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7 Claims,

This invention relates to fluid conduit bends,
including pive bends, and has for its principal ob-
ject to provide bends in which the resistance to
flow and erosion resulting therefrom are mini-
mized to a great extent, .

Other objects, advantages and capabilities of
the invention will appear from the following de-
scription of preferred embodiments thereof, taken
in conjunction with the accompanying drawings,
in which:

Figure 1 is a sectional view showing a 90 degree
bend and associated conduits embodying my in-
vention;

Fig. 2 is a sectional view taken on the line 2—2
of Fig, 1;

Fig. 3 is a sectional view of a U-bend embody-
ing my invention;

Fig. 4 is a sectional view of a short 90 degree
bend embodying my invention;

Fig. 5 is a sectional view taken on the line 5—5
of Fig. 4;

Tig. 6 is a sectional view of a 90 degree bend
intended for rectangular conduits; .

Fig. 7 is a sectional view taken on the line 7—7
of Fig, 6;

Fig. 8 is a sectional view of a modified 90 degree
bend embodying my invention, and )

Fig. 9 is a sectional view taken on the line 9—9
of Fig. 8. ’

Referring to the drawings and particularly to !

Figs. 1 and 2, my improved bend is designated by
the reference numeral 19, this particular bend be-
ing adapted for bell and spigot work. The com-
municating conduits are designated by the refer-
ence numeral Il. The axis of the bend is a
curved line designated by the reference numeral
12. Since this line ig curved, it defines a plane of
the axis of the bend which, for convenience of
reference, will be designated the main plane of
the bend.

The outer wall of the bend, that is, the cuter
wall which lies in the main plane, is of substan-
tially circular form, being approximately a quad-
rant of a circle. The inner wall of the bend
which lies in the main plane, is in the form of a
segment of an ellipse, this ellipse being shown in
dotted lines in Pig. 1. The minor axis of the
ellipse preferably lieg substantially in the apical
direction of the bend and consequently passes
through the center of the outer surface,

Owing to the relation of the inner wall referred
to above, the diameter of the bend in the main
plane thereof is larger than the diameter of the
ends of the bend, these ends being preferably cir-
cular to conform to the conduits i,
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ferred that the cross-sectional area of the bend in
the apical plane is between about 10% and about
30% greater than the cross-sectional area of the
ends of the bend or the cross-sectional area of
the conduits 11. For bends having a smooth in-
ternal surface the enlargement of cross-sectional
area may be somewhat less than 10%, while for
bends having a rough internal surface and par-
ticularly where the bends are of large size, the
enlargement may be somewhat larger than 30%.
Preferably the cross-section of the hend in its
apical plane, as shown in Fig. 2, is substantially
circular although it may be in.the form of a dis~
torted circle in order to provide a cross-sectional

- area which falls within the degree of magnitude

indicated. Where such distortion is necessary it
is preferred to increase the area on the inneér side
of the bend as suggested in dotted lines in Fig. 2.

It will be noted that the inner wall, which
is of elliptical contour, is substantially tangential
to the adjacent portions of the conduits. The
wall of elliptical section is displaced inwardly of
the corresponding circular quadrant 3. This
displacement is preferably between 5% and 15% -
of the normal conduit diameter when the maxi-
mum cross-section, as shown in Pig. 2, is substan-
tially circular. When this cross-section 'is of
oblate form the displacement may be correspond-
ingly less. The bend has been defined principally
with reference to the outer contour, the inner
contour and the cross-section in the apical plane
of the bend. The walls of the bend are preferably

~faired from the apical cross-section towards the
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It is pre- 65 bend.

ends of the hend.
In the case of a U-bend as shown in Pig. 3, the

structure is substantially similar, the cuter con-

tour of the bend is preferably semi-circular while
the inner conteur conforms substantially to a
semi-ellipse, the minor axis of which coincides
with the apical plane of the bend, The cross-
sectional area of the bend in the apical plane is
preferably between about 109 and about 30%
greater than the cross-sectional ares of the ends
of the bend. As in the case of the embodiment of
Fig. 1, the cross-section of the U-bend of Fig. 3
in its apical plane is either circular or of substan-
tially elliptical form. In the case of sharp bends
the ellipse which determines the inner contour of
the bend tends to becoms flatter and the cross-
section may be made oblate in order to provide
cross-sectional area within the limit stated.

As in the previously described embodiment, the
walls of the bend are faired from the cross-sec-~
tion in the apical plane towards the ends of the
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Tn the case of short bends as shown in Fig. 4,
the ellipse defining the inner contour becomes
relatively short and considerably flattened. In
other words, it becomes an ellipse having a short
major axis and a relatively short minor axis. In
this case, in order to provide a cross-sectional
area in the apical plane of the bend, which is be-
tween 10% and 30% greater than the cross-sec-
tional area of the ends of the bend, it is necessary
to increase the diameter of the bend in a direc-
tion at right angles to the main plane of the bend
over the diameter in the main plane of the bend.
In this case the cross-section of the bend in its
apical plane is preferably approximately an
ellipse in which the minor axis lies in the main
plane of the bend and is preferably displaced
somewhat towards the inner contour of the

bend, as is shown in Fig. 5. In Figs. 2 and 5 T

show in dotted lines 14 the normal cross-section
of the end of the bend.

The inner and outer bend contours as defined
shove are suitable for use with conduits of rec-
tangular cress-section. Such a bend is shown in
Pig. 6, with inner and outer contours substan-
tially similar to those shown in Fig. 4 in connec-
tion with bends for conduits of circular form. To
obtain a cross-sectional area in the apical plane
with the desired enlargement it is preferred to
increase the average dimension of the bend st
right angles to the main plane of the bend. This
is preferebaly attained by increasing the height
of the inner wall of the bend, as shown in Fig. 7.

Tn the embodiments of the invention described
above, the inner and outer curved contours have
been substantially angularly coextensive. In
some cases it is advantageous to extend the inner
curved contour through a greater angle than the
outer curved contour. Thus, as shown in Fig. 8,
the inner contour may subtend an angle of 90 de-
grees at the intersection of the normals to the
tangents at the ends of the curved portion of the
inner contour, and the curved portion of the outer
contour subtends a lesser angle at this point of
intersection. The extremities of the curved por-
tion of the inner contour lie opposite tangential
portions of the ocuter contour.

In this embodiment of the invention also, the
cross-sectional area is preferably between 10%
and 309 greater than the cross-sectional area
at the ends of the bend. In this embodiment of
the invention the cross-section of the bend in the
apical plane of the bend may be substantially
circular in form or it may be substantially ellip-
tical in form, the minor axis of the ellipse lying
in the main plane of the bend. Asin the emboedi-
ments of the invention described above, the walls
of the bend are faired from this major cross-sec-
tion into the circular ends of the bend.

My improved bends possess . a radically lower
resistance to flow of fluids when compared with
vends previously known and consequently they
do not incur the loss of head or mechanical ero-
sion of prior bends. Further, my improved bends
are remarkably independent of variations due to
roughness of the inner surface.

Although the invention has been disclosed in
connection with the specific details of preferred
embodiments thereof, 1t must be understood that
such details are not intended to be jimitative of
the invention except in so far as seb forth in the
accompanying claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ents of the United States is:

1. A hydraulic fluid conduit bend having an
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outer curved surface of substantially segmentary
circular form, an inner surface which conforms
substantially to a segment of an ellipse having
its minor axis in substantial alignment with the
apex of the bend, said conduit having an apical
cross-sectional area substantially 10% to 30%
greater than the cross-sectional area at the ends
of the conduit, whereby the bend will offer a re-
sistance to flow of the hydraulic fluid substan-
tially less than that offered by a corresponding
bend of uniform cross-sectional area.

9. A hydraulic fluid conduit bend having an
outer curved surface of substantially segmentary
circular form, an inner surface which conforms
substantially to a segment of an ellipse, said con-
duit having an apical cross-sectional area sub-
stantially 109% to 30% greater than the cross-
sectional area at the ends of the conduit, the
apical cross-section being of substantially ellip-
tical form and the walls of the bend being faired
from that cross-section to the ends of the bend,
whereby the bend will offer a resistance to flow
of the hydraulic fluid substantially less than that
offered by a corresponding bend of uniform cross-
sectional area.

2. A fluid conduit bend having an outer curved
surface of substantially segmentary circular form,
an inner surface which conforms substantially to
a segment of an ellipse, the inner curvature ex-
tending over a greater angle than the outar curv-
ature, said conduit having an apical cross-sec-
tional area substantially 10% to 30% greater
than the cross-sectional area at the ends of the
conduit, the apical cross-section being of substan-
tially elliptical form and the walls of the bend
being faired from that crogs-section to the ends
of the bend. :

4. A hydraulic fluid conduit bend having a low
resistance coefiicient, said bend comprising sub-
stantially rectangular ends, an outer curved sur-
face substantially a segment of a circle, and an
inner surface substantially a segment of an
ellipse, said conduit having an apical cross-sec-
tional area of substantially 10% to 30% greater
than the cross-section at the ends, the average
width of the bend at its apex in a direction at
right angles to the main plane of the bend being
greater than the corresponding dimension at the
ends.

5. A fluid conduit bend having substantially
rectangular ends, an outer curved surface sub-
stantially a segment of a circle, and an inner sur-
face substantially a segment of an. ellipse, said
conduit having an apical cross-sectional area of
substantially 10% to 30% greater than the cross-
section at the ends, the width of the bend on the
inner side and in a direction at right angles to the
main plane of the bend being greater than the
corresponding dimension at the outer surface of
the bend and at the ends cf the bend. ‘

6. An integral hydraulic fluid conduit bend
having a low resistance coefficient, said bend com-
prising ends conformed for attachment to pipes
or the like having an inside surface which in its
medial section taken in the plane of the bend pre-
sents an outer circular arc extending throughout
the angle of the bend and substantially tangent
to lines extending in the directions of pipes at-
tached to the bend, the inside of the bend in said
cross-sectional plane conforming to & portion of
an ellipse, the passageway through said bend hav-
ing an apical cross-sectional area substantially
10% to 309% greater than the cross-seciicnal area
at the ends thereof.

7. In integral hydraulic fluid conduit bend
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having a low resistance coefficient, said bend com-
prising ends conformed for attachment to pipes
or the like, having an inside surface which in the
medial section taken in the plane of the bend
presents an outer circular arc extending through-
out the angle of the bend and substantially tan-
gent to corresponding lineal elements of pipes at-
tached thereto, the inside of the bend in said
cross-sectional plane conforming to g portion of
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an ellipse, said bend having an apical cross-sec-
tional ares substantially 10% to 309 greater
than the cross-sectional area af the ends thereof, -
the apical cross-section being of substantially
elliptical form angd the walls of the bend being
faired from such elliptical cross-section to the
ends of the bend.
CARL H, NORDELL,




