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UNITED STATES PATENT OFFICE 
2,344,909 

DEEP WELL SCREEN 

Howard O. Williams, Minneapolis, and Albert A. 
Jens, St. Paul, Minn., assignors to Edward E. 
Johnson, Incorporated, St. Paul, Minn. 

Original application April 15, 1940, Serial No. 
329,752, which is a division of Serial No. 222,410, 
August 1, 1938. Divided and this application 
September 13, 942, Serial No. 459,064 

(C. 166-5) 1. Claim. 

Our invention relates to deep Well Screens and 
has for its object to provide a well screen for 
use in very deep wells which is strong and sturdy 
enough to resist very great StrainS and preSSures 
encountered in setting the Well Screen, and also 
to successfully resist high pressures of the liquid 
being screened, such as are frequently found in 
deep oil Wells. 

It is well known that in putting down oil Wells, 
particularly those extending to great depths, not 
only are very severe strains and streSSes encoun 
tered in putting the well screen in position, but 
also oil pressures at such great depths are some 
times So great as to rupture and destroy the 
straining means of known types of deep Well 
screens. To meet this condition we have dis 
covered that a strong integrated outer pipe base 
with holes therein positioned in staggered rela 
tion rigidly united With an inner cellular fabri 
cated Screen member wherein the elements are 
Welded together at every crossing point and with 
Outer supporting members engaging the inner 
Walls of the pipe base to form broad drainage 
channels, effectively overcomes the difficulties en 
countered by Well Screens Set at great depths 
where pressures are very high. 

It is a principal object of our invention there 
fore to provide a well screen wherein the screen 
ing means proper is Supported Wholly within a 
perforated pipe base and is so constructed that 
broad helical channels conduct liquid passing 
through the perforations of the pipe base to 
longitudinal drainage slots extending across said 
helical channels, the members forming the helical 
coils contacting and being substantially integral 
With the inner Surface of the pipe base and be 
ing Weided to the members which form the drain 
age slots at all crossing points thereof. 

It is a further object of our invention to pro 
vide a well screen of the type above-mentioned 
Wherein a multiplicity of longitudinal elements 
are held in the form of a cylinder and are closely 
spaced to form drainage slots between all ad 
jacent pairs thereof, and a helically wound Wire 
with widely spaced helical coils is Welded to the 
outside limits of Said longitudinal elements at 
every crossing point to form an integrally united 
screen member, to which a perforated pipe base 
is applied so as to be immovably united to the 
spaced helical coils. 

It is a further object of our invention to pro 
vide a well screen embodying longitudinal ele 
ments with flat outwardly disposed tops and con 
verging sides positioned So the flat tops outline 
a cylinder with parallel inwardly diverging drain 
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age slots between adjacent pairs of longitudinal 
elements, and with helical coils of a Supporting 
Wire welded to Said fiat tops at every CrOSsing 
point of the wire and said tops, together with a 
perforated pipe base Surrounding Said Screen 
member and immovably united to the flat outer 
surfaces of the helical coils to form helical drain 
age channels of a width several times the diam 
eter of the perforations Or holes in the pipe base, 
said channel or channels leading to the inwardly 
diverging drainage slots between pairs of longi 
tudinal elements. 

ihis application is directly a division of ap 
plication Serial No. 329,752, filed April 15, 1940, 
Which has matured into Patent No. 2,312,459, 
dated March 2, 1943, and Said application Serial 
No. 329,752 is a division of application Serial No. 
222,410, filed August 1, 1938. 
The full objects and advantages of our inven 

tion Will be made clear in connection with the de 
tailed description thereof given in the appended 
Specification, and the features of novelty of the 
invention which produce the valuable and ad 
Wantageous results above-noted are particularly 
pointed out in the claim. 

. In the drawing illustrating an application of 
Our invention in One of its forms: 

Fig. 1 is a plan view partly broken away and 
in Section of a Well Screen embodying the fea 
tures of our invention. 

Fig. 2 is a transverse sectional view taken on 
line 2-2 of Fig. 1, viewed in the direction of the 
arOWS. 

Fig. 3 is a longitudinal sectional view taken 
through the end of the well screen. 

Fig. 4 is a Sectional Semi-perspective view of a 
portion of the longitudinal screen forming ele 
mentS. 
As illustrated, a multiplicity of longitudinal 

elements G are provided, each being roughly 
triangular in cross-section as indicated at in 
FigS. 2 and 4, and each being provided with a 
flat top portion 3. These longitudinal elements 
are held positioned so that the flat faces 3 fall 
Substantially in a cylindrical plane by means of 
a wire or Supporting member 4 which is wound 
in the form of a helix upon said flat faces 3 and 
is Weided thereto at every crossing point as best 
indicated at 5 on Fig. 2. There is thus formed 
a prefabricated Screen member of substantially 
Cylindrical form and of integrated cellular con 
struction provided With a multiplicity of longitu 
dinal slots 6 of a suitable width to prevent the 
ingreSS of Sand or other material with the in 
flow of liquid where the well screen may be set, 
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It will be obvious that the width of slots shown 
in Fig. 2 is merely illustrative and that those 
slots may be made narrower or larger as condi 
tions of use of a particular screen may require. 
The flat outwardly turned faces of rods or 

screen forming members contact the inner wall 
7 of a tubular pipe member 8. This contact 

Secures the pipe neinber upon the Successive 
helical coils of supporting member 4 in a sub 
Stantially integral manner by shrinking the pipe 
base upon the outer faces 3 of longitudinal ele 
ments in a known way. This is accomplished 
by having the inner diameter of the pipe base 
slightly less than the diameter of the cylinder 
passing through the Outer limits of the helical 
coils of the wire 5, expanding the pipe base by 
heating until it will pass over said coils and then 
permitting it to contract by cooling, whereby the 
rigid attachment thereof is effected. Header 
members S. Secured to the ends of rods f Will 
also have the pipe base shrunk thereon as clearly 
indicated in Fig. 3. The ends of the pipe base 
are threaded as indicated at 28 and 3 of Figs. 
1 and 3, which enables the completely fabricated 
Well Screen to be attached in series or to other 
Sections of well Screen as conditions of use re 
quire. 
The pige base S is provided with a multiplicity 

of apertures or holes 22 which are of substantial 
diameter as shown and which are somewhat 
widely spaced and are staggered in adjacent 
rows circumferentially and longitudinaily. The 
helical cois Gf Wire are spaced apart, a substan 
tial distance as indicated at 23 in Fig. 1, this dis 
tance geing several times the diameter of the 
holes 22. 
The advantages of our invention will clearly 

appeal' from the foi'egoing description. The pri 
Inary advantage is tihat an unusually strong 
and stress-resisting screening device is provided 
wherein the screening elements making up the 
drainage slots are entirely within the limits of 
a strong perforated pipe base and are held against 
StreSSes of different sorts by the body of the 
pipe base. 
A further advantage resides in the fact that 

the helical coils of the Supporting member welded 
to the outside of the longitudinal screen elements 
are Spaced apart distances equal to several times 
the diameter of the holes 22 through the pipe 
base and thus form broad channels 24 through 
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2,344,909 
which liquid which passes through the holes 22 
may be distributed to the whole drainage surface 
formed by the longitudinal members of the inte 
grated inner Screen member. 
A further advantage of our invention resides 

in the fact that the longitudinal Screen-forning 
members have fiat faces turned outwardly and 
converging side walls, so that the screen slots 
begin at adjacent pairs of edges of flat faces 
and diverge inwardly, thus aSSuring that material 
Such as Sand Which is large enough to paSS be 
tween the said edges will be discharged and not 
tend to clog the slots and any particles too large 
to pass between the edges will be effectively held 
back. The showing of the slots is is of course 
nerely for illustrative purposes and their relative 
widths may be changed to any extent desired 
from the Smallest poSSible Width up to any de 
sirable greater Width. 

It is a further advantage of our invention that 
the helically wound supporting wire such as wire 
f4 is triangular in shape with the narrowed edge 
contacting the flat top surfaces of the longitul 
dinal Screen-forning members and this nar 
rowed edge is sunk an appreciable distance into 
the tops of the longitudinal members, giving a 
very firm union, as clearly shown at 25 in Figs. 
2 and 3. 
We claim: 
A Well Screen comprising longitudinai elements 

with flat outwardly disposed tops and converging 
side portions positioned so that said tops outline 
a cylinder and being closely spaced to provide 
in Wardly expanding longitudinal screening slots, 
a helically wound wire with widely spaced helical 
coils on the outside of Said longitudinal rods and 
Welded to the flat faces thereof at every crossing 
point to form an integrally united screen mem 
ber, and a pipe base Surrounding said screen 
nierniber and innovably united to the outer limits 
of the aforesaid helical coils, said pipe base hav 
ing a multiplicity of holes of considerable diam 
eter, the distances between coils being several 
times the diameter of said holes, whereby said 
Spaced coils provide a continuous helical drain 
age channel about the screen member inside the 
inner Walls of the pipe base leading from the 
holes through the Surrounding pipe base to the 
in Wardly expanding screening slots. 
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