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Zo all whom it may concern:
. Be it known that I, Arcay M. NELsoN,
a citizen of the United States, residing at
Salt Lake City, in the county of Salt Lake
and State of Utah, have invented certain
new and useful Improvenients in Coverings
or Mattresses for Banks or the like, of
which the following is a specification.
"My invention relates to improvements in
flexible coverings or mattresses, for protect-
ing banks, shores, break-waters, and the

like; from the destructive action of water,

and to a method of constructing the same.

An important object of the invention is
to provide a mattress of the above men-
tioned character, which is highly flexible,
preferably in all directions, so that it will
yield locally and follow or descend with a
portion of the bank or the like,'when ‘a
wash-out occurs, thus serving to check it.

A further object of the invention is to
provide a flexible- mattress that will pro-
tect the bank or the like from wave action,
scour or erosion at all times.

A further object of the invention is to
provide a mattress of the above mentioned
character, which is heavy, strong, and
highly durable. .

A further object of the invention is to
provide a mattress of the above mentioned
character, which may be advantageously
constructed upon the bank or the like,
where it remains in use. _

A further object of the invention is to
provide an economical and expeditious
method of constructing the. mattress.

Other objects and advantages of the in-
vention will be apparent during the course
of the following description. ' :

In the accompanying drawings forming
a part of this specification and in which like
numerals are employed to designate like
parts throughout the same, Figure 1 is a
transverse vertical sectional view through
a bank, showing the lower section of wire
fabric, included in the mattress, in place
thereon, Fig. 2 is a plan view of a plurality
of sections of the mattress béing laid, Fig.
3 is a side elevation of a strip-support, and
gage used in constructing the mattress,
Fig. 4 is an end elevation of the same, Fig.
5 is a fragmentary side elevation of the
wire fabric, which is preferably employed
in the manufacture of the mattress, Figs.
6 to 10 inclusive are longitudinal sectional
views through sections of the mattress be-

ing formed, the same being partly diagram-
matic, for illustrating the steps of the
thethod of constrncting the mattress, Fig.
11 is a transverse vertical sectional view
through a completed mattress embodying
the invention, and applied to the bank of a
river or the like, Fig. 12 is a similar view
through the mattress, applied to a break-
water or bank, and, Fig. 13 is a plan view
of the mattress embodying the 1nvention,
arranged at the outlet end of a conduit, or
culvert and extending throughout its en-
tire length forming the floor bottom or
pavement in the structure. .

As shown in Figs. 1 and 11, the numeral

.20 designates the bank of a river or the like,

which is first suitably leveled or graded.
‘The numeral 22 designates a S$ection of
woven wire fabric, preferably wire fabric
which is known in the trade as “K” Elwood
woven wire, while other wire fabric may
be employed. This wire fabric embodies
relatively nonextensible strands of - wire
22, interwoven with diagonally arranged

‘strands 23. The wire fabric is preferably

arranged upon the bank so that the strands
22’ extend transversely thereof. By this
means the fabric has a greater longitudinal
elasticity than a transverse elasticity, with
respect to the bank. ‘This is an important
feature of ‘the invention, as it is advanta-
geous to construct the mattress so that it
has a higher degree of elasticity longitudi-
nally of the bank than transversely there-
.of, as the wash-outs upon the bank or the
like generally extend longitudinally there-
of, or in the direction of travel of the water.
The wire fabric is of course highly flexible
and possesses a substantial degree of elas-
ticity transversely of the bank. This wire
fabric is preferably galvanized or otherwise
treated to prevent it corroding in the salt
water. In laying the mattress upon the
bank 20 or the like, the bank is provided
with a longitudinal opening, ditch or groove
94, preferably above the high water mark.
The upper end of the wire fabric is ar-
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ranged within the opening 24 and projects -

~upwardly beyond the same, and is held

therein by loosely laid heavy bodies 25,
which may be mineral aggregates, such as
broken stone, gravel, quarry, spalls, broken
bricks, macadam, broken slag or the like.
These solid bodies are free from cementi-
tious material, such as concrete, lime or the
like. The upper end of the seetion of wire
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" of the lower section of wire fabric.
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fabric being anchored to the upper portion
of the bank 20, the roll of wire fabric is
rolled downwardly toward the bottom 26
of the bank. :

In Fig. 2, the mattress is shown as being
constructed in transverse sections 27, 28, 29,
and 30, the upper endsof which are arranged
in stepped relation, during construction, as
shown. The section 27 may be considered as
completed and having one side closed by any
suitable means, such as a tie wire uniting the
upper and lower covering 31 or the like.
Arranged at the opposite side of each sue-
ceeding section, in advance of the roll of
wire fabric 81’ thereof, is a strip-support 32,
which is temporarily used for closing the

-open side of and gaging the depth or thick-

ness of the section. This strip-support is

provided with feet 32, which holds it upon

its edge in a vertical position.

In forming each transverse section of the
mattress, the wire fabric is preferably un-
rolled from the top of the bank or the like
until the bottom 26 of the bank is reached,
as is obvious from the foregoing description.
When this is done a suitable number of up-
standing or transverse tie wires 84 are se-
cured to the bottom section of the wire fab-
ric. Each tie wire preferably consists of a
section of wire bent upon itself between its
ends and twisted or looped about a portion
Each
tie wire embodies a pair of arms or members
34’, as shown. These tie wires are prefer-
ably evenly distributed throughout the area

- of the lower section of wire fabric and the

mattress including it. The number of tie
wires 34 to be used, will depend upon the
size of the mattress, the character of the
filler, and the like.

Horizontal longitudinal holding rods or
bars 85 are next placed upon the upper side
of the portion of the section of the mattress
being constructed, corresponding ends of
these rods contacting with the completed
portion of the mattress and the opposite
ends contacting with the strip-support 32,
to be supported thereby. The tie wires 34
are preferably arranged in rows, and the
holding rods 85 are arranged between the
arms 34" of the tie wires in each row or set.
The upper ends of the arms 34’ of the tie
wires are then bent over or about the hold-
ing bars 85, at substantially a right angle
thereto, as clearly illustrated in Fig. 7. By
this means the tie wires are held in place,
and retained substantially vertical, while
the filler is fed upon the lower section of
fabric, as clearly illustrated in Fig. 8. This
filler is designated by the numeral 85’ and
is formed of permanently loosely laid.heavy
bodies, having a specific gravity far exceed-
ing that of water and insoluble therein, such
as mineral aggregates, gravel, broken stone,
quarry, broken bricks, macadam, and bro-
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ken furnace slag. This filler is free from
any cement, such as concrete, mortar, or the
like, whereby its bodies or aggregates remain
permanently loosely laid, which is essential
to impart to the mattress a permanent flexi-
bility. After the filler is properly placed in
position, as above indicated, the rods 35 ave
elevated, while being retained substantially
horizontal, as illustrated in Fig. 9. This up-
ward movement of these rods serves to sub-

“stantially straighten out the upper ends of

the arms 34" of the tie wires, as shown in
IFig. 9. The rods 35 are then removed from
proximity to the tie wires.

The roll of wire fabric 31", is moved or
rolled upwardly over or upon the filler 357,
until the top of the mattress is reached. The
upper section of wire fabric is now cut from
the roll 31" and tied or otherwise united to
the upper end of the lower section. When
the upper section of wire fabric is being
passed over the filler, the upstanding ends of
the arms 34’ of the tie wires enter the open-
ings in the wire fabric, and these ends are
subsequently twisted about or tied to each
other and the strands of the wirve fabric. It
is thus apparent that the tie wires serve to
bind the upper and lower sections of the
wire fabric together at spaced intervals, and
prevent undue slipping of the filler therein.

The completed mattress, formed by the
practice of the above stated method, is
shown in Fig. 11. This mattress is perma-
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nently highly flexible, preferably in all di- |

rections, and when a wash-out occirs in the 2%

bank or the like, the mattress will yield
locally and descend to remain in permanent
contact with the wall of the wash-out, thus
checking it.

In Fig. 12, I have shown a mattress, desig-
nated as a whole by the numeral 36.. This
mattress is substantially identical with the
mattress shown in Fig. 11, except that it ex-
tends upon the opposite sides of a break-
water or bank 37, and has its ends anchored,
as-shown at 38. In constructing this break-
water, the mattress is preferably made in
longitudinal halves, which are constructed
upon barges. The outer ends of the mat-
tress sections are anchored in place while
their inner ends are disconnected, providing
an opening through which sea sand or other
material constituting the body of the break-
water 37 may be fed by means of a dredge
or other machine. When a sufficient amount
of this sea sand is fed into the space between
the mattress sections, the upper ends of these
sections are tied or otherwise united. Each:
mattress section is preferably constructed
upon the barge, substantially in accordance
with the method hereinabove stated.

In Iig. 13 T have shown a mattress 89,
which is substantially identical with the
other maitresses. This mattress is arranged
at the outlet end of a conduit 40, to veceive
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the water thereon. The mattress 39 is pref-
erably secured to the sides 42 of the conduit

. by anchor wires 41 or the like. .

- It is to be understood that the forins of
my invention herewith shown and described
are to be taken as preferred examples of the

same, and that various changes may be re-

~ sorted to in the shape, size, and arrangement
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of elements forming the mattresses, and in
the steps of the method employed in con-
structing such mattresses. ' 2
Having thus described the invention, I
claim i~ ' oo ’ '
. 1. The herein deseribed method of con-
structing a covering. or mattress for a bank
or the like, which consists in laying a lower
section of wire fabric upon a support, secur-

ing upstanding tie wires to the lower section

of wire fabric, arranging substantially hori-
zontal holding rods above the, section of
wire fabric and adjacent the upper ends of
the upstanding tie wires, bending the upper
ends of the tie wires about the holding rods
so that they are straightened out when the

holding . rods are elevated with relation - .
~upper ends of the upper and lower sections 60

thereto, placing a filler upon the lower sec-
tion of wire fabric whereby the tie wires
are.embedded therein, elevating the holding
rods whereby the upper ends of the tie wires

are straightened out, placing an upper sec- -

tion of wire fabric upon the filler, whereby
the ends of the tie wires project through
openings in the upper section of wire fabric,
and securing the upper ends of the tie wires

to portions of
fabric. L ‘ 4
2. The herein described method of con-
structing a covering or mattress for a bank
or the like, which consists in partly unroll-
ing a roll of wire fabric upon a support by 4o
moving the roll longitudinally of the sup-
port in one direction, securing upstanding

the upper section of wire 35

“tie wires to the lower section of wire fabric_

thus laid upon the support, supporting sub-

stantially horizontal holding rods above the 45

lower section of wire fabric in proximity to
the upper ends of the tie wires, bending the-
upper ends of the tie wires about the hold-
ing rods so that they are straightened out
when the holding’ rods are elevated with 50
relation thereto, -placing a filler upon the
lower section of wire fabric, rolling the roll

of wire fabric in an opposite direction upon
the filler- and longitudinally of.the support .
whereby the ends of the tie wires project 56
through openings in the upper section of
wire fabri¢ thus laid, securing the upper
ends of the tie wire to portions of the upper
sections of wire fabrie, and securing the

of wire fabric together. ,
In testimony whereof I affix my signature
in presence of two witnesses.

ARCHY M. NELSON.

‘Witnesses:
K. D. Haroy,
Bm_mo LANGE.



