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[57] ABSTRACT 

’ A well mandrel having an internal valve pocket for 
. communication with the interior of the mandrel and 
the well tubing with at least one port extending out 
wardly from the valve pocket and a shield positioned 
between the outer end of the port for protecting a cas 
ing from ?uid ?ow through the port. The outer end of 
the port being spaced internally of the outer periphery 
of the mandrel, and a passageway extending between 
the outer end of the port and the shield and in com 
munication with the exterior of the mandrel. The port 
extending laterally outward and the passageway ex 
tending longitudinally along the exterior of the man 
drel. The passageway extending on either side of the 
shield to provide a sufficient area for reducing fluid 
velocity and concentration of ?uid'wear on the casing. 
The longitudinal axis of the port being perpendicular, 
in a mandrel cross section, to the mandrel radius 
which extends through the vertical axis of the pocket. 

11 Claims, 3 Drawing Figures 
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WELL MANDREL HAVING A CASING SHIELD’ 

BACKGROUND or THE INVENTION 
The use of a well mandrel having a valve'pocket and 

ports for providing ?uid‘communication between a well 
casing and the well tubing is old as shown in US. Pat. ' 
No. 3,603,393.’ Mandrels generally include a plurality 
of ports extending from the valve pocket, but because 
of cross-sectional space limitations, the mandrel ports 
will be positioned closely adjacent to the interior wall 
of the casing when the mandrel is inserted into the cas 
ing. Since the mandrel remains in position for pro 
longed periods of time, often many years, ?uid ?ow 
through the ports, either from the casing into the tubing 
or from the tubing into the casing, causes wear and ero 
sion on the interior wall of the casing. In particular, if 
the ?uid ?ows contains particles such as sand,’ the ero 
sion on the casing interior may be extensive, and in 
fact, in time, wear through the casing. 
The mandrel of the. present invention is directed to 

providing means for protecting the wall of the casing 
into which the mandrel is positioned from wear from 
?uid flow between the casing and the mandrel. 

SUMMARY 

The present invention is directed to providing a 
shield carried by the mandrel and positioned between 
the outer end of the valve port and the casing for pro 
tecting the casing from ?uid ?ow. The port extends 
outwardly from the valve pocket but the outer end of 
the port is spaced internally from the outer periphery 
of the mandrel. The shield is positioned on the longitu 
dinal axis of the port but spaced from the outer end of 

Y the port. A passageway is provided between‘the outer 
end of the port and the shield in communication with 
the exterior of the mandrel to provide ?uid ?ow be 
tween the tubing and the casing through the port. 
A still further object of the present invention is the 

provision of extending a plurality of ports laterally out 
wardly from the valve pocket and providing the pas 
sageway longitudinally along the exterior of the man 
drel. 

In addition, the, longitudinal passageway may extend 
on either side of the shield and is provided with a suf? 
cient length so that the area of the passageway adjacent 
the casing is sufficient for reducing the ?uid velocity 
adjacent the casing for reducing concentration of ?uid 
against and wear on the casing. 

Still a further object of the present invention is the 
provision of a plurality of ports extending laterally out 
wardly from opposite sides of the valve pocket and a 
shield positioned on opposite sides of the valve pocket 
and spaced between the outer ends of the ports and the 
casing into which the mandrel is inserted. 
A still further object of the present invention is pro 

viding the longitudinal axis of the port perpendicular, 
in a cross section of the mandrel, to the mandrel radius 
which extendsthrough the vertical axis of the pocket 
for allowing the shield structure to meet the space and 
strength requirements of the mandrel. 
Other and further objects, features and advantages 

will be apparent from the following description of the 
presently preferred embodiment of the invention, given 
for the purpose of disclosure and taken in conjunction 
with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a fragmentary elevational view, partly in 
' cross section, illustrating the well mandrel of the pres 
ent invention, . - 

FIG. 2 is a cross-sectional view taken along the line 
2-2 of FIG. 1, and 
FIG. 3 is a cross-sectional view taken along the line 

3-3 of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
' _ EMBODIMENT 

Referring now to the drawing, the numeral 10 gener 
ally indicates the well mandrel of the present invention 
having suitable means such as threads 12 and 14 at 
each end‘ for connecting the mandrel 10 into a well tub 
ing (not shown) for lowering the tubing and one or 
more mandrels 10 into a well casing 16. 
The mandrel includes a full opening tubing bore 18 

which may be aligned with the well tubing permitting 
a well tool to freely pass'through the mandrel 10. In ad 
dition, the mandrel 10 includes a valve pocket housing 
22 having an internal tubing valve pocket 24 for receiv 
ing a conventional valve or other ?ow control means 
which controls the ?ow between the bore 18 and the“ 
casing 16 through ports, which will be more fully de 
scribed hereinafter, from the valve pocket 24. 
As noted from FIG. 1, the outer periphery 11 of the 

mandrel 10 is positioned closely adjacent the interior 
wall of the casing 16. In prior art mandrels, ports ex 
tending from the valve pocket 24 extended to the outer 
periphery 11 of the mandrel and adjacent the inner wall 
of the casing 16. Fluidv ?ow against the casing interior 
wall caused‘erosion, whether the ?uid ?ow was from 
the casing to the tubing or from the tubing to the eas 
ing. However, in the instance where the mandrel was 
used to conduct well ?uids from the tubing through the 
pocket 24 and up the casing 16, the erosion would be 
considerable because of the inclusion of particles such 
as'sand in the well ?uid and the direct impingement of 
the ?ow out of the ports onto the interior of the casing 
wall 16. 
Referring now to FIGS. 1-3, a port or plurality of 

ports 30, preferably'on both sides of the valve pocket 
24, extend laterally outwardly from the pocket 24. The 
port or ports 30 includes an outer end 32 which are 
spaced internally of the outer periphery ll of the man 
drel 10 thereby being spaced from the inner wall of the 
casing 16. A shield 34 is spaced from the outer end 32 
of the ports 30 and on both sides of the valve pocket 
24 and positioned between the outer end 32 of the 
ports 30 and the interior wall of the casing 16 on the 
longitudinal axis of the ports 30 to protect the interior 
wall of the casing 16. Thus, ?uid ?ow ?owing from the 
tubing through the pocket 24 and ports 30 will impinge 
on the shields 34 instead of directly engaging and erod 
ing the wall of the casing 16. 
A passageway 36 is provided between the outer end 

32 of the ports 30 on each side of the valve pocket 24 
and a shield 34 and is in communication with the exte 
rior of the mandrel 10 to provide ?uid flow between the 
casing 16 and the interior bore 18 of the mandrel 10. 
For ease of manufacture, the passages 36 may consist 
of longitudinally milled slots along the outer periphery 
11 of the mandrel 10 and the blast shields 34 are se 
cured across-the passageways 36 to the mandrel 10 in 
alignment with the ports 30. Preferably, the longitudi 
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nal passageways 36 extend on either side of the shields 
34 from the ports 30 and have a sufficient length to 
provide an area adjacent the interior walls of the casing 
16 greater than the cross-sectional areas of the ports 30 
communicating therewith for reducing the ?uid veloc 
ity of the ?uid ?ow thereby reducing the concentration 
of ?uid against and wear on the casing 16. 

It is to be noted that the longitudinal axis of a port 30 
is perpendicular, in a cross-sectional plane of the man 
drel, to the mandrel radius which extends through the 
vertical axis of the pocket 24 instead of aligned with a 
mandrel radius as in the prior art. The present struc 
ture, therefore, allows the outer ends 32 of the ports 30v 
to be spaced internally of the outer periphery 11 of the 
mandrel 10 without substantially weakening the 
strength of the mandrel so that the mandrel 10 may op 
erate under the required pressure. 
The present invention, therefore, is well adapted to 

carry out the objects and attain the ends. and advan 
tages mentioned as well as other inherent therein. 
While a presently preferred embodiment of the inven 
tion has been given for the purpose of disclosure, nu 
merous changes in the details of construction and ar 
rangement of parts, may be provided without departing 
from the spirit of the invention and the scope of the ap 
pended claims. 
What is claimed is: 
l. [n a mandrel for use in a well tubing in which the 

mandrel has an open bore for communication with the 
well tubing and includes an internal valve pocket for 
communication with the mandrel open bore, the im 
provement comprising, 

at least one port extending outwardly from the valve 
pocket, the outer end of said port being spaced in 
ternally of the outer periphery of said mandrel, 

a shield positioned on the longitudinal axis of the port 
but spaced from the outer end of the port, and 

a passageway between the outer end of the port and 
the shield in communication with the exterior of 
the mandrel. , 

2. The apparatus of claim 1 wherein the port extends 
laterally outwardly and the communicating passageway 
extends longitudinally along the exterior of the man 
drel. 

3. The apparatus of claim 2 wherein the shield in 
cludes opposite sides offset from the axis of the port 
and wherein the passageway extends past said opposite 
sides of the shield. 

4. The apparatus of claim 3 wherein the passageway 
includes a cross-sectional area greater than the cross 
sectional area of the port for reducing concentration of 
?uid wear on a casing into which the mandrel may be 
inserted. 

5. The apparatus of claim 1 wherein the longitudinal 
axis of said port is perpendicular in a cross section of 
the mandrel to the mandrel radius which extends 
through the vertical axis of the pocket. 
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6. In a mandrel for use in a well tubing in which the 

mandrel has an open bore for communication with the 
well tubing and includes an internal valve receiving 
pocket for communication with the mandrel open bore, 
the improvement of means for protecting the wall of a 
easing into which the mandrel is adapted to be posi 
tioned from wear from ?uid ?ow between the casing 
and the mandrel comprising, 
a plurality of ports extending laterally outwardly 
from the valve pocket, the outer ends of said ports 
being spaced internally from the outer periphery of 
said mandrel, 

a shield carried by the mandrel positioned on the lon 
gitudinal axis of the ports but spaced from the 
outer ends of said ports whereby said shield is posi 
tioned between the ports and the casing into which 
the mandrel is inserted, and 

a longitudinal passageway extending between the 
outer end of the ports and the shield in communi 
cation with the exterior of the mandrel. 

7. The apparatus of claim 6 wherein the longitudinal 
passageway extends on either side of the shield. 

8. The apparatus of claim 6 wherein the longitudinal 
passageway has a cross-sectional area at the mandrel 
periphery greater than the cross-sectional area of the 
ports for reducing ?uid velocity and concentration of 
?uid wear on the casing. 

'9. The apparatus of claim 6 wherein the longitudinal 
axis of the ports is in a vertical plane that is generally 
perpendicular in a cross section of the mandrel to the 
mandrel radius which extends through the vertical axis 
of the pocket. 

10. In a mandrel for use in a well tubing in which the 
mandrel has an open bore for communication with the 
well tubing and includes an internal offset valve receiv 
ing pocket in communication with the mandrel open 
bore, the improvement of means for protecting the wall 
of a casing into which the mandrel is positioned from 
wear from ?uid ?ow between the casing and the man 
drel comprising, 
a plurality of ports extending laterally outwardly 
from opposite sides from the valve pocket, the 
outer ends of said ports being spaced internally 
from the outer periphery of said mandrel, 

a shield positioned on opposite sides of said valve 
pocket and spaced between the outer ends of the 
ports and the casing into which the mandrel is in 
serted, and 

a longitudinal passageway on opposite sides of the 
valve pocket in the periphery of the exterior of the 
mandrel and in communication with said ports of 
said opposite sides. 

11. The apparatus of claim 10 wherein each shield 
includes opposite sides offset from the axis of said ports 
and wherein the longitudinal passageways extend past 
said opposite sides of the shield. 

* * * * * 


