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[57] ABSTRACT

A generally planar fabric for forming into cylindrical
reinforcing cages for concrete pipe includes a set of
wire strands for forming the longitudinal wires of the
cage, a first set of transverse strands for forming the
cage circumferentials welded onto one side of the lon-
gitudinal defining strands, and a second set of trans-
verse wire strands for forming cage circumferentials
welded on the other side of the longitudinal defining
strands. Each of the second set strands is preferably
but not necessarily, in line with a corresponding first
set strand on the opposite side of the longitudinal de-
fining strands. This fabric is formed into a cylindrical
cage, and in one embodiment, the inside circumferen-
tial strands are narrower in diameter than their corre-
sponding outside circumferential strands.

12 Claims, 11 Drawing Figures
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METHOD AND FABRIC FOR FORMING PIPE
REINFORCEMENT

BACKGROUND OF THE INVENTION

The present invention relates to fabric for forming
pipe reinforcing cages. These cages could be used to
reinforce pipe made of any material, for example syn-
thetic plastic; but concrete is the material which is most
commonly reinforced. Reinforcing cages have a num-
ber of circumferential wires joined to a number of lon-
gitudinal wires. Some refer to the circumferentials as
“warp” wires and the longitudinals as “weft” wires.

It has been found that in order to reinforce concrete
pipe most effectively, the combined cross-sectional
area of the circumferential wires must be a particular
total sum per lineal foot of pipe. For pipes of larger di-
ameter, the combined area per lineal foot must be
greater.

The need for circumferential wire strands of larger
diameter in larger pipes increases the cost of the cage.
For one thing, the price of fabric increases as the diam-
eter of wire increases, In addition, it is significant that
a pipe designer cannot rely on getting uniform high ten-
sile strength wire with larger diameter strands, because
it is more difficult to control high tensile strength when
drawing larger diameter strands of wire using present
drawing techniques.

The use of larger diameter strands of wire also cre-
ates difficulty when concrete is cast around the cage.
In'packer head operations, for example, concrete pipes
are cast from the inside, concrete being forced to the
outside by a packer head device or the like. Concrete
must be forced in around the circumferential wires.
The employment of larger diameter strands makes this
job more difficult. Referring to the cross-sectional area
to the outside of a circumferential wire into which con-
crete must flow as the “packing cone,” it is apparent
that a larger wire has a larger packing cone or area into
which concrete must be forced (see FIG. 5).

Of course, there are other such drawbacks to the em-
ployment of larger diameter wire; but because the
greater cross-sectional area is required, the industry
has lived with these drawbacks for many years.

SUMMARY OF THE INVENTION

In the present invention, fabric is employed for form-
ing cages which have the required combined circumfer-
ential cross-sectional area per lineal foot, but for which
the above difficulties are minimized. The fabric of the
present invention replaces a single circumferential de-
fining wire with two circumferential defining wires of
smaller diameter. The fabric is generally planar, having
a set of longitudinal defining strands, a set of first cir-
cumferential defining strands joined thereto and a sec-
ond set of circumferential defining strands rigidly
joined to the longitudinal defining strands on the side
opposite the first set of circumferential defining
strands. While it may not be essential that every cir-
cumferential be welded to every longitudinal, it is nec-
essary that at least some longitudinals be joined to at
least some circumferentials in each set of circumferen-
tials. Also, all circumferentials must be joined to some
longitudinals.

Preferably, corresponding circumferential defining
strands are positioned directly opposite one another on
opposite sides of the longitudinal defining strands.

15

20

25

30

35

40

45

55

60

65

2

However, some slight offset may be necessary to facili-

tate welding. By using two circumferential defining
strands in place of one, one can use strands having at
least half the area of the single strand. Actually, be-
cause of the increased area of contact between con-
crete and wire, and because of the increased rigidity of
the cage, one can employ circumferential wires having
less than one-half the area of a corresponding single
strand. The cost of providing two circumferential
strands in the place of one can actually be less. The use
of a wire of smaller diameter also allows the cage de-
signer to count on a higher tensile strength per wire. He
can also count on better packing of concrete in behind
the wire, since the packing cone for the smaller wires
would be smaller (FIG. 6).

This generally planar fabric is formed into cylindrical
cages, generally either circular or elliptical in cross sec-
tion. While difficulty would be anticipated in forming
such fabric due to the increased rigidity of fabric hav-
ing opposed top and bottom layers of circumferential
defining strands, it has been surprisingly found that
such fabric can in fact be formed into a cylindrical cage
using conventional forming equipment. One technique
which facilitates such formation is to form the cages on
the center line radius of the longitudinal, i.e., on a line
passing through the center of the longitudinal defining
strands. Where the opposing circumferentials are of
two different diameters, it is preferable to strive for
rolling the cage on the neutral axis between the two
cages, i.e., on an imaginary line on a radius directly in-
termediate the radii of the centers of the circumferen-
tials.

Preferably, the inside circumferential defining strand
is smaller in diameter than the outside circumferential
defining strand. This creates an even smaller packing
cone, as indicated in FIG. 7. The employment of two
wires of different diameters to achieve the equivalent
reinforcing area of a single diameter strand also enables
a manufacturer to maintain a lesser variety of strand
diameters in stock. One can achieve a great number of
effective cross-sectional areas through the use of vari-
ous combinations of strands of wire having differing di-
ameters.

In another aspect of the invention, each of two op-
posing circumferential defining strands are joined to-
gether by short tie bars positioned between adjacent
longitudinal defining strands. These ties act as addi-
tional anchors, or shear steel, in the completed pipe. In
some applications, these will eliminate or at least par-
tially eliminate the need for stirrups. Also, they make
it possible to construct a fabric so that only one of the
two circumferential defining strands is joined to the
longitudinals, the other circumferential defining
strands being spaced above the longitudinals and being
joined to the first circumferential defining strand by the
tie bars.

These and other aspects, features and advantages of
the invention will be more fully appreciated and under-
stood by reference to the written specification and ap-
pended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the fabric of the pres-
ent invention as it is started through a set of forming
rollers;
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FIG. 2 is a lateral cross-sectional view of a generally
circular cage formed in accordance with the present
invention;

FIG. 3 is a longitudinal cross-sectional view of a con-
crete pipe formed in accordance with the present in-
vention;

FIG. 4 is a longitudinal cross-sectional view of an al-
ternative embodiment concrete pipe formed in accor-
dance with the present invention;

FIG. 5 is a schematic view illustrating the packing
cone encountered through the employment of a single
large diameter wire strand;

FIG. 6 is a schematic view of the packing cone result-
ing from the employment of two smaller diameter
strands;

FIG. 7 is a schematic view of the packing cone result-
ing from the employment of two smaller diameter
strands, the inside circumferential strand being of les-
ser diameter than the outside circumferential defining
strand;

FIG. 8 is a perspective view of an alternative embodi-
ment fabric in which the inside and outside circumfer-
entials are joined by tie bars as well as the longitudinals;

FIG. 9 is a cross-sectional view of yet another alter-
native embodiment fabric in which the inside and out-
side circumferentials are joined together by tie bars and
only the inside circumferential in each pair of circum-
ferentials is joined to the longitudinals;

FIG. 10 is yet another alternative embodiment fabric
in which the inside and outside circumferentials are

staggered, rather than being disposed directly opposite
one another; and

F1G. 11 is a cross-sectional, side view of another fab-
ric embodiment wherein the individual strands of pairs
of inside and outside circumferentials are each slightly
staggered from the respective strands of the opposing
pair,

PREFERRED EMBODIMENT

In the preferred embodiment, the generally planar
fabric 1 (FIG. 1) for forming into generally cylindrical
cages 10 (FIG. 2) includes a plurality of longitudinal
defining wires 20, a plurality of inside circumferential
defining wire strands 30 welded to longitudinals 20 on
one side thereof, and a plurality of outside circumfer-
ential defining strands 40 welded to longitudinals 20 on
the opposite side thereof (FIGS. 1 and 2). Planar fabric
1 is formed into a generally cylindrical cage 10 by pass-
ing through a set of forming rollers 15. Once formed,
cage 10 is cast in concrete 50 to form a pipe (FIGS. 3
and 4).

The longitudinal defining strands 20, inside circum-
ferential defining strands 30 and outside circumferen-
tial defining strands 40 all comprise material for form-
ing pipe reinforcing cage 10. Typically, this material is
a strand of steel wire. Although longitudinal elongation
of outside circumferential strand 40 during rolling does
not appear essential, it is preferable that strand 40 be
sufficiently ductile to allow some longitudinal elonga-
tion when cage 10 is formed. Yet, strand 40 must have
a sufficiently high tensile strength to meet accepted in-
dustry standards.

Inside circumferential defining strands 30 and out-
side circumferential defining strands 40 are rigidly
joined to longitudinal defining strands 20. When the
strands are of wire, this rigid joining is achieved by
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welding. Preferably, each inside circumferential defin-
ing strand 30 is positioned directly opposite its corre-
sponding outside circumferential defining strand 46, By
thus placing the strands in direct opposition, the rigid-
ity of cage 19 is increased. However, such is not abso-
lutely essential, and the fabric could be constructed as
illustrated by alternative fabric 3 shown in FIG. 10 or
by fabric 4 shown in FIG. 11. In FIG. 18, the circumfer-
ential defining strands 30 are staggered from the out-
side circumferentials 40. The spacing between a given
pair of strands 30 and 40 is one-half that between adja-
cent pairs of strands in the fabric of FIG. 1. In FIG. 11,
circumferentials 3¢ are offset just slightly from circum-
ferentials 40, just enough to facilitate welding.

It is preferable from a strength standpoint that every
circumferential strand 30 and every circumferential
strand 40 be connected to every longitudinal strand 20.
However, this is not an absolutely essential require-
ment. It is essential only that all of the various strands
*“hang together” in the finished fabric. Thus, all cir-
cumferentials 30 must be joined to some longitudinals
20. All circumferentials 40 must be joined to some lon-
gitudinals 20. Finally, at least some longitudinals 20
must be joined to at least some circumferentials in each
of the two sets of circumferentials, i.e., circumferen-
tials 30 and circumferentials 40.

The use of two smaller strands 30 and 40 in place of
one larger strand results in a far superior packing cone,
as has been heretofore explained. This is illustrated by
comparing FIGS. 5 and 6. In FIG. 5, a single circumfer-
ential strand 60 is shown with the packing cone 51

being schematically represented. With concrete being
forced outwardly generally from the apex of packing

cone 51, it must pour in behind strand 60 through the
sides of the imaginary packing cone 51. As can be seen
by reference to FIG. 6, the use of two smaller diameter
strands 39 and 40 having the same combined cross-
sectional area as the larger strand 60 results in a pack-
ing cone 51 having a smaller angle, thereby making it
easier for concrete 50 to pour in behind the circumfer-
ential strands.

Preferably, the inside circumferential defining strand
30 is of smaller diameter than the outside circumferen-
tial defining strand 40 (FIGS. 4 and 7). In this embodi-
ment the packing cone 51 can be made to have even a
smaller angle. The strands 30 and 40 shown in FIG. 7
have the same combined cross-sectional area as do
those shown in FIG. 6 and as does the single strand 60
shown in FIG. 5. Yet, packing cone 51 in FIG. 7 is even
smaller in angle than packing cone 51 shown in FIG. 6.

To form fabric 1 into cage 10, fabric 1 is passed
through a set of forming rollers 15. Forming proceeds
most easily if rollers 15 were set as though they were
forming fabric having a single strand circumferential
falling on center line 16 (FIG. 2). Center line 16 is an
imaginary line passing through the centers of all of the
longitudinal defining strands 29. If inside circumferen-
tial 30 and outside circumferential 40 are of two differ-
ent sizes, it is preferable to strive to form the cage on
an imaginary line passing halfway between the centers
of the two circumferentials. This is referred to herein
as forming the cage on the neutral axis of the inner and
outer circumferentials. Once cage 10 is formed into
such a cylinder, either elliptical or circular, it is placed
in a packer head casting machine and concrete 50 is
cast therearound (FIGS. 3 and 4).
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FIG. 8 shows an alternative embodiment fabric 5 in
which several short lengths of steel or tie bars 70 are
welded to each circumferential strand 30 and circum-
ferential strand 40 in a given pair of circumferential
strands 30 and 4. There are three such tie bars located
between the two longitudinals 20 in the specific config-
uration shown in FIG. 8. Tie bars 70 aid the longitudi-
nals 20 in joining circumferentials 30 to circumferen-
tials 40. Also, they act as anchors or shear steel when
the fabric is formed into a cage and embedded in con-
crete. In some pipe configurations, such tie bars 70 at
least partially eliminate the need for additional stirrup
fabric. While tie bars 70 are shown as short one inch
bars of generally square cross section, they could be
longer or shorter than one inch and they could have a
different cross-sectional configuration without depart-
ing from the spirit and broader aspects of the invention.

Tie bars 70 also make possible the alternative config-
uration fabric 6 shown in FIG. 9. In the fabric 6, each
inside circumferential 30 is joined to its outside circum-
ferential 40 by means of a plurality of tie bars 70. The
longitudinal strands 20 are then welded to the inside
circumferentials 30. In this construction, the outside
circumferentials 40 make no direct contact with longi-
tudinals 20.

As noted in connection with the joining of longitudi-
nals to.inner and outer circumferentials, it is not abso-
lutely essential that all tie bars 70 be joined to all cir-
cumferentials 30 and 40 in each set of circumferentials.
It is necessary only that there be enough cross joining
that the fabric “hang together.” Thus, it is necessary
that, in the case of the baric 5§ shown in FIG. 8, all of
the circumferentials 30 be joined to at least some longi-
tudinals 20 or tie bars 70. Also, all of the circumferen-
tials 40 must be joined to at least some of the longitudi-
nals 20 or tie bars 79. Finally, it is necessary that all of
the longitudinals 20 and tie bars 70 be joined to at least
some circumferentials 30 or circumferentials 40 and at
least some longitudinals 20 or tie bars 70, or both, must
be joined to at least some circumferentials 30 and 40
in each set. In the case of the fabric 6 shown in FIG. 9,
at least some of the tie bars 70 must be joined to at least
some of the circumferentials 30 and 4@ in each set
thereof.

EXAMPLES

The following examples illustrate the advantages of
making pipe reinforcing cages in accordance with the
present invention through employing fabric of the pres-
ent invention. In each example, the fabric is to be used
in constructing cages for class V pipe having a diameter
of 54 inches. The fabric examples employed are for
forming the inside cage of such a pipe.

Example 1: In order to form such a cage using con-
ventional fabric having single strand circumferentials
spaced 2 inches apart, ASTM standards require that
each circumferential wire strand have a diameter of
0.369 inches.

Example 2: If one were to employ fabric made in ac-
cordance with the present invention, having two cir-
cumferential strands in place of one, each set of strands
being spaced 2 inches from each other set, the same
ASTM standards would require circumferential strands
having a diameter of only 0.261 inches.

Example 3: If the fabric of the present invention uti-
lizing an inner circumferential of lesser diameter than
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the outer circumferential were employed to make the
cage, each set of inner and outer circumferentials being
spaced 2 inches from the other, the same ASTM stan-
dard would require that the inner circumferential have
a diameter of only 0.211 inches and the outer circum-
ferential have a diameter of only 0.302 inches.

Example 4: ASTM standards also include a perform-
ance standard, which allows one to vary from the wire
diameter requirements referred to above, so long as the
concrete pipe performs in the same manner as pipe
made in accordance with the fixed diameter standards.
Thus it is estimated, in view of the increased rigidity of
the cage resulting from the use of fabric of the present
invention, and in view of the increased surface area of
strands per given cross-sectional area, that the inner
cage of class V 54 inch diameter pipe could be made
by employing inner and outer circumferential strands,
each pair being spaced on 2 inch centers, having diam-
eters of only 0.206 inches, rather than the 0.261 inch
diameters called for in Example 3. The ability to use a
pair of strands having even a smaller combined area
than would be required for single circumferential
strand fabric actually enables one to save on material
costs. Fabric having two circumferential strands at
0.206 inch diameters for an 8 foot long, class V 54 inch
diameter pipe would cost 40 to 45% less than single cir-
cumferential strand fabric having the required circum-
ferential strand diameter of 0.369 inches.

CONCLUSION

Accordingly, fabric made in accordance with the
present invention may actually result in less expensive
cages which will pack better in the packer head ma-
chine and which can be designed to higher tensile
strength requirements. Such generally planar fabric can
be formed into generally cylindrical cages, particularly
if the cages are formed on an imaginary center line
passing through the centers of the longitudinal defining
strands or on the neutral axis of the inner and outer cir-
cumferentials. In the tie bar aspect of the invention,
these advantages are multiplied in that the need for stir-
rups is in some applications at least partially elimi-
nated.

Of course, it is understood that the above are merely
preferred embodiments of the invention and that vari-
ous alterations and deviations may be made without de-
parting from the spirit and broader aspects of the in-
vention.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows.

1. Fabric for forming reinforcing cages for pipe, said
cages having longitudinal and circumferential strands,
said fabric comprising: a plurality of longitudinal defin-
ing strands, of material suitable for and having suffi-
cient thickness for reinforcing pipe, lying generally in
a common plane; a plurality of first circumferential de-
fining strands, of a material suitable for and having suf-
ficient thickness for reinforcing pipe, joined to at least
some of said longitudinal defining strands on a first side
thereof and lying generally in a common plane; a plu-
rality of second circumferential defining strands, of a
material suitable for and having sufficient thickness for
reinforcing pipe, joined to at least some of said longitu-
dinal defining strands on the side opposite said first side
and lying generally in a common plane; all of said longi-
tudinal defining strands being joined to at least some
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circumferential defining strands in either said first or
second plurality thereof and at least some of said longi-
tudinal defining strands being joined to at least some of
said circumferential defining strands in each said plu-
rality of first and second circumferential defining
strands; each of said second circumferential defining
strands is positioned generally opposite a first circum-
ferential defining strand; each of said first circumferen-
tial defining strands is smaller in diameter than its cor-
responding second circumferential defining strand.

2. The fabric of claim 1 in which each said second
circumferential defining strand has sufficient ductility
to elongate longitudinally slightly during formation of
a cylindrical cage.

3. Fabric for forming reinforcing cages for pipe, said
cages having longitudinal and circumferential strands,
said fabric comprising: a plurality of longitudinal defin-
ing strands, of material suitable for and having suffi-
cient thickness for reinforcing pipe, lying generally in
a common plane; a plurality of first circumferential de-
fining strands, of a material suitable for and having suf-
ficient thickness for reinforcing pipe, joined to at least
some of said longitudinal defining strands on a first side
thereof and lying generally in a common plane; a plu-
rality of second circumferential defining strands, of a
material suitable for and having sufficient thickness for
reinforcing pipe, joined to at least some of said longitu-
dinal defining strands on the side opposite said first side
and lying generally in a common plane; all of said longi-
tudinal defining strands being joined to at least some
circumferential defining strands in either said first or
second plurality thereof and at least some of said longi-
tudinal defining strands being joined to at least some of
said circumferential defining strands in each said plu-
rality of first and second circumferential defining
strands; each of said second circumferential defining
strands is positioned generally opposite a first circum-
ferential defining strand; each of said second circum-
ferential defining strands is joined to a first circumfer-
ential defining strand by a plurality of short tie mem-
bers interposed between said first circumferential de-
fining strand and said second circumferential defining
strand said tie members being substantially shorter than
said longitudinal defining strands.

4. The fabric of claim 3 in which several of said tie
members are interposed between adjacent longitudi-
nals.

5. The fabric of claim 1 in which said longitudinal de-
fining strands are joined to all said circumferential de-
fining strands in each of said sets of said first and sec-
ond circumferential defining strands.

6. Fabric for forming reinforcing cages for pipe, said
cages having longitudinal and circumferential strands,
said fabric comprising: a plurality of longitudinal defin-
ing strands, of material suitable for and having suffi-
cient thickness for reinforcing pipe, lying generally in
a common plane; a plurality of first circumferential de-
fining strands, of a material suitable for and having suf-
ficient thickness for reinforcing pipe, joined to at least
some of said longitudinal defining strands on a first side
thereof and lying generally in a common plane; a plu-
rality of second circumferential defining strands, of a
material suitable for and having sufficient thickness for
reinforcing pipe, joined to at least some of said longitu-
dinal defining strands on the side opposite said first side
and lying generally in a common plane; all of said longi-
tudinal defining strands being joined to at least some
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circumferential defining strands in either said first or
second plurality thereof and at least some of said longi-
tudinal defining strands being joined to at least some of
said circumferential defining strands in each said plu-
rality of first and second circumferential defining
strands; said first set of circumferential defining strands
are staggered with respect to said second set of circum-
ferential defining strands, the spacing between each
said first circumferential defining strand and an adja-
cent second circumferential defining strand being ap-
proximately half of the spacing between circumferen-
tial defining strands in comparable single circumferen-
tial defining strand fabric and the cross sectional area
of each circumferential defining strand in each of said
first and second sets being less than the cross sectional
area of the circumferential defining strands in compa-
rable single circumferential defining strand fabric.

7. The fabric of claim 6 in which said longitudinal de-
fining strands are joined to all said circumferential de-
fining strands in each of said sets of said first and sec-
ond circumferential defining strands.

8. Fabric for forming reinforcing cages for pipe, said
cages having longitudinal and circumferential strands,
said fabric comprising: a plurality of longitudinal defin-
ing strands, of material suitable for and having suffi-
cient thickness for reinforcing pipe, lying generally in
a common plane; a plurality of first circumferential de-
fining strands, of a material suitable for and having suf-
ficient thickness for reinforcing pipe, joined to at least
some of said longitudinal defining strands on a first side
thereof and lying generally in a common plane; a plu-
rality of second circumferential defining strands, of a
material suitable for and having sufficient thickness for
reinforcing pipe, joined to at least some of said longitu-
dinal defining strands on the side opposite said first side
and lying generally in a common plane; all of said longi-
tudinal defining strands being joined to at least some
circumferential defining strands in either said first or
second plurality thereof and at least some of said longi-
tudinal defining strands being joined to at least some of
said circumferential defining strands in each said plu-
rality of first and second circumferential defining
strands; said first set of circumferential defining strands
are staggered with respect to said second set of circum-
ferential defining strands, each of said first circumfer-
ential defining strands being only slightly offset with re-
spect to an adjacent second circumferential defining
strand.

9. The fabric of claim 8 in which said longitudinal de-
fining strands are joined to all said circumferential de-
fining strands in each of said sets of said first and sec-
ond circumferential defining strands.

10. Fabric for forming reinforcing cages for pipe, said
cages having longitudinal and circumferential strands,
said fabric comprising: a plurality of longitudinal defin-
ing strands of material suitable for reinforcing pipe
lying generally in a common plane; a plurality of first
circumferential defining strands lying generally in a
common plane on one side of said longitudinal defining
strands; a plurality of second circumferential defining
strands lying generally in a common plane on the oppo-
site side of said longitudinal defining strands; a plurality
of short tie members, substantially shorter than said
longitudinal defining strands, lying between oppositely
disposed first and second circumferential defining
strands, said tie members lying generally in said com-
mon plane of said longitudinal defining strands; said
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first circumferential defining strands being joined to at
least some of either said longitudinal defining strands
or said tie members; said second circumferential defin-
ing strands being joined to at least some of either said
longitudinal defining strands or tie members; all of said
longitudinal defining strands and said tie members
being joined to at least some of said circumferential de-
fining strands in either said first or second plurality
thereof and at least some of said longitudinal defining
strands or said tie members being joined to at least
some of said circumferential defining strands in each
said plurality of first and second circumferential defin-
ing strands.

11. The fabric of claim 16 in which all of said tie
members and all of said longitudinal defining strands
are joined to all of said circumferential defining strands
in each said first and second plurality thereof.

12. Fabric for forming reinforcing cages for pipe, said
cages having longitudinal and circumferential strands,
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said fabric comprising: a plurality of longitudinal defin-
ing strands of material suitable for reinforcing pipe
lying generally in a common plane; a plurality of first
circumferential defining strands lying generally in a
common plane on one side of said longitudinal defining
strands; a plurality of second circumferential defining
strands lying generally in another common plane on
said one side of said longitudinal defining strands, said
second circumferential defining strands being farther
from said longitudinal defining strands than said first
circumferential defining strands; each of said first cir-
cumferential defining strands being joined to a corre-
sponding second circumferential defining strand by a
plurality of tie members positioned between said first
and second circumferential defining strands and being
joined to each; said first circumferential defining
strands being in turn joined to said plurality of longitu-

dinal defining strands.
K

* ok ok %



UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No. 3,831,890 - pated August 27, 1974

Inventor(s) Wilbur E. TOlliver

It is certified that error appears in the above-identified patent .
and that said Letters Patent are hereby corrected as shown below:

Column 5, line 33: ,
Please change 'baric" to ---fabric---.

‘Signéd and sealed this 3rd‘déy.of December 1974.

 (SEAL)

Attest: '

McCOY M. GIBSON JR. C. MARSHALL DANN

- Attesting Office: Commissioner of Patents

USCOMM-DC 60376-P69
% U.S. GOVERNMENT PRINTING OFFICE : 1969 O-~366-334,

FORM PO-~1050 (10-69)




