 19, each terminal segment 19 being 
welded on an opposite side of the straight reinforcing strip 
16, so that the terminal tips form a projecting terminal 
tongue 26 which is adapted for insertion into receiving 
slots 27 spaced along the periphery of rings 13, 14, and 
15. The terminal rings 13 and 15 each have one set of 
slots 27 in the faces 28 thereof which are in planes normal 
to the circumference of the truncated cone de?ned by the 
rings; intermediate ring 14 has two sets of slots 27. These 
slots 27 are spaced differently in the various faces 28 in 
order to position the strip units, which are of different 
amplitudes, in snug relationship one to another. The slots 
in any face 28 diverge from one another from inside to 
outside in order to conform to the frusto-conical shape 
to be formed by the strip units received therein. The 
tongues 26 of units 11 and 12 are conveniently silver 
brazed into slots 27. 
From this arrangement, and reference to FIGURE 2, 

it will be clear that the use of intermediate support ring 
14 provides a means to segregate the honeycomb open 
work into a ?rst openwork 32 (as identi?ed in FIGURE 
2) formed by strip units 11 between rings 13 and 14 and 
a second openwork 33 (as identi?ed in FIGURE 2) 
formed by strip units 12 between rings 14 and 15. This 
segregation allows the avoidance of very small hexagonal 
conduits, because whenever the conduit size decreases to 
an undesirable extent, an intermediate support ring may 
be inserted and a new series of strip units of smaller 
number but having a greater initial amplitude can be 
?tted into the opposite face of the support ring. 
The faces 28 of the rings 13, 14, and 15 are in paral 

lelism, and there are an identical number of slots 27 
in each pair of opposed faces 28 for receiving the ter 
minal tongues 26 of the units 11 or 12 and for receiving 
an end of each straight strip 16 between adjacent units 11 
and adjacent units 12. 
The longitudinally extending portions of the bent strips 

17, comprising the upper ?at segments, or walls, 21, 
diverge away from each other from the inside to the 
outside, by reason of the tapered bend lines such as 34 
and 35, thereby permitting the strip units to be packed 
into frusto-conical con?guration without buckling or other 
undesirable distortion. 

It will be seen that the tapered strip units 11 and 12 
could be assembled into a ?at fan shape, a ?at disc or 
annulus or the like, but, in such case, the walls 21 would 
not require angular bends 34 and 35, and the honeycomb 
conduits could be of uniform cross-sectional area from 
top to bottom. 
What is claimed is: 
'1. A hollow, truncated, conical shell for use in a 

centrifuge, said shell comprising: 
a large diameter end ring, a small diameter end ring 

and an intermediate ring of a diameter falling 
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between the diameters of said end rings, said inter 
mediate ring having a pair of opposite, parallel faces, 
and each end ring having a single face in parallelism 
with said pair of faces, all said faces being in planes 
normal to the circumferential surface of the trun 
cated cone de?ned by said rings; 

an identical number of strip-receiving slots spaced 
around each opposed pair of faces in said rings, the 
slots in the face of said small diameter end ring 
being more closely spaced to each other than the 
slots in the other said faces, and all of said slots 
diverging away from each other from the inside of 
each ring to the outside thereof; 

a ?rst truncated, conical openwork extending between 
said intermediate ring and said large diameter end 
ring; 

a second truncated conical openwork extending between 
said intermediate ring and said small diameter end 
rlng; 

said openworks each comprising alternate straight thin 
strips and angularly bent thin strips, jointly de?ning 
half hexagonal conduits, the opposite ends of said 
strips being secured in the slots of said rings and 
the longitudinally extending portions of adjacent 
strips diverging away from each other from the 
inside to the outside, and 

the half-hexagonal areas enclosed by said strips in said 
second openwork being progressively larger from the 
said small diameter end ring to said intermediate 
ring. 

2. A hollow, truncated, conical shell for use in a 
centrifuge, said shell comprising: 

at least three rings each of progressively increasing 
diameter from the small end to the large end of said 
shell and adapted to de?ne a truncated cone when 
spaced apart in parallelism, each said ring having 
strip receiving slots spaced therearound, the slots 
in the smaller diameter ring being more closely 
spaced than the slots in the larger diameter ring; 

alternate straight and angularly bent thin metal strips, 
' extending between said rings, the ends of said strips 

being secured in said slots, and the bends in said 
strips de?ning half hexagonal conduits with said 
straight strips; 

said slots and the angular bends in said strips being 
arranged to reduce the area of said conduits on the 
inside of said shell to less than the area of said 
conduits on the outside of said shell, and 

to form conduits of progressively increasing area from 
the small end of said shell to proximate the large end 
of said shell. 
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