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To all whom i may concern: ,

Be it known that I; Axprew O. CuNNING-
HAM, 8 citizen of the United States, and a
resident of St. Louis colinty, Missouri, have

invented a new.and useful Improvement in.

Mattresses for. Shore Protection, of which
the following is a:specification. - = .
This invention - relates particularly  to
means for protecting the bottoms:and banks
of rivers from the scour of the current; but
it is applicable to anyshores which need
protection from currents or wave action.

The invention consists of a mattress compris--
ing a top layer and a bottom layer or.cov-
-ering of webbing of wire mesh; or other suit-
.able materials and filled with stones alone,.
or with brush and stones, and covered ‘with-
a layer of concrete where it is exposed above. -

. thelow, water line of the river. It also con-
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‘sists in the character, form and arrangement

of ‘the materials of construction whereby

they may be readily assembled ‘and “placed

in the river. What the invention consists
in is more particularly set forth hereinafter
and claimed in the appended claims.

In the drawings, wherein the same refer-
. ence characters designate like parts in the

several views,

Figure 1 is a bird’s-eye view of a river.

bank, showing a mattress embodying the in-

vention in position, the upper layers being

partly removed to disclose the lower layers;
Fig. 2 is a vertical cross-section of the

same on the line 22 at right angles to the

bank; “ w

Fig. 8 is a similar cross-section of a por-:

tion of the mattress at the low water: line,
drawn to a larger scale; ..° ‘

Fig. 4is a view. similar to Fig. 1 of a

modified form of the inventions:

- Fig. b is-a vertical cross-section of the

construction shown in Fig. 4, on the line
5—5 in Fig. 4, at right angles to the bank;
Fig. 6 is an enlarged vertical cross-section

of a portion of the mattress shown in Figs.

4.and 5; and - ¥

Fig. 7 is a similar vertical cross-section
of the tipper edge of the construction shown
in Figs. 4 and 5, Figs. 6 and 7 being taken
on the line 5—5 1n Fig. 4. ‘ ‘

- Figs. 1 to 3 show. a mattress arréﬁged for -
 protecting the bottom and shore of a stream-

" or other body of water, the bed and banks

55

of which are subject to erosion.-= =
‘This mattress consists of a lower web 11

and an upper web 12 of woven wire, reticu-

~lated metal, or other material suitable for

open-work, and a filling 18 of bundles of

brush or loose rock, or of both brush :and

rock, between the two webs.. Kach web is
composed of a number of strips 14 of web-
bing of metal or other material laid side by
side, and made continuous in both directions
by splicing them end to end and by lacing
together the edges of contiguous strips.
The longitudinal strands of the strips of the

upper web are arrarged at right angles to:

the longitudinal strands of those of the

‘lower -web. - At short intervals throughout

the mattress the two webs are bound against
the brush:-and rock with binders or ties 15,
Whic}i)extend through the mattress from web
to web.

Below the low water line enough brﬁsh is

-placed between the webs to give the mattress

the desired: thickness, and enough rock. is
embedded among the brush to properly sink
the mattress, and to cause it to rest on the
bottom of the river. . Above the low water
line the mattress is filled with rock only, and
is thoroughly grouted with concrete, leaving

a substantial thickness of solid concrete 16
‘on top of the mattress.

The portion of the mattress below the low

‘water line is assembled on a barge or barges

‘which are anchored in the stream. over the

‘proposed. location of  the mattress. The:

strips of webbing 11 in the. bottom side of
the mattress are wound on spools arranged
side by side on the barges, and are unwound
and covered with.brush and.stones as the
work ‘progresses:. . The crosswise . arranged
top strips of ‘webbing 12 are applied one or

“two at.a time, and are tied to the strips 11 at
‘certain intervals. :The. mattress is assem-
‘bled, beginning with its upstream edge, on

the decks of the barges, and as the work

_progresses, the barges are dropped down

stream and the finished part of the mattress

is allowed to slide off the sides of the barge
or barges into place on the bottom.

All the edges of the mattress are thor-

_‘oughlyglaced together, and a cable 17 is run
‘around ‘the upper -and outer edges of the
mattress:and secured thereto.- ‘ ‘

.The mattress extends out on the bottom of

the river or other body of water as far as
“is necessary or..practicable, and its:outer

upper corner- is anchored to the shore some

- distanice up. the stream: by means of a long

cable 18..- The mattress is sufficiently flexible

to enable it to accommodate itself to irregu-

60

65

70

75

80

85

90

95

100

105

110



2

larities in the bed of the stream, and to.sink
into holes scoured .out by, .the.current. from

time to time and’ theteby stop further un--

dermining. = The shore poxtion,of: the.mat-

5 tress extends to the top of the bank, and is
-zanchored at its inner or,upper edge to.dead-
men 19 on the bank, or to any other suitable
anchorage, to retain the mattress’ invplace.
The mattress shown in Figs. 4 to 7 is simi-

10: lar-in its- general form. and- construction to
-“that shownin'Fig. 3, and is-especially-adapt--
~‘ed for steep banks. " The lower web 21 stops -

. about-ten--feet: above the:low water line, its
~top -edge being laced-to:the upper-aveh:92.
15 The-upper web is:carried-to thestop ‘of the
+--bank-;and bent-down into a-trench 28 which
w-igsfilled with - conerete;: thereby.:forming -an
-anchor-for: the mattress.
7"The. portion ‘of the mattress: below. the low
20 water line. is: filled with brush 24 and:stones
»25,-there- being enotigh stones to:sink the
- mattress-and -hold it down:-on the bed:ofithe
© iver or-other:body-of water. : The-:portion
~of-the mattress-for:about: tenfeet-above the
26-low-water: line -is filled - with:: ‘stones +26.
_Binder ties 27 connect the two webssat fre-

~ quent intervals-to.hold them. secutely to-.

+-gether, /- A layer of:stones:28-is spreadiion

- the-upper-weébbing for a:few feet ‘above:and

30:below>the :low- water: line; -and. alayer- of

~conerete’ 29 is spread:-over the :top:iof:the

-~ mattress from: the low:water line: tosthe:top

~0f “thé bank. ~ The upper-web 22 :is :thor-

- oughly embedded in the.concrete:29 and pro-
35-tected: - from - corresion.

- The upper and -outer -edges: of the mat-
-~tress shown in Figs. 4 to 7 areibound to-
~-gether and-attached to a-cable:80, and:the
~outer upstream-cornerofithe mattress:is-an-

40-chored- to-the shore upstream by a-cable 81,

““The-cables and-webbing anchor the~portion -
~of-the mattress below:the low. water:line to -

~-the portion-above the low: water-line and: to
~the: banlk ;: andsthe ties-and webbing:effec-
45-tually retain’ the brush and-stones:in place.
" “The--invention- is not -restricted -to ‘the

~ precise *:form  or ~method: of.construction

“shown:in‘the-drawings and: described-above.

. “What I -claim as
50 -lowing: _ ,
+-1. A mattress-for:shore protection consist-
~ing-of aflexible‘stream portion -composed: of
~ arlower and-an upper web:of open-work and
a filling’comprising-brush-between:said: webs,
55~ said webs-being held together at intervals by
© ibies, ‘thet'shore -edges 0f :said~webs ‘extend-
“-ingabove’the-low- water:line and being.-se-
. cured fo the:bank, and: a:filling-of - stones
.~ between:said-webs'above:the-low water line,
60 said webs aiid filling-being embedded:in-con-
~-erete-to form: a-rigid-bark portionof said

~my invention:is the:fol-

mabtress. AR
<2 A mgttress ! for ‘shore “protection-icon-
sisting-+of - a-flexible  stream- -portion eom-
65 poséd-of a-lower and-an upper:web: of-open-

1,275,860

—work.and a filling comprising brush between
. said..webs, .said webs.being held together at
intervals by ties, the" shore edges of said
- webs.extending above the low water line and
being secured to the bank, the upper web be-
ing.embedded in concrete above .the low
water line, to form a reinforced concrete
- pavement-forithe bank and to protect the
bank portion of said mattress.

3. A mattress -for -shore ‘protection con-
sisting.ofa lower-and an:upper webiof:open-
work-and-a filling comprising:brush-between

~said wwebs, said  Webs: being -held together
»iathintervals by ‘ties  the:shoreiedges ofsuid
> webs extending above the: low wateriline wnd
being secured:-tothebank, the web:ubovethe
«low"watep line being:covered over with con-
~~crete tosprotect it:from-rust and the part be-
‘»low-water -being flexible: whereby :the. mat-
-=tress:can accommodate-itself to-changes in
+the:bed. .
* 4.5 A mattress:for shors protection consist-
~ingof a.lower and -an-upper:web ‘of open-
+-work-and a filling ‘comprising " stones: and
brughbetween -said -webs; said webs “being
- held-fogether:at-intervals by: ties, the shore
-edges-of-oneof said -webs-extending: above
vthe low-water line-ahdvbeingrembedded: in
»conerete -to-protect! ib-and to: form: a-solid
~~protective: covering for therbank, sand the
‘~portion »below water  forming a+ yieldable
~protectionfor the-bed.

- 5.t A mattress:for shore protection com-
prising strips’of-webbing’of metal: extendin
““fromthe upper-edge to:the lower ‘edge of
“the mattress-and-secured to-the bank-along

their upper ends and a filling: between- said
~» webs comprising brush-and stones below low
~water.:and ‘stones :above:: low - water, :said
<'strips-of webbing:being:embedded:in:con-
erete ‘aboverthe-low water line:to form a
rigid ‘slab- pavement, and’ loogely- connected
~belowthe:low-water-linesto. form: a flexible

mattress. ]

6, A miattress<for sshore - proteetion:com-
" prising-rstrips-of webbing:extending ‘from

the upper edge toithe:lower sedge ‘of:.the
miattress and embedded in arconcrete: anchor
wall along their upper ends;said webs being
‘eovered:=With eoncrete Jabove the-low: ‘water
“line - to protect’ them ‘and:+to :form . a- rigid
bank pavement:and the lower: portions- of
+said:strips being' flexible  to permit them to
seonform to ‘ehanges-in the hottom.

7. A mattress for shore protection icon-
~sisting of. a:lower and:anupperweb of metal
ropen-work, and: a-filling> comprising 'stones
~and brush hetween. said webs, sdid websi be-

ing held together .at sintervals:-by ties, one
»of-said-webs-extending above ¢hs low water
+line.and being embedded:in conereteito form
+a-shore pavement; the upper edge: of 'said
web being .turned down:dnto: a: trerich and

- embedded in: conerete to: form an anchor.
- 8. Ther method of- protecting'banks:and
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shores which comprises placing sheets of
webbing along the bank, extending down
the bank and onto a barge, placing stones
on said webbing from the shore edge thereof
to the edge of the stream, placing stones and
brush on the remaining portion of said web-
bing, covering the whole with a top layer of
metal webbing, tying said webbing and top
layer together to form a strong flexible mat-
tress, anchoring-the shore edge of said mat-
tress to the bank, and dropping the barge
downstream, thereby allowing said mattress
to drop from the barge into the stream in
position to protect the bank and bed from
SCOur.

9. The method of protecting banks and
shores which comprises placing sheets of
webbing along the bank, extending down the

bank and onto a barge, placing stones on
said webbing from the shore edge thereof to
the edge of the stream, placing stones and
brush on the remaining portion of said web-
bing, covering the whole with a top layer
of metal webbing, tying said webbing and
top layer together to form a strong flexible
mattress, covering the portion of the mat-
tress above the low water line with concrete,
anchoring the shore edge of said mattress to
the bank, and dropping the barge down-
stream, thereby allowing said mattress to

drop from the barge into position to protect

the bank and bed from scour.
Signed at St. Louis, Missouri, this fif-
teenth of January, 1916.

ANDREW O. CUNNINGHAM.

Ccpies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents
‘Washington, D. C.”
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