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My invention relates to methods of construct-
ing well screens and particularly to methods of
constructing well screen wall constructions
formed with adjoining elements having crevices
5 therebetween through which the water may
freely pass into the screen proper and - from
which the sand surrounding the screen is ex-
cluded. :

This invention is a divisional application of
my application for patent Ser. No. 351,691, filed
April 1, 1929, :

In the construction of well screens. of the type
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referred to, the primary object is to provicle an -

efficient construction by means of which the
greatest percentage of active intake per unit of
exposed area can be secured, and to further pro-
duce a structure in which the material is most
effectively disposed to resist the stress involved.

An object- of the invention is to provide a
method by means of which a screen wall hzaving
these characteristics can be readily and ;asily
fabricated. /

Another object of the invention resides in pro-
viding a method by which a screen wall may be
produced having a comparatively narrow outer
face between slots and a comparatively great
depth of element to resist pressure applied to
the element between supports together with a
method whereby the wall element can be effec-
tively secured to the supporting member, the
sereen being constructed to form a continuous,
direct, - unobstructed and inwardly increasing
water passageway.

An object of the invention resides in using a
screen element with a dovetail web and in the
method of flowing a portion of the supporting
- 'rod Ilongitudinally and pivotally againsi the
dovetailed web at the screen element to hold
the same attached thereto.

Another object . of the invention resides in
using a screen element with a dovetailed web,
and in the method of forming the well screen in
which a portion of the body of the supporting

- rod is shifted bodily in a longitudinal direc-
45 tion against the dovetailed web of the spaced
convolutions of the screen wall element to hold
the same attached theretfo.

A feature of my invention resides in the meth-
od of forming well screens in which a wedge
is driven into the body of the rod adjacent a
groove therein containing the web of the ele-
ment to force a portion of the body of the rod
into the undercut portion of the web of said
element.

Another object of my invention
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method of forming well screens in which a sec-
ond groove is cut in the rod adjacent the groove
containing the wall element last placed, and in
which said wedge is driven to force the portion
of the body of the rod standing between said
grooves longitudinally of said rod and into the
undercut portion of the web of said element.

A still further object of my invention resides
in the method of forming well screens in which
the second groove is recut to receive the web of
the next convolution of the screen element and 10

_in which the operation is successively repeated
for each convolution added.

A still further object of the invention resides
in the method of constructing well screens in
which the metal of the rod is distorted solely
from the exposed side of the element as the
same is coiled about the supporting rod for the
purpose of securing the screen element in place.

Other objects of the invention reside in the
novel combination of steps and in the various 20
ways of performing the steps, hereinafter more
fully described.

In the drawing:

Fig. 1 is a perspective view of a section of a
well screen constructed in accordance with my 235
improved method.

Fig. 2 is a fragmentary elevational view of
one of the supporting rods and a portion of the
screen wall element attached thereto, and drawn
to an enlarged scale. :

Fig. 3 is an elevational sectional view taken on
line 3--3 of Fig. 2.

Fig. 4 is an elevational view of one of the sup-
porting rods showing the same grooved to re-
ceive a convolution of the wall element.

Pig. 5 is a view similar to Fig. 4 illustrating
the grooved rod with one convolution of the wall
element inserted therein.

Fig. 6 is a view similar to Fig. 5 showing the
method of driving the standing portion of the
rod lying between the grooves, laterally, with
reference to the wedge and into the undercut
portion of the web of the element. )

Fig. 7 is a view similar to Fig. 6 showing an- 45
other method of driving a portion of the body
of the rod laterally into the undercut portion of
the web of the element.

In the construction of & well screen, it is highly
desirable to form the screen so that the interior
of the screen is perfectly clear and devoid of pock-
ets or shelves wherein the fine particles of sand
‘and silt which may pass through the crevices of
the screen may lodge and eventually clog the
crevices hetween the elements of the screen wall g5
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and reduce its capacity. At the same time, it is
desirable to have a streen with maximum capac-
ity for a given size and with sufficient rigidity to
retain its form and the size of the crevices or
openings between the convolutions of the screen

‘wall element thereof. By my improved method

a screen having these desirable characteristics
can be readily manufactured and at an economi-

“cal cost.

With mey improved screen, a number of longi-
tudinally disposed supporting rods 10 are em-
ployed which are usually arranged in cylindrical
formation. Upon these rods is wound a formed
element 11, the convolutions 12 of which, as in-
dicated in Figs. 1 and 3, are uniformly spaced
from one another to form. a series of divergent
crevices 13 through which the water may pass
from the exterior of the screen and into the in-
terior thereof. These divergent crevices serve
to keep back the sand and at the same time admit
of free passage of the water into the interior of
the screen. Due to the form of the said crevices
any fine particles of sand which enter the same
are carried through with the water so as not to
clog the screen wall and render the device inoper-
ative.

The supporting rods 10 may be round, squsare,
or hexagonal or may be shaped in any other
suitable form by which sufficient rigidity will be
procured to take care of the longitudinal stresses
imparted to the completed screen. structure.
These rods, as will become evident, serve both to
support the various convolutions of the screen
element and to lend rigidity to the screen struc-
ture and form in conjunction with the screen ele-
ment Il a composite screen wall without the use
of a supporting tube or other frame structure.

'The screen wall element |1 of my invention is
previously formed in the desired shape by draw-
ing or rolling. This element as best shown in
Fig. 3 is preferably formed of L-shaped cross sec-
tion and is provided with a flange 14 having
undercut edges 26 at the upper and lower por-
tions thereof which, when the convolutions of
the element are arranged adjacent one another,
form the divergent crevices 13 previously referred
to. The screen wall element Il is further con-
structed with a web 15 issuing inwardly from
the flange 14. This web is undercut or construct-
ed in the form of a male dovetail designated at
16, the narrowed portion of which is attached to
the flange (4. If desired, a T-shaped or sim-
ilarly constructed element having a suitable dove-
tailed web may be employed instead- of the L-
shaped element. i :

My improved method of forming the well screen

is.carried out as follows: The various supporting .

rods 10 are first arranged in cylindrical formation
and preferably equally spaced and are disposed
upon some suitable support (not shown), said
rods being held in proper position thereon by any
suitable means. In constructing the screen the
process is preferably carried on continuously and
the ribbon comprising the wall elements is wound
helically around said. rods and is successively
dovetailed to the same during the winding opera-
tion.
rods is successively grooved or notched laterally
by sawing, milling or in any other suitable man-
ner to form pairs of spaced grooves 18 and {9
which extend. completely across said rods and
partially through the same. These grooves are
spaced apart a distance substantially equal to the
pitch of the convolutions of the screen element.

.Groove {8 is preferably made with parallel sides

In accomplishing this result each of the.
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and of sufficient width to allow the widest por-
tion of web 15 to enter and be seated snugly in the
bottom thereof. Each pair of grooves on each
successive rod leads the grooves on the preceding.
rod so that when one round has been made, the
second groove {8 on any rod is spaced from the
first groove {8 on said rod a distance equal to the
pitch of the helix. ’

As the cutting of the rods 10 progresses the
element Il is coiled about said rods and during
such operation, the web 5 thereof is successively
inserted into the successive grooves {8 on the

- various rods. The exact position of the element,
when so disposed, is illustrated in Fig. 5. As the
notching of the rods and the winding of the ele-
ment proceeds, a wedge, diagrammatically indi-
cated at 20 in Fig. 6, is driven into the groove (9
of the rod into which web 15 has last been in-
serted, which has the effect of forcing the inter-
vening portion 21 of the body of the rod standing

between the said grooves 18 and 19 over agamst.

 the side wall of the web 15 and into contact with
the dovetail portion 16 thereof, thus gripping the
dovetail 16 of the web 15 and securely locking
the element 11 to the rod 10 with the web thereof
imbedded in the respective grooves. In winding

and attaching the element to the rods, suitable

means are employed for progressively spacing the
grooves so that the successive convolutions 12 of
the element are spaced apart to provide the
crevices 13. The distance between the two
grooves 18 and 19 is preferably substantially equal
to the pitch of the convolutions of the sereen wall.
‘When the grooves are so spaced and a complete
convolution of the element has been attached to
all of the rods, the cutter for the groove I8 in the
last rod will be directly in alignment with the
groove 19 in the first rod. The two cutters will
then cut the rod in positions immediately follow-
ing the former position, as indicated in dotted
lines in Fig. 6 at 23 and 24, to form two new
grooves on each particular rod, following the pre-
ceding grooves 18 on the said rod. 'The web 15
of the element is then laid into this second groove
and the operation is repeated to lock said web
therein. In this manner, the element is progres-
sively locked to the successive rods in helical for-
mation by a metal-to-metal dovetail joint which
operation is continuous for any length of screen
desired, within the limits of the supporting device
on which the screen is constructed. -

. It will be noted that the grooves 18 after the
first convolution has been completed register with
the grooves 19 of the previous convolution, and
that the grooves 19 are narrower than the grooves
d8.  The groove 19 is of temporary use only and is

. for the accommodation of the wedge 20 in lock-
ing the dovetail web of the element to the sup-
porting rod. This groove is purposely made nar-
rower than groove 18 so that on the withdrawal of
wedge 20 it still presents in cross section a dis-
torted section of metal which will be completely
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cut away by the formation of the succeeding -

groove 8. I am thus enabled to lock the succes-
sive convolutions of the screen wall element to the
rods by a dovetail joint completely encompassing
that portion of the web of the element lying with-
in the circumference of the rod. )
For the purpose of securing greater stability to
the joint I prefer to support the inner side of
. flange 14 of element {1 on the edge of rod 10 when
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it is locked in position as shown in Fig. 3. It will

be seen from Figs. 1 and 2 that the supporting
rod {0 lies wholly within the flange {4 of the wall

element i1 so that the crevice 13 is open through-
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out its entire length to receive the water and con-
duct the same into the screen proper.. -

If desired, the grobve 19 may bé dispensed with
and a sharp edged wedge, such as designated at 25
in Fig. 7, may be employed instead ef the blunt
edged wedge shown in Fig..6. In such .case, the
wedge 25 is bodily driven into the rod.and serves
to force the metal between its point of applica-
tion and the preceding groove 18 against the dove-
tail 16 of the element 11. This tool is applied at
a distance from the center of the groove substan-
tially equal to the pitch of the convolutions so
that the distorted part of the rod may he cut away
to form a groove for the reception of the next
following convolution, the same as ih the other
method. By the use of this method, the second
cut is eliminated, though greater pressure is re-
quired in effecting the locking of the element in
place upon the rod. Where the spacing of con-
volutions is great, the wedge may be driven into
the support at a location intermediate the points

of attachment of the convolutions to the support.

In the use of well screens, different widths. of
crevices are required to meet with the various
soil conditions and the particular requirements
of the user. Such varying widths of crevices may
be procured by several different methods. In
one method, the width of the fiange 14 of the
well screen element Il may be cut down within
certain limits as indicated at 114 in Fig. 3 so as
to procure the desired spacing of the convolu-
tions of the element without changing the pitch
thereof. Screen wall elements may also be uti-
lized in this method which have been previously
formed of the right width to procure the desired
spacing. In another method a screen wall ele-
ment of one dimension is used and the pitch of
the convolutions of the same varied by changing
the lead of the coﬂmg apparatus to procure the
desired results.

Although I have described my invention as con-
sisting in progressively dovetailing an element of
the screen wall to a plurality of rods, yet I do not
limit it to the development of a cylindrical form
of screen as it is obviously applicable to the pro-~
duction of plane as well as cylmdncal screen
surfaces.

The method is highly advantageous in that an
extremely rigid and substantial screen construc-
tion is produced. With a screen constructed by
my improved method maximum capacity may be
had for a given size of screen and with a mini-
mum amount of material and labor. The method
may be carried on progressively so that any length
or diameter of screen may be constructed within
the limits of the device on which the screen is
made. With my improved method a relatively
narrow outer flange for each of the convolutions
may be used and sufficient undercutting given the
inner edge of the flange of the element so that
the lodging of particles of sand accidentally pass-
ing through the crevices between convolutions
and the clogging of the screen are prevented. At
the same time, a direct path for the passage of
the water to the well pipe is had so that no pockets
or shelves or other places are formed in prox-
imity to the crevices in the screen on which par-
ticles of sand might lodge to eventually clog the
screen wall,

Changes in the various steps of my invention
as herein disclosed may be made within the scope
of what is claimed without departing from the
spirit of my invention.

Having described my improved method, the
apparatus for performing the same and the re-
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sulting structure, what I claim as new and desire
to protect my Letters Patent is:

1. The method of attaching a well screen wall
element constructed with a dovetailed web to a
supporting member, which consists in cutting a
groove in the member in inserting the web of the
element into the grooves, in cutting in said mem-
ber a second groove adjacent said first groove,
and in driving a wedge into said second groove, to
force, the intervening portion of the body of the
meinber against the dovetailed portion of the ele-
ment.. .

2. The method of attuching well screen wall
elements constructed with dovetailed webs to a
supporting member which consists in cutting a
groove in the member, in inserting the web of an
element into the groove, in cutting in the member
a second narrower groove adjacent said first
groove, in driving a wedge into said second groove
to force the intervening portion of the body of
the member against the dovetail portion of the
element, and in recutting said second groove to
the form of said first groove for the repetition of
the operation.

3. The method of forming a succession of dove-
tails in a metal rod which consists in forming the
rod with a parallel walled groove, in wedging
metal from the rod adjacent to one of the walls
of the groove toward the other wall of the groove,
and in recutting the wedged-out portion to form
the next succeeding groove.

4. The method of forming well screens which

consists in arranging a plurality of longitudinal

supporting rods in cylindrical formation, in cut-
ting a plurality of spaced grooves in all said rods,
in coiling a formed wall element above said rods,
in directing -a portion thereof into one of said
grooves, and in shifting the metal of the rods
longitudinally from another of said grooves to
lock the wall element in its groove.

5. The method of forming helical well screens

which consists in arranging a plurality of longi~
tudinal supporting rods in cylindrical formation,
in progressively cutting a helical groove of pre-
determlned pitch in said rods, in coiling a formed
wall element about said rods and inserting the
same into said groove, in distorting the rods
progressively at localities in advance of said
groove and spaced from said groove distances
substantially equal to the pitch of said groove to
urge the metal of the rods against the screen wall
element and in removing the distorted portions of
said rod in the further cutting of said groove.
. 6. The method of forming helical well screens
which consists in arranging a plurality of longi-
tudinal supporting rods in cylindrical formation,
in . progressively cutting a helical groove of pre-
determined pitch in said rods, in coiling a formed
wall element about said rods and inserting. the
same into said groove, in cutting a narrower heli-
cal groove in said rod in the path thereof and of
the same pitch as said first groove and leading
said first groove by a distance substantially equal
to the pitch of said first groove, and in shifting the
metal of the rods between the grooves away from
the smaller groove and against the wall element
in the first groove.

7. The method of forming helical well screens
which consists in arranging a plurality of longi-
tudinal supporting rods in cylindrical formation,
in progressively cutting a helical groove of pre-
determined pitch in said rods, in coiling a formed
wall element about said rods and inserting the
same into said groove, in cutting a narrower heli-
cal groove in said rod in the path thereof and
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of the same pitch as sald first groove and leading
said first-groove by a distance substantially equal
to the pitch of said first groove and in inserting
& tool in the second groove to shift the metal of
the rods between the two grooves against the wall
element in the first groove.

8. The method of forming helical well screens

which consists in arranging a plurality of longi-
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tudinal supporting rods in cylindrical formation,
in simultaneously and progressively cutting two
helical grooves of like pitch, in said rods, in coil-
ing a formed wall element about said rods and in
inserting the same into one of said grooves and
in inserting the member into the other groove to
shift the metal of said rods between said grooves
against said wall element.

. 9. The method of forming helical well screens
which consists in arranging a plurality of longi-
tudinal supporting rods in cylindrical formation,
in progressively cutting a helical groove of prede-
termined pitch in said rods; in coiling 4 formed
wall element about said rods and inserting the
same into said groove, and in'progressively dis-
torting the rods at localities in advance of said

groove and spaced from said wall element ta shift’

sections of the rod bod11y against - said wall ele-
ment.

10. The method of forming a succession of
dovetailed grooves in a metal rod which consists
in forming the rod with a parallel walled groove
adjacent the last formed dovetail groove, in dis-
torting the metal of the rod beyond the parallel
walled groove and at a distance from the end
wall thereof greater than the minimum thick-

ness of the metal of the rod between the dove-
tailed grooves to cause a movement of the metal.
between said wall and the locality of distortion
.- toward the opposite wall of the groove, in cutting .
~suceeeding parallel walled grooves and in repeat-
‘Ing .the operation of distortion after the cutting-

. of ‘'each parallel walled groove,
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11. The method of producing é. dovetall lock -
“between a metal rod and a screen wall element-.
which consists in forming a transverse groove:

in the rod, seating therein a dovetailed element
having an inclined side, in partially separating
from the body of the rod adjacent the groaove, a

-portion defined by the wall of the groove next to

the inclined side of the element and of substan-
tially uniform thickness as measured from such
face of the groove and in bending the portion so

separated bodily about the base of the groove and s

against the inclined wall of the element.” -
12. The method of producing a dovetail lock
between a metal rod and a screen wall element
which consists in forming a transverse groove
in the rod, seating therein a dovetailed element

having an inclined side, in applying pressure lon- -

gitudinally of the rod throughout the entire cross
section of the portion of the rod adjacent the
dovetailed element to bodily shift such portion
substantially in a longitudinal direction and
against said dovetailed element to lock the same_
in place.

13. The method of locking a screen wall ele-

ment constructed with a dovetailed portion hav-
ing an inclined wall transversely to a metal rod
which method consists in forming the rod with

a parallel walled groove, seating the dovetailed -

portion of the screen wall element therein and in
forcing a metal wedge with its working face next
to the element substantially parallel to the in-
clined wall of the dovetailed portion of the screen
element into the body of the rod adjacent the
groove, whereby the intervening portion of the
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rod is forced against the inclined wall of the
dovetailed portion of the element.

14, The method of forming a dovetailed groove
in a metal member having a straight wall and a
planiform wall inclined throughout its extent
which consists in cutting a rectangular groove in
said member and in forcing a wedge, having one
face substantially parallel to the inclined side of
the dovetailed slot to be formed, into the body
of the rod to substantially the depth of the wall
to tip one wall of the groove inwardly and toward
the opposite wall. .

15. The method of forming 8 dovetaﬂed groove
in a metal rod which consists in forming the rod
with a parallel walled groove, effecting a partial

15

separation from the body of the rod of a portion .

of metal adjacent one wall of the groove of &
depth substantially equal to the depth of the

groove and in shifting said portion toward the o
2

opposite wall of the groove,

- 16, The method of producing a dovetailed lock
between a metal rod and a screen wall element
having a dovetailed portion which consists in cut-
ting a transverse parallel walled groove in the side

of the rod, seating the dovetailed portion of the 25

element therein, effecting axial separation of a
portion of the body of the rod standing adjacent
one wall of the groove to substantially the depth
of the groove and forcing the portion so separated

over against the dovetailed portion ot the element 30

seated in the groove,

17, The method of attaching a well screen wall
element constructed with a web having an in-
clined wall to a supporting member, which con-
sists in cutting a groove in the member, in in-
serting the web of the element into the groove,
in partially separating from the body of the mem-

“ber adjacent said groove a portion defined by the
-wall of the groove adjacent the inclined side of.
* the element and of a thickness not exceeding the
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depth of. the groove and of a height substantially

equal to the depth of the groove, and in forcing

‘the portion so.separated bodily against the in-

clined wall of the element.

- 18, The method of forming a succession of
dovetailed grooves in a metal rod which consists
in forming & rectangular groove in the rod, in
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cleaving from the body of the rod adjacent to .

one wall of the groove a standing portion defined
by one wall of said groove and by the act of cleav-
ing. said portion, changing said portion from a
substantially rectangular cross section to a sub-
stantially rhombic cross section tipped toward the
opposite wall of the groove, and in recutting the
cleavage opening fto form the next succeeding
groove.

19, The method of forming a dovetailed groove
in a metal rod which consists in forming a
rectangular groove in the rod, in forming a second
groove in the rod adjacent the first groove and in
the act of forming said second groove, shifting
the intervening portion of the rod into the first
named groove. .

20. The method of forming a dovetailed groove

~in a metal rod, which consists in forming a

rectangular groove in the rod, and in shifting the
metal adjacent one wall of the groove toward the
other wall of the groove, said shifting being uni-
formly decreased progressive from the outer end
of the groove to bottom thereof to cause the
shifted wall of the groove to become planiform
upon completion of the shifting of the shifted

-portion of the rod.

- EDWARD E. JOHNSON.
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