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ABSTRACT OF THE DISCLOSURE 
An oval-form tubular screen section formed by a heli 

cal winding of a continuous rod section around a plurality 
of spaced longitudinal rod members and the resulting 
round and slotted tubular screen section is temporarily 
compressed into an oval-form cross-section and a longi 
tudinal bar member having a depth greater than the nor 
mal non-deformed inside diameter of such section is in~ 
serted interiorly across the major axis thereof to be sub 
sequently held in place by the tensile clamping of the 
inside edges of the tubular sections. 

RELATED APPLICATIONS 

This application is a division of my earlier ?led applica 
tion Ser. No. 689,555, I?led Dec. 11, 1967, now Pat. No. 
3,483,992, issued Dec. 16‘, 1969. 

This invention is directed to providing a reinforced 
oval-form tubular screen which is of the type formed with 
a continuous slot from the helical winding of a continuous 
rod section around a plurality of spaced longitudinal rod 
members. 

It is of course realized that unreinforced or open cyl 
inder and tubular forms of slotted screen sections have 
been made heretofore for well screens, and the like, by 
the continuous helical winding of a rod or formed strip 
section around a cylindrical group of spaced apart longi 
tudinally extending rods. The helically wound rod sec 
tion is welded or otherwise fused to the longitudinal bars 
at each point of contact in order to provide a resulting 
tied-together relatively strong screen section. For screens 
of this general type, reference may be made to US. 
Patents, Nos. 2,046,456; 2,046,457; 2,046,458 and 3,101, 
526. As ‘will also be noted in connection with the fore 
going patents, a preferable form of screen makes use of 
triangular or wedge-shaped rod sections in the helical 
winding step so that “self-cleaning” types of cylindrical 
screens will be formed. 
The present invention may be considered an improve 

ment with respect to the aforedescribed types of screens, 
particularly where compressive and beam loads are ‘in 
volved. In other words, in certain installations the con 
ventional circular or cylindrically shaped screens will be 
subjected to non-uniform compressive or crushing loads 
so that internal reinforcing is necessary. ‘For example, in 
connection with tubular screen sections used within Water 
softening equipment, there is an oscillatory, non-uniform 
compressive force in a contact chamber from the water 
pressure acting upon a superimposed layer of sand or ion 
exchange material to lift the latter up and down. 
One advantageous manner of precluding the crushing 

and/ or bending of tubular and cylindrical forms of screen 
sections is to provide internal webs or bar sections which 
can serve as stitfeners for the cylindrical wall section that 
is formed by the helically wound rod section. As will be 
subsequently set forth in more detail, various types and 
shapes of internal reinforcing members may be utilized 
within the scope of the present invention. 
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In any case, it may be considered a principal object of 

the present invention, to provide an internally reinforced 
form of oval-form tubular screen section, where the re 
inforcing member parallels the major axis of the oval-form 
section. 
A further object of the present invention is to provide 

an overall screen construction or fabrication system such 
that the internal reinforcing web member extends in be 
tween spaced longitudinal rod members to thus be clamped 
in place by the interior edge portions of the continuous 
rod section which is helically wound to provide the slotted 
wall of the screen section. 

Broadly, the present invention provides an improved 
internally reinforced oval-form tubular screen of the 
type having a continuous open slot construction and, in 
addition, provides a method for forming such screen unit 
in a manner which comprises, the steps of initially form 
ing a circular tubular screen section by helically winding 
and attaching a continuous rod member around a plu 
rality of separate spaced longitudinal rods, compressing 
the resulting helically wound tubular section and insert 
ing along the major axis of such compressed section a 
longitudinal bar member having a predetermined depth 
sn?icient to provide a desired sized oval-form section, 
and then subsequently releasing the compressing action 
on such section to provide a tensile clamping of the in 
terior wall portion of such section to the opposing edges 
of the inserted bar member whereby to provide a result 
ing oval-form tubular section. 
A preferred construction and arrangement utilizes a 

non-circular form of continuous rod member to be heli 
cally wound around the spaced circular cluster of longi 
tudinal rod members so that the resulting screen section is 
of a type considered to be “non-clogging” or “self-clean 
ing.” In other words, a triangularly shaped rod member, 
or one with a wedge-shaped cross-section, is used for the 
helically winding step to provide a resulting continuous 
helically slotted cylindrical or tubular screen section, with 
such slot in turn having an increasing area with respect 
to ?ow from the outer wall surface towards the inner wall 
surface of such resulting tubular section. In connection 
with the present internally reinforced tubular sections, it 
is preferred that the internally placed bar member, which 
will provide the reinforcing against external compressive 
forces, be positioned to be coextensive with the major 
axis and in a manner to be between spaced longitudinal 
rod members so that it is frictionally gripped by the inside 
wall of the helically wound rod member. The utilization 
of a wedge-shaped rod member, or at least one which has 
a non-circular cross-section, will provide, sharp interior 
corners or edges which can frictionally grip the inserted 
bar member as the compression on the tubular section is 
released in the forming operation. As a result welding or 
other ?xed attachment means will be generally unneces 
sary for the resulting reinforced oval-form tubular section. 
For the larger sizes of oval-form tubular sections, the 

internal reinforcing bar members will be provided with 
?ange portions which will in turn provide lateral stability 
and preclude buckling under heavy load conditions. In 
other words, the reinforcing bar member may be of an 
I-beam con?guration, or in the nature of a cross, such 
that there is lateral stability built into each reinforcing 
member to adequately suit structural requirements. Where 
desired, the internal reinforcing members may be de 
signed along the lines of conventional structural beam 
members, taking into consideration the known static and 
dynamic load conditions to be encountered in the usage 
of the resulting oval-form tubular screen section. Ade 
quate depth should be provided to insure that the outer 
?ber stresses are within the allowable limits for the metal 
to be used and for the loadings to be encountered. At 
the same time, the ?ange sections attached to the main 
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bar member or wedge member should be of su?icient 
width to preclude buckling. For example, the l/r ratio 
should be less than about 120 (with I being the length 
of the reinforcing bar member and r being the radius of 
gyration of such member). 

Reference to the accompanying drawing and the fol 
lowing description thereof will serve to more clearly set 
forth the present invention and additional advantageous 
features which may be obtained in connection therewith. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a sectional elevational view indicating an 
oval-form tubular screen section which may be formed 
inaccordance with the procedure of the present invention. 

FIG. 2 indicates in a partial sectional view the use of 
a wedge shaped cross-section rod member in effecting 
the helical winding of the tubular screen section, as indi 
cated by the lines 2-2 in FIG. 1 of the drawing. 
FIG. 3 of the drawing indicates, in an isometric type 

view, an improved internally reinforced oval-form screen 
section wtih the use of a modi?ed form of cross bar 
member. 
FIG. 4 of the drawing indicates diagrammatically a 

still further modi?ed form of an internal reinforcing which 
may be used in an oval-form spiral wound tubular screen 
section. 

Referring now particularly to FIGS. 1 and 2. of the 
drawing, there is shown a tubular form screen section 
1 which has been formed in accordance with the teachings 
of the aforementioned patents, with a continuous wedge 
shaped rod section 2 being helically wound around a 
circular or tubular con?guration of spaced longitudinal 
rod members 3. As noted in the prior art, a preferred 
construction or fabrication system provides for the fusing 
of the rod section 2 with each of the longitudinal rod 
members 3 at each point of contact. Generally, the fusing 
or attachment is provided by electrical resistance so as 
to, in effect, provide spot welding of the touching ro'd 
members. The result is a structurally strong, tied-together, 
cylindrical form screen section. The slots or open spacer 
4 formed by rod 2 may be adjusted during the fabrica 
tion operation so as to, in turn, provide a continuous 
helical slot of a desired width. Also, as noted in FIG. 2, 
by having the wide portion of the rod member 2 to the 
exterior of the resulting tubular screen section there will 
be a resulting increasing sized ?uid passageway for the 
slot 4, with respect to out-to-in ?ow through the tubular 
screen section. On the other hand, where it is desired to 
have an in-to-out ?uid ?ow for any particular tubular 
screen section, then the rod member 2 may be wound in 
a manner to have the wider portion of the trapezoidal or 
triangularly shaped section along the inside wall of the 
resulting tube section whereby there is a resulting helical 
slot increasing in cross-section in the in-to-out direction. 

In accordance with the present invention, after the com— 
pletion of the circularly formed tubular screen section 
by the helical winding operation, there is a compression 
of such section by laterally opposing clamps or holding 
members 5 so as to make an elliptical or oval-form cross 
section of the tubular screen unit. The holding or clamp 
ing means 5 are indicated diagramamtically in FIG. 1 as 
being capable of moving in and out from opposing wall 
portions of the tubular screen section 1 and thus provide 
a convenient easy means of inserting a bar member 6. It 
is, of course, not intended to limit the present invention 
to any one form of clamping or 'holding means or to any 
one mechanical arrangement for effecting the lateral com 
pression and oval-forming step. However, preferably the 
clamping means 5 will be power operated and easily 
controlled and regulated to provide ?ne adjustment of the 
squeezing action on the tubular section 1. 
While the tubular section 1 is being held in the com 

pressed position by clamping means 5 then a long bar 
section, such as 6, is inserted across the major access of 
the resulting elliptical or oval-form tubular member, be 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4 
ing placed such that the end portions 6' will be spaced 
in between adjacent longitudinal rod members 3. With the 
bar member 6 longitudinally in place for the full length 
of the tubular section 1, the side compressive forces pro 
vided by clamp means 5 are released and the inside wall 
portion of the tubular section 1, as provided by the in 
terior edges of the continuous helically Wound rod sec 
tion 2, will effect a tight clamping against the bar edges 
at each end portion 6’. In practice, it has been found 
entirely unnecessary to effect any welding, bolting or other 
special attachment means for the internal reinforcing of 
the resulting oval-form tubular section. This is particularly 
true where the helically wound rod member is of a non 
circular form and has internal sharp edge portions, such 
as may be provided with a rod member that is of a wedge 
shape or has a triangular cross-section. 
The embodiment of FIG. 1 indicates that the bar mem 

ber 6 is provided with laterally extending ?ange portions 
7 such that there is adequate lateral stability to preclude 
buckling of such bar member 6 under beam-like loadings 
which will be encountered in a particular commercial 
operation. Again, it should be noted that the ?ange sec— 
tions 7 shall be of suf?cient width and thickness to pro 
vide a desired radius-of-gyration for the I-beam like sec 
tion 6 but, at the same time, shall be set back from the 
bar edges 6' su?iciently to preclude contact or interfer 
ence with longitudinal rod members inside of the tubular 
section 1. 

In FIG. 3 of the drawing there is indicated compression 
means to provide an oval-form tubular section 8 which 
has been initially formed by the helical winding of the 
continuous rod member 12 (preferably of wedge shape) 
around a spaced cluster of longitudinal rod members 9. In 
this instance, the internal reinforcing is provided with 
a cross form of bar members, one bar member 10 has a 
width (or height) sufficient to extend in a plane coexten 
sive with a major axis of the oval or elliptical form tube 
section 8 and in turn provide the resulting oval-form 
section of a desired size. At the same time, laterally pro 
jecting ?ange sections 11 extend at right angles with re 
spect to the vertical bar member 10 so as to provide a 
sufficient l/r ratio in the ?nished section and stability 
against buckling under load conditions. Where desired, 
the width of ?ange sections 11 may be sufficient to sub 
stantially reach and contact the internal wall surface of 
the resulting oval-form tubular section. In all instances, 
the internal bar members shall be positioned or located so 
as to fall between spaced longitudinal rod members 9 
and be capable of being directly clamped ‘by the internal 
edges of the continuous helical rod member 12 forming 
tube section 8. 
Also in connection with FIG. 3 of the drawing, it 

may be noted that suitable spaced holes 13 are provided 
through the outwardly projecting ?ange section 11 such 
that ?uid ?ow may be readily permitted through such 
internal reinforcing sections and provide a minimum of 
interference with ?uid ?ow into or from an elongated 
tubular screen section. Where deemed desirable for hy 
draulic purposes additional holes may be provided at 
spaced points along the entire length of the vertically 
indicated bar member 10. 

In FIG. 4 of the drawing there is indicated still an 
other form of internal reinforcing which may be used 
to advantage in a completed oval-form tubular screen 
section. In this instance a bar member 14 is provided for 
extension along or across the major axis of the resulting 
oval-form tubular section, such as in FIGS. 1 and 3 of 
the drawing. However, in the present embodiment there 
are provided hemispherical, or half, sections of pipe 15 
which may be welded or otherwise attached to the verti 
cally indicated bar section 14 so as to provide Web rein 
forcement for such bar section. In other words, the curved 
or half round sections 15 shall be of a radius and of a 
thickness su?icient to provide suitable width and radius 
of-gyration to the composite beam-like section, whereby 
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the resulting reinforced tubular screen section will have 
adequate lateral stability, along width depth, to preclude 
buckling and excessive ?ber stresses under the load con 
ditions to be encountered. 

It will be obvious to structural engineers that various 
forms of reinforcing or ?anging for various types of 
I-beam type bar members may be provided to suit varying 
load conditions and that such beams may in effect follow 
conventional structural design practices. However, in ac 
cordance with the present invention, it is preferred that 
each of the reinforcing internal bar sections have sharp 
or conventional square corner edges which, in turn, can 
be gripped and clamped by the multiplicity of contacting 
edges provided by the helical winding of a wedge-shape 
form of rod member forming the inside wall of the 
resulting oval-form tubular screen section. This, of course, 
results in a tight clamping or gripping .of each internal 
reinforcing bar member so as to preclude the need for 
welding, bolting or other mechanical clamping means in 
the ?nished oval-form tubular sections. 

It is not intended to limit the present invention to any 
one tubular size, inasmuch as major diameters for small 
tubular screen sections may be of the order of 1" to 2" 
while larger tubular sections may be up to three or four 
feet or more. Still further, it is to ‘be realized that the 
resulting oval-form tubular sections maybe fabricated of 
many types of materials including plastics, ?ber glass, 
copper, brass, stainless steel or other alloys, and the like. 
Where it is desired to use a tubular screen section internal 
ly within a chamber as a distributor or collector tube, 
then suitable connecting pipe nipples or ?anges may of 
course be ?tted to the end portions of the resulting oval 
formed tubular sections such that conventional piping or 
nozzles may be connected with such sections. Where a 
?ange or an end plate is utilized on a tubular screen 
section, then the appropriate end portions of the internal 
reinforcing bar members may be notched or chamfered 
to provide for suitable juncture with the ?ange means or 
with any end plates that may be desired for such par 
ticular screen unit. 

I claim as my invention: 
1. A method for forming an oval-form tubular screen 

unit which comprises the steps of initially forming a cir 
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cular tubular screen section by helically winding a con 
tinuous rod member around a plurality of separate cir 
cumferentially spaced longitudinal rods of predetermined 
length, ?xedly attached the resulting helically wound rod 
to said longitudinal rods at their points of contact to form 
a structurally strong helically wound tubular section, 
laterally compressing said helically wound tubular section 
and inserting acrossa major axis of the resulting elliptical 
section, and between adjacent longitudinal rods, a longi 
tudinal bar member having a depth greater than the 
normal non-deformed inside diameter of said circular 
section as provided by the helically wound rod portion, 
and subsequently releasing the compressing action on said 
section to provide a tensile clamping of the interior wall 
portion of said helically wound continuous rod member 
to and in direct contact with the opposing edges of said 
bar member, said helical continuous rod member having 
a wedge shaped cross-section and a ?at edge facing the 
interior of the resulting tubular screen section whereby 
the internal edge thereof will clamp tightly to the outer 
edge portions of said longitudinal bar member upon the 
releasing of the compressive action of said tubular sec 
tion. 
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