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1 
This invention relates to the protection from 

current erosion of the subaqueous banks of al 
luvia1 streams with strong currents and deep wa 
ters, by means of articulated slab revetment mats 
placed over the critical area of the submerged 
banks. The revetment of the banks of such 
streams involves large scale engineering problems 
of great difficulty and complexity. The success 
of such operations depend not only upon the 
quality and e?lcient performance of the revet 
ment mats after they have been placed in posi 
tion on the submerged banks to be protected, but 
is also dependent upon extensive coordination in 
design of both the placement plant and the 
revetment, as well as upon the methods employed 
in the production and assembly of the parts of the ' 
latter. In these respects the undertaking differs 
fundamentally from the revetment of exposed 
upper banks, or the banks of small streams, 
canals and the like where the revetment is placed 
“in the dry” or in very shallow water, where no 
particular problem in placement is involved. In 
such cases almost any kind of superficial cover 
ing of rip-rap, concrete, and the like is suitable. 
Experience indicates that for practical reasons 

an articulated slab revetment mat intended for 
successful application in the ?eld of the art to 
which this invention relates should possess the 
following characteristics: 
The mat should be susceptible to practical 

placement in deep waters and strong currents by 
means, methods and plant known to the art. 
The constituent parts of the mat, and there 

fore‘the structure as a whole, must be durable 
under water and be much heavier than the dis 
placed water, preferably with the specific gravity 
and compactness of stone, in order to resist dis 
placement by strong currents and turbulent 
?ow. 

It must be ?exible, tough and strong, in order 
to take the surge and lash of the current in the 
course of placement, and thereafter when in 
place, follow subsequent adjustments in the slope 
of repose of the lower or submergedhank with 
out disintegration. 

Its surface should be as smooth as possible 
and hug closely the bank which it covers in order 
to offer minimum obstruction to the ?ow of water 
above it and thereby avoid creating local turbu 
lence in the flow and consequent agitation 
through openings between its parts. 
The mat must be a continuous structure in or 

der to assure positive coverage after placement, 
and for the same reason the unit structural ele 

(CI. 61-37) 
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ments thereof should be as extensive in area as 
practicable. 
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The slab elements of the mat structure must 
be ?rmly but ?exibly united in order to follow 
closely the irregular surface oflthe submerged 
bank when placed, and thereafter to conform 
closely to ‘its changing slope -as the stream con- ‘ 
tinues to deepen beyond the toe of the revetment 
thus altering the slope of repose of the materials 
composing the re'veted bank. This ?exibility 
is also required to enable the structure to pass 
through two changes of direction in course of 
placement without damage to its parts, and in 
order to further yield without rupture by the 
pressure of the current in the course of place 
ment. - , 

The bodies of the parts composing‘the mat 
structure must be integrally formed with a skele 
tal structure of wire in order to avoid their local 
movement after placement which would make 
openings in the mat resulting in progressive dis 
integration or raveling of the mat by reason of 
the possible parting of one or more wires or 
cables in localized areas. 
The texture of the mat structure must be 

close enough to prevent excessive leaching or 
?ltering of underlying sands, or other loose ma 
terials composing the submerged slope, through 
interstices or openings in the mat structure to 
ultimately undermine the structure, and at the 
same time it must be su?iciently permeable to 
prevent “?otation” from the building up of un 
balanced hydrostatic pressures beneath the struc 
ture on a falling river or in the presence of 
"weeping” soil strata. 
The mat structure must be capable of com 

plete fabrication in the “dry” for reasons of ac 
cessibility and the need of thorough visual in 
spection of the structure before immersion. 
The structure by its design must lend itself 

to positive control during placement in deep wa 
ter and strong currents in order to assure proper 
positioning and coverage under water. 
The mat structure must be so formed in its 

constituent parts that it may be “launched” over 
the curved sheave studded side of a launching 
?oat and suspended therefrom on the launching 
cables during descent to position on the sub 
merged bank without damage to its parts through 
introduction of eccentric stresses in the zone of 
the sheaves or the accumulation or transmission 
of stresses thru the bodies of the slabs in descent. 
The unit mat structure must be capable of 

rapid placement under positive control in order 
to minimize its exposure to possible destruction ' 



2,509,757 
3 

by currents in'the course of the laying operation. 
To this end the structure must be composed of 
an assembly of well cured prefabricated parts, the 
manufacture and seasoning of which are inde~ 
pendent of the assembly and placement of the 
structure. 
The launching cables of the mat structure 

must lie within the bodies of the slabs of the 
mat structure tangent to or coinciding with the 
plane of the skeletal reinforcing grid by which 
the slabs are joined together and to the cables 
in order to avoid destructive eccentric stresses in 
the slabs. ' 
The launching cables must be exposed in or 

der to bear directly on the sheaves of the curved 
side of the launching ?oat. _ ' 

Continuous channels must be provided in the 
mat structure for accommodation of both launch 
ing cables and the sheaves of the launching ?oat, 
and for the additional purposes of cooperating 
with the sheaves in guiding the structure in its 
descent from the ?oat and in preventing lat 
eral displacement of the mat structure along the 
curved side of the launching ?oat by the drag of 
the current. 
The parts of the mat structure must be joined 

together by rigidly secured fastenings, in order 
to carry the weights and stresses and prevent 
subsequent shifting of the position of the parts 
with respect to one another and the structure 
as a whole. 
The design of the mat structure must include 

provisions for securely fastening its parts to 
gether by accommodating such fastenings with 
out detriment to the e?iciency of the structure 
as a whole in its primary mission of protecting 
submerged banks from erosion. 
The design of the prefabricated parts of the 

mat structure must include provisions for the en 
gagement of grapples or suitable lifting and 
moving devices without detracting from the ef 
?ciency of the mat structure in which incorpo 
rated. 

Heretofore articulated slab revetment mats in 
this category of revetments necessarily have had 
open spaces between the sections and between 
“the several slabs of each section at their adja 
cent edges to provide the required necessary ar 
ticulation between the parts of the structure and 
allow for the ?exible character of the structure 
as a whole. These spaces were also required to 
give the necessary clearances for the fastenings 
between the sections and for the sheaves of the 
launching apparatus. The presence of these 
openings have encouraged destructive “leach 
ings" or removal of the underlying materials of 
the bank through said openings by strong and 
turbulent currents ?owing over the submerged 
structure, and also by surface wave agitation 
along the inside edge of the structure which is 
exposed at low water. 

Experience, so far, has developed no practical 
cure for this condition. It is the broad purpose 
of this invention to remedy this de?ciency by 
means of a novel revetment structure possessing 
all of the essential characteristics listed above as 
well as being proof against leaching. 
More speci?cally, one purpose of the present 

invention is to provide a revetment mat of ar 
ticulated unit slabs which are formed in such a 
manner that connections between contiguous 
unit slabs and the joinder of groups of such unit 
slabs prefabricated into unit sections of a mat 
structure are effected to avoid intervening inter 
stices in the structure through which water may 
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4 
circulate to undermine it, especially when the 
revetment is subject to the action of strong 'or 
turbulent currents or to low water wave wash 
along its inner edge. - 
Another purpose of the invention is to provide 

an articulated slab revetment mat havins closed 
or contact joints between the articulated ele- 
ments of the structure, without interfering with 
its ?exibility and adaptability to irregular sur 
faces, its ability to equalize water pressures 
through the structure, and its suitability for rap 
id and economical manufacture and placement in 
deep waters and strong currents. 
Another purpose of the invention is to provide 

an articulated slab revetment mat having launch 
ing cables disposed in covered channels, and 
fastenings disposed in closed walls through which 
water may seep to equalize pressures but with 
out ?owing freely to undermine the structure. 
Another purpose of this invention is to pro 

vide a novel prefabricated unit section of an ar 
ticulated slab revetment mat having the above 
characteristics, and which section is capable of 
being cast, formed or reproduced in quantity in 
tiers, accurately, cheaply and rapidly, one sec 
tion being molded above another, by means of 
novel mold-forms disclosed in my co-pending ap 
plication No. 7 27,042. 
A further purpose of this inventio i is to pro 

vide a prefabricated unit section of an articu 
lated slab revetment mat composed of any de 
sired number of unit slabs which are initially 
rigidly interconnected but which may subse 
quently move relative to each other by fractur 
ing zones of weakness formed between them to 
provide requisite ?exibility within the section and 
within a mat structure composed of an assem 
bly of such sections, without creating spaces be 
tween the several unit slabs of the section 
through which a circulation of water may cir 
culate with su?lcient force to undermine the 
revetment structure. 
To these and other ends my invention embodies 

further improvements and arrangement of parts 
as shown in the accompanying drawings and 
described in the accompanying speci?cation, the 
novel features thereof being set forth in the ap 
pended claims. 
In the drawings: 
Figure 1 is a small scale plan view of a single 

prefabricated unit of construction or section in 
which the minor details have been omitted. The 
unit section consists of a plurality of similar 
unit slabs, arranged in contact side by side and 
interconnected. 
Figure 2 is a small scale side view of a tier or 

stack of such prefabricated unit mat sections, one 
cast section being superimposed upon another. 

Figure 3 is an end view of the tier of sections 
shown in Fig. 2 supported on a template. 

vFigure 4 is a small scale view of a typical bank 
revetment operation employing my invention, 
three unit revetment mat structures being 
shown assembled in overlapping upstream suc 
cession and a fourth being shown under con 
struction and in course of placement. 

Figure 5 is a sectional view of the operation de 
scribed above showing in elevation the plant en 
gaged in placing a revetment mat structure. 
Figure 6 is an enlarged sectional diagram show 

ing the curved side of the launching ?oat with the 
sheaves thereon. 
Figure 7 is an enlarged sectional detail view 

along the plane ‘IL-‘P of Fig. 6, showing the 
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relative position of the sheaves and a launching 
cable in the undercut channel of the slabs. 

Figure 8 is a plan view somewhat diagrammatic, 
showing an enlargement of the parts 01’ two mats 
overlapping at their edges and illustrating the 
launching cables initially anchored to deadmen 
placed in the upper or exposed, part of a river 
bank. . 

Figure 9 is an end view of the two mats shown 
in Fig. 8 parallel to the bank line of a river fea 
turing the overlapping of the upstream structure 
over the preceding downstream structure. 

Figure 10 is a longitudinal'cross section taken 
on the line IOX-I Ii‘K of Fig. 8 featuring the integra 
tion of slabs into the structure as a whole. . 

Figure 11 is an enlarged plan view of a- typical 
unit mat section drawn to scale, featuring em 
ployment of the preferred type of wire reinforc 
ing-bonding grid. - 
Figure 12 is a fragmentary end view shown in 

plan of another similar unit mat section illustrat 
ing a modi?ed form of the wire reinforcing 
bonding grid. 

Figure 13 is a fragmentary plan view of an end 
of another unit vmat section illustrating another 
modi?ed form of the wire grid. 
Figure 14 is an enlarged isometric view of one 

end of a unit section shown in Figure 11 depict 
ing the characteristic form of unit slabs com 
posing the unit mat section and in particular the 
shape and position of the clip fastening well re 
cesses. 
Figure 15 is an isometric view of one corner of 

the end slab of the mat section of Figure 14 show 
ing details of side and end clip wells. 
Figure 16 is a fragmentary view of part of a 

longitudinal cross section of a tier of mat sections 
cast in superimposed relation showing the trans 
verse joints between the slabs of a section. 

Figure 17 shows a top plan view on an enlarged 
scale of the area I‘Ix outlined in dotted lines on 
Fig. 8 for the purpose of illustrating parts of six 
prefabricated unit mat sections along the jointure 
of two launches of a completed mat structure em 
bodying my present invention. 

Figure 18 is a longitudinal section through the 
revetment structure shown in Fig. 1'7 taken in the 
plane indicated by the section line lax-l8‘. 

Figure 19 is another longitudinal section 
through the mat structure of Fig. 1'7 taken on the 
line l9x—l9*. 

Figure 20 is a transverse section through the 
structure of Fig. 17 taken on the line IDLZOX. 
Figure 21 is a transverse sectional view taken 

on line 2 I=L—2 ix of Fig. 17. 
Figure 22 is an enlarged fragmentary cross sec 

tion taken on the line 22);!” of Fig. 17 featur~ 
ing the longitudinal vertical contact joint be 
tween ends of slabs of adjacent sections. 

Figures 23 and 24 are similar views featuring 
modi?cations in the design of the ends of the 
slabs of adjacent sections to provide a range of 
‘upward articular movement between the slabs 
when desired without sacri?ce of strength in the 
ends thereof. 
Figure 25 is an enlarged fragmentary cross sec 

tional view featuring in side elevation one of the 
cable clip fastenings also shown in Fig. 21. 

Figure 26 is a top plan view of the subject of 
Fig. 25. 
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Figure 27 is a cross section taken on the line } 

fix-21X of Fig. 26. _ - 
Figure 28 is an enlarged fragmentary longitudi 

nal cross sectional view, featuring the clip fas 
tenings for joining together the stirrup-like 75 

6 
looped ends of the longitudinal grid members of 
contiguous sections of the mat assembly at the 
meeting ends of successive sections and the meet 
ing sides of successive launches. - 
Figure 29 is an enlarged fragmentary cross sec 

tional view taken at an intermediate point 
illL-l I.‘ on section line ll’‘ of Fig. 17, featuring ' 
the ordinary transverse joint between the adia 
cent slabs of the unit mat sections. 
Figure 30 is a fragmentary transverse cross 

section taken on the line SP-Jl‘ of Fig. 29. 
Figure 31 is a detail elevation showing portions 

of the ends of slabs of two superposed unit mat 
sections showing the alined clip wells and a lift 
ing grapple stirrup engaged with the looped end 
of a transverse grid member of the upper section. 

Similar reference characters in the several fig 
ures indicate similar parts. ' 
The preferred dimensions of the unit mat sec 

tions referred to herein are: Length 25 feet, width 
4 feet and thickness 3 inches.- The preferred 
number of slabs per section runs from 20 to 25, 
depending upon the width selected. The pre 
ferred dimension of the unit slab of the section 
arc: length 4 feet, width 12 to 15 inches, thick 
ness 3 inches. 
The preferred material of which the bodies of 

the slabs .are composed is ordinary good quality 
concrete made of Portland cement, sand and 
gravel or crushed stone. However, it is to be 
understood that any other suitable initially plas 
tic material having substantially the same den 
sity, durability and spaci?c gravity of good con 
crete may be so employed. 
The width (parallel to-the river bank) of any 

unit revetment mat structure embodying my in 
vention is dependent upon the length of the 
launching apparatus ?oat available for its place 
ment. In general, narrow mats may be made to 
fit the irregularities of a shore line more closely 
than wide mats, but faster progress and greater 
economy in their ‘installation results from the 
use of wide unit mats. Although mats as wide 
as 600 feet are not impracticable, the preferred 
width in the general case is about 200 feet. Un 
der average conditions the length of the unit mat 
structure (normal to a shore line) may be as 
great as desired within the limitations of avail 
able plane and the skill of the operating per 
sonnel. 
The members of the reinforcing-bonding grid 

included‘ in the unit mat sections may be rods? 
or wires, preferably the latter, of any suitable 
commercial metal possessing the requisite 
strength, ductility, yield tolerance and durability, 
but non-corrosive metals and particularly non 
corrosive wires are preferred. 
The manner in which revetment mats em 

bodying my invention are constructed will be 
come apparent by a more detailed explanation 
of the several ?gures of the drawings. In Fig. 1 
I have shown a single prefabricated unit I, con 
sisting of a plurality of unit slabs 2. The mat 
sections I may be cast in superimposed relation ‘ 
as shown in Fig. 2 with separating layers of‘ 
paper between them and built up into a stack 
3 to any desired height, as indicated in Figs. 2 
and 3, on a casting template 4. 
These sections may be manufactured in a suit 

ably laid out casting yard conveniently located 
on the river bank and later moved to decks of 
barges nearby and transported by barge to the 
site' of the revetment; or they may be cast in 
tiers directly on the decks of the barges by‘ 
means of a ?oating casting plant. Power ma 
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chinery is employed in lifting and moving the 
tiers of sections. Grapples are available for lift 
ing the sections singly, in groups of several sec 
tions broken off a tier, of. the whole tier as a 
unit, as and when desired. 
The ultimate assembly of the mat sections is 

illustrated in Fig. 4 which shows these unit mat 
structures Nos. A. B and C and a fourth section 
under construction. Each unit mat structure 
consists of an assembly or the prefabricated unit 
mat sections i arranged side by side in succes 
sive rows or “launches" 5, securely Joined to 
gether and to launching cables 6 disposed in 
channels in the lower face of the structure and 
in coincidence with the contacting long sides of 
the sections. These launching cables are con 
trolled in unison by the machinery of the launch 
ing apparatus on a ?oat ‘I. Float ‘I is equipped 
to move under control along the lower or down 
stream sides of the movable mooring barges l 
which are suspended from the ?xed set of moor 
ing barges 9 by means of cables Hi at a variable 
distance therefrom as determined by taking up 
or paying out said cables. The launching plant 
is served successively by a number of material 
barges H loaded with tiers of mat sections I, 
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from which the sections are lifted and moved _ 
individually by a locomotive crane I! to posi 
tion in the launch assembly 5 on the ways of 
the float ‘I. In connection with the operation 
of the crane I2, a special grapple is employed 
for lifting and moving the sections. The special 
grapple is equipped along its sides with hook 
like stirrups 42 (Fig. 31) which engage the edges 
of the sections through the recesses l'l (Figs. 
11, 14). 

It will be observed in Fig. 4 that the mat 
as constructed in successive increments of 
"launches” 5, must pass over the curved side i3 
of the float ‘I in its descent to ?nal position on 
the submerged bank, and in so doing changes 
its direction twice through nearly 90 degrees each 
time. After the mat has been placed the cur 
rent continues to erode the submerged bank [4 
beyond the outer edge of the mat, so that the 
mat must follow the erosion and ?nally adjust 
itself to the new slope of repose 15. In addi 
tion to their other functions, the launching ca 
bles 6 incorporated into the mat structure now 
provide the additional strength necessary to re 
sist this strain and prevent rupture of the mat 
in the areas of the subsidence. The launching 
apparatus employed is described in U. S. Letters 
Patent No. 1,229,152, “Apparatus for launching 
revetment mats,” issued to me June 29, 1917. 
The purpose of the sheaves i5 is to carry and 

support the launching cables 6 on which the mat 
structure rides, around the easy curve IS in 
changing its direction while launching, from ap 
proximately horizontal to approximately vertical 
without damage to the parts of the mat structure. 
In order to avoid destructive eccentric stresses 
entering the slabs the cables must be supported 
around the curve at the plane of the incorporated 
wire reinforcing grid which carries the weight of 
each unit slab 2 directly to the cable to which it 
is joined. This necessitates forming channels IS 
in the ends of the slabs for accommodation of 
both sheaves and cables. An additional function 
served by these channels include keying the mat 
to the curved side of the ?oat ‘i in order to pre 
vent lateral displacement of the structure along 
the side of the ?oat. It will be noted that the 
ends of he slabs 2 extend into contact above the 
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covered or undercut channe1 It. In Figs. 8 and 
7 I have illustrated the necessary coordination in 
design between the mat structure and the launch 
ing plant. The relation of mat to plant is com 
parable to the relation of ammunition to a gun 
which ?res it. _ - 

Figure 8 shows two mats Nos. A and B (Fig. 4) 
with the down stream edge of the latter over 
lapping the upstream edge of the former, as indi 
cated at I! in Fig. 9. This diagrammatic view 
also illustrates the interconnected side to side 
arrangement of the successive “launches” I, the 
meeting edges of their constituent unit section; I 
being connected by fastenings such as shown in 
Fig. 28. Figure 8 also shows the launching cables 
I initially extended at their shore ends and an 
chored to dead men 20 placed in the upper or 
exposed part of a river bank. This is a useful 
expedient in making the ?rst launch and there 
after on steep slopes to restrain the mat from 
sliding down the slope. Ordinarily the upper 
banks are graded to fairly ?at, stable slopes. in 
which event the great weight of the structure is 
usually su?icient to anchor it in place. 

Observing Fig. 11 it will be seen that I employ 
a suitable form of reinforcement or bonding pref 
erably formed of wires 22 extending lengthwise _ 
of the unit sections l and wires 23 extending 
transversely of the individual slabs 2. These 
wires comprise “straps” formed by doubling a 
single strand back on itself with ends lapped or 
welded near the middle. This design makes pos 
sible use of wire of smaller diameter for the same 
strength in the member when of non-corrosive 
material. The longitudinal members 22 extend 
continuously through all slabs of the section from 
end to end and serve to hinge the adlacentslabs 
together articulately at contact joints 2G and to 
provide the means of connecting the unit sec 
tions together end to end. The transverse mem 
bers 23 serve to reinforce the individual slabs 2 
along their Weakest dimension and at the same 
time their looped ends provide means for join 
ing the unit sections together along their sides. 
A permissible modi?cation of the above bond 

ing wires is shown in Fig. 12 in which a single 
strand of heavier gauge wire is used with its ends 
bent around the clip well openings or recesses I1 
and only extend a short distance back into the 
section. Another modi?cation illustrated in Fig. 
13 shows the reentrant end of the wire in rear of 
the loops twisted around the main strand. 
Each unit slab 2 is provided at its opposite ends 

with recesses I‘! for clip fastenings and those slabs 
at the extremities of each unit section have other 
recesses 21 which cooperate with and complement 
similar recesses in adjoining unit sections of a 
mat structure to form wells for gaining access 
to the looped ends 228' and 23a of the grid mem 
bers 22 and 23, respectively, and for seating 
therein the clip fastenings (Figs. 25-28) which 
join the adjacent sections of the mat structure 
together and to the launching cables and of which 
the characteristic diaphragm like plates substan— 
tially close the openings of the wells. 

It will be seen from Figs. 14 and 15 that the 
clip well recess l'l terminates in the top of the 
launching cable channel [8 formed in the lower 
edge of the slab, whereas the clip well recess 21, 
formed in the side of the slab which constitutes 
the end of the unit mat section, extends entirely 
through the slab from the upper to the lower face 
thereof. It will also be noted that the transverse 
grid wire 23 terminates at right angles in the 
rectangular end 23“ which crosses the open side 



bers 22 of the wire grid (Fig. 16); 

9. 
of the recess I ‘I in the plane of the projecting end 
28 of the slab and in coincidence with the top ofv 
the undercut recess l8, whereas the longitudinal 
grid wire 22 terminates in the rectangular end 225 
which crosses the open face of the clip well recess 
21 in extension of the line de?ning the intersec 
tion of the bevel planes 29 and 30 which in turn 
de?ne the side of the slab and the end of the 
section. Along the sides of both recesses I1 and 
21, the grid members‘ preferably lie within the 
side walls of said recesses and are wholly or partly 
encased in the material of the slab. The exposed 
100p ends 22'L and 23‘ of the reinforcing wires 
cooperate with similar ends of wires in the :con 
tiguous sections of a mat structure, and consti-l 

10 

15' 
tute the parts which are included in the gripeof " -~" 
the clip fastenings for joining the several seams. 
of a mat structure articulately together and etc", 
the launching cables, as hereinafter more specifi 
cally described. ' . - 120“ 

The unit slabs 2 are formed by two oppositely, - . 
disposed, complementary, similar but unequal; ‘ 
angular grooves, V-shaped in cross section, sepa- _ ' 
rated by the thickness of the longitudinal mem 

The upper 
groove 26 is necessarily larger than the ‘lower 
groove 265,. in order to enable the cross bar 3| of 
the demountable mold forms to be detached from 
the groove 26a of the upper casting and dropped 

' into the underlying larger groove 26 of the pre 
- ceding casting from which it may be withdrawn 
endwise for repeated use in the successive cast 
ings of the tier. Equal angular openings in the 
grooves above and below the plane of the wire 
grid assures equal upward and downward artic 
ulation between adjacent slabs, regardless of the 
position of the grid. Another reason for placing 
the grid well below the median horizontal plane 
of the slabs is to make feasible the use of a shal 
low launching cable channel i 8, a feature which 
improves the efficiency of the contact joint 32 
(Fig. 22) between the meeting ends 20 of the 
adjacent slabs 2 as best shown in Fig; 22, thus 
adding to the strength of the faces at the ends 20 
of the slab. 

Referring to Fig. 17 it will be seen that the sides 
of the unit sections l are joined together in con 
tact and to the launching cables 6 by clip fas 
tenings in wells i1 and are connected to the un 

’ derlying launching cables 6 disposed in the chan 
nels l8 recessed into the lower face of the struc 
ture. It will also be observed that the successive 
launches are joined together in contact at their 
meeting beveled ends bymeans of the clip fasten 
ings in clip wells 21._\‘;=All connections are ef 
fected by the clip fastenings including within 
their grips the stirrup-like looped ends of the 
meeting grid members where exposed in the clip 
wells and in contact side by side therein. 
Figure 18 features the connections between the 

contiguous edges of the unit slabs 2 and also shows 
the unit between two of the slabs lying at the 
united ends of unit mat sections. In this ?gure 
"it will be seen that the longitudinal grid members 
22 lie in an area between the opposing V-shaped 
grooves 26 and 268 which cooperate to consti 
tute the transverse joints (Figs. 17-29) and ex 
tend continuously through the length of the sec 
tions I and throughout the mat structure by be 
ing connectcd at the meeting ends of sections by 
means of clip fastenings in clip wells 21 (Fig. 
17), thereby joining the sections together in 
contact at their meeting ends. It is also to be 
noted that the transverse grid members 23 pref 
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egably lie above the longitudinal grid members 
2 _ . , 

Figure 19 shows in elevation a given length of 
one of the launching cables 6 lying in recess I! 
under the projecting ends 20 of slabs 2 with the 
clip fastenings seated in clip wells l1 and grip 
ping their grid members. 23 together and uniting 
them to the launching cable. There is preferably 
one such fastening to each slab 2 in the middle 
of the slab end. Launching cables 6 run con 
tinuously throughout the mat structure and are a 
constituent part thereof, and in addition to its 
other important functions, heretofore described, 
adds‘ strength to the mat structure'in the direc 
tionfwhere mostneeded, normal to the shore line. 

Aga’ingrevertingltoli’igs. 1'7 and Fig. 20. and with 
,parti'euiarirefercnce to the latter which showan "1 I I 

view-tremor the slabs forming'ithe end 
, ‘ unit: section" with similar adjacent units 
.joinedithrereto. This is thepoint of jointure be 
tween “launches” 5 where such end slabs are con 

" neoted by clip fastenings located in clip wells 21 
"which join together the- looped ends 228‘ of the 
longitudinal grid members 22 of successive 
“laimches” to form the continuous uniform mat 
structure. Figure 20 also shows the launching 
cables'li lying in the channels I 8 and covered over 
by the projecting ends of the slabs 2. The en 
gagement of-these ends of the slabs form the 
articular joint 32 directly above the cable. 
Figure 21 shows the relative position of the 

transverse grid wires 23 above the longitudinal 
wires 22 and the clip fastenings in the access wells 
I‘I. These fastenings. serve the dual purpose of 
bringing together the adjacent looped ends 23“ 
of transverse grid wires 23 and also uniting them 
to the underlying cables.v In this way each end 
of each unit slab 2 is connected to a launching 
cable 6. Hence, as the successive “launches” 5 
are fed overboard the channels I8 in which the 
cables are enclosed accommodate the sheaves i6 
(as shown in dotted lines in Fig. 22) and the ends 
of the unit slabs 2 are supported on the idler 
r'olls 34 adjacent the sheaves (Fig. '7). 
In Figs. 23 and 24 I have shown how the ends 

of the slabs>2 may be chamfered or beveled in 
cases where it is desired to add to the ?exibility of 
the mat structure as a whole without sacri?cing 
its strength and at the same time effectively 
closing the joints immediately above the launch 
ing cables. Inthese figures I have also shown 
suggested changes in the cross sectional contours 
of the cable channels which may be made to com 
pensate for any strength that may be lost in 
chamfering the ends of the slabs. However, it 
will be apparent from a comparison of Figs. 22, 23 
and 24 that in all cases the width of the channel 
I8 is determined ‘by the thickness of the sheaves 
I 6 and its depth or vertical dimension is gov 
erned by the position of the wire grid in the bodies 
of the slabs, the grid being placed as close to 
their lower faces as is consistent with the preser 
vation of maximum strength and other consid 
erations. The preferred location of the grid is 
approximately one-third of the thickness of the 
slab from its bottom face. I 

Clip wells 

One half of each clip well I‘! and 21, best shown 
in Figs. 25, 26 and 27, is recessed into the meet 
ing edges of each of the two adjacent slabs of 
adjacent mat sections. The clip wells result from 
cooperation of its two halves in substantially per 
fect registration when mat sections are placed 
side by side and end to end. The method and 
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forms employed in the ‘manufacture of the sec 
tions makes this result automatic and certain 
during construction (see my copending applica 
tion Serial No. 727,042, Method and mold forms 
for prefabricating sections of an articulated revet 
ment mat without spacings between slabs). It 
will be 'observed that clip wells I‘! along the 
meeting sides of mat sections above the launch 
ing cables, terminate downwardly in the top of 
the channel I8 which is otherwise closed over 
throughout by the projecting end-s 20 of the slabs 
extending over the channelway to form the con 
tact joint 32. On the other hand the clip wells 
21 (Fig. 28) along the meeting ends of the con 
tiguous sections, likewise formed by cooperating 
recesses in adjoining sections, extend clear 
through the sections from top to bottom. An ad- I 
ditional function of clip well recesses H in the 
ends of the slabs of the unit mat ‘sections is to 
provide means for engagement of the legs of the 
handling grapples as heretofore described. 
Longitudinal contact joint 32 as shown in Figs. 

22 and 25 provides for downward articulation of 
one section with respect to the adjoining section 
through full 90 degrees of are without opening 
su?iciently to permit harmful circulation of 
water. In all normal relative movements of these 
parts in a revetment in place the design of the 
joint assures positive contact of the adjacent 
slabs. The limited need for upward articulation 
between the elements of a mat structure along the 
contact joint 32 normal to the bank is adequately 
met by the yield tolerance of the fastenings. 
However, any desired range of upward articula 
tion may be provided for positively by beveling 
back the ends 20 of the meeting slabs, as indi 
cated by 35 and 36, from a contact point just 
above the launching cable 6 as shown in Figs. 23 
and 24, without forming spaces through which 
water may circulate to undermine the structure 
in place. These ?gures also show permissible 
variations in the design of the channelway 18 in 
the interest of strengthening the slab ends and 
the joint 32. 

Fastenings for the unit sections 

The common characteristic of the fastenings 
employed in the wells formed by the meeting 
recesses H, in the ends of slabs 2, and the recesses 
21, in the edges of those slabs forming the ends 
of the units I, is that they function to draw to 
gether the loops or stirrup ends of the transverse 
and longitudinal reinforcing wires and also sub 
stantially close the wells allowing only minimum 
spaces for the circulation of water through the 
wells. 
The preferred type of clip fastening is illus 

trated in Figs. 25, 26 and 27. It consists of a 
U-bolt 31 ?tted with nuts and a special plate 38, 
which may be rolled, out and bent, stamped out, 
forged or cast in quantity. The clips may be 
lighter in design than somewhat similar commer 
cial varieties and are preferably made of non 
corrosive metals. The plate 38 is designed to close 
the openings in clip wells l1 and 21 with small 
clearance thus forming an effective ba?ie check 
ing the circulation of water therein to harmless 
velocities. In addition, the plate is equipped with 
the downwardly turned wings or ?anges 39 set 
wide apart to fit comfortably within the sides of 
the looped ends of grid members 22 or 23, as the 
case may be, and at the same time fit snugly over 
and hold said ends of the grid members ?rmly 
together. The flanges or wings 39 are notched 
at the center to embrace the respective stirrup 
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ends 22' and 22‘ of said grid members. It will 
be noted that the rectangular form of the end 
of the grid members together with the position 
ing of the plate wings ll, near, but not directly 
in contact with the sides, provides a connection 
of great strength with limited but desirable tol 
erance of yield under strain. The use of shorter 
U-bolts in the clips shown in Fig. 28, at the ends 
of the mat sections, is desirable, but not a _ 
necessity. » 

‘ Launchino cables 

The launching cables 8, best shown in Figs. 25 
and 27, are preferably commercial wire strands 
of suitable size and strength, the individual wires 
of which are preferably of non-corrosive mate 
rials identical in composition to the wires of the 
grid in order to avoid electrolysis at contacts on 
immersion. It will be noted that the launching 
cable contacts the lower faces of the grid mem 
bers 23 and therefore lies in the plane of the 
longitudinal grid members 22. The ends of ad— 
jacent grid members 22 of adjacent mat sections 
are joined together and to the underlying launch 
ing cables by means of clip fastenings which must 
be set up tightly beyond the possibiliis7 of slip 
page. In this way the weight of each individual 
slab is transmitted through grid member 23 di 

' rectly to the'launching cable which carries the 
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weight of all slabs individually and cumulatively 
when, in launching, the mat is suspended over the 
side of the launching apparatus float ‘I (Fig. 5), 
thus preventing the accumulation and trans~ 
mission of destructive stresses through the slabs 
along the longitudinal grid members 22, as would 
otherwise occur to defeat the operation of suc 
cessful placement. The launching cables being 
thus ?rmly incorporated into the mat structure, 
provide the additional strength to the emplaced 
structure, in the direction normal to the bank 
line, where needed to resist the disrupting effects 
produced by the usual lower bank subsidence to 
new slopes of repose inducted by continued ero 
sion beyond the toe of the revetment. 

Artimuatmg the slabs of mat sections 

This is e?ected by'the characteristic features 
of the transverse contact joint 26 between the 
slabs 2 as well as between the meeting ends of 
the unit mat sections of the mat structure which 
may be recognized best by referring to Figs. 16, 
29 and 30. The joint consists of a large angular 
groove above and a similar but smaller angular 
groove oppositely disposed in the same vertical 

' plane below it and spaced therefrom by the thick 
ness of the interposed longitudinal grid mem 
bers 22, which hinge the adjacent slabs together 
articulately in the contact zone 33. Since the 
angular openings in these grooves are the same, 
equal upward and downward vertical articula 
tion between adjacent slabs is assured in the di 
rection normal to the river bank line wherever 
this is important in the mat structure. The rela 
tive size and position of the angular grooves, as 
shown, makes possible the casting of the sections 
of the mat in tiers of sections, one section super 
imposed above another, as shown in Fig. 16, and as 
more fully disclosed in my copending applica 
tion. Positioning the grid nearer the lower face 
of the structure makes possible a shallow under 
cut cable and sheave channel l8 which is essential 
to the efllciency of contact joint 32 and also avoids 
excessive weakness in the projecting ends 20 of 
the slabs which cover said channelway, as shown 
in Figs. 22 and 25. The contact zone 33 will be 

r 
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clearly understood from Fig. 80. Its width may 
be increased as desired by lifting the bottom of 
the upper groove 2', or by otherwise increasing - 
vertically the space between grooves. The areas 
it constitute zones of weakness between the slabs 
I initially joined rigidly together by continuity 
therein of the materials composing the slabs, and 
which later- fracture to form contact joints be 
tween adjoining slabs when the sections are moved 
or worked in the revetment mat structure. 

The placement operation (Figs. 4 and 5) 

The revetment mat should be preferably laid 
at a time when the water in the stream is at or 
near a seasonal low level. ., The‘siteof; the work 
should be cleared thoroughly eftrees, brush, 
stumps, logs, snags‘, wreckage or other obstruc 
tions. The upper, or exposed bank vshould then be 
graded back to a satisfactory slope, vthe ?atter 
the better and preferably graded at not less than 
3 to 1. The slope should then be extendeddown 
over the submerged lower bank and well out into 
the stream and to the limits of the proposed re 
vetment if practicable, by dredging, ?lling or me 
chanically grading under water. At best the re 
sulting submerged slope will be rough, unstable 
and possibly considerably damaged by erosion be 
fore covered by the revetment. 
The position for the ?rst "setting” of the 

plant is selected at a distance above the lower 
end of the site equal to the practicable reach 
of the launching plant. The assembled plant is 
then moored alongside the bank and parallel to 
it and extending upstream from the selected 
point. Cables l8 are then run out from mooring 
barge 8 and made fast to suitable dead men 
placed well upstream in the top of the adjacent 
bank. In this position the ?xed mooring barges 
8, the movable mooring barges 8 and the launch 
ing apparatus ?oat 1, lie side by side temporarily 
lashed together, with mooring barges 9 next to 
the bank. The entire plant is now swung pivotal 
ly from its lower end, with the current out into 
the stream until positioned normal to the bank 
line with the inner end of the upper barges 8 
bearing'thereon, and made fast thereto. Next, 
the lower mooring barges 8 with the launching 
?oat ‘I appended thereunder, are dropped down 
stream by paying out cables 48 until correctly 
positioned above the site of mat No. A. Mooring 
barges 8 are then temporarily made fast to the 
bank and the outboard end inclined slightly down 
stream. The first barge ll loaded with tiers 3 
of prefabricated mat sections I is then run in 
alongside of and made fast to the launching ?oat 
‘I, and both ?oat and material barge are moved 
inboard across mooring barges 8 until the ?oat 
1 grounds against the bank. 
The launching cables 6 are then run out to 

the temporary or permanent fastenings 20 in the 
adjacent bank. The ?rst “launch” 5 is then built 
up on the ways of the ?oat ‘I, and consists of 
a single row of prefabricated mat sections l ar 
ranged side by side and interconnected along 
their contact edges to the launching cables lying 
thereunder by means of the clip fastenings. The 
several launching cables are then payed out in 
unison by the machinery of the launching ?oat 
‘I, until the ?rst launch, under action of gravity, 
assisted manually as necessary, moves over the 
curved side l3 of ?oat l and its inside edge comes 
to rest on the bank at the water line. The cables 
to the bank anchors are then taken up and ad 
justed. The launching ?oat 1 is then drawn out 
board by other machinery of ‘the apparatus and 
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at the same time the launching cables are again 
payed out in unis In until the outboard edge of the 
launch arrives at‘ a selected point just above the 
beginning of the downward curve iii in the side 
of ?oat ‘I, where the movement is arrested and 
everything made fast. The second launch is then 
built up in the same manner on the ways of the 
?oat in continuation of the ?rstlaunch to which 
it is joined in contact by joining the meeting ends 
of the corresponding mat sections of each launch 
by clip fastenings (Fig. 28) as heretofore de 
scribed. The launching cables are again payed 
out in unison as the ?oat ‘I is again moved out-, 
stream until the outboard edge of the mat has 
reached the desired position above 
the foot of the ways. 1‘ 

_ The operation described is repeated‘ f desired length of the mat has been attainedjia't- a, 

which point the further assembly of "launches". 
is discontinued, the launching cables are payed _ 
out in unison as the ?oat ‘I is moved back or out- . I > - I 
board, thus lowering the structure to its final 
position at rest on the submerged bank or river 
bottom. . ' 

The launching cables are then cut and the 
mooring barges 8 with appended plant are then 
drawn upstream a distance of one mat width, 
less the width of the overlap, by actuating ma 
chinery to take up or shorten cables 48. The 
operations described in the construction of mat 
No. A are now repeated in the construction of 
mat No. B, and so on successively for mat No. 
C and mat No. D, after which the entire plant 
is shifted upstream to the next successive “set 
ting,” where the whole operation is repeated, and 
so on to the completion of the entire revetment 
project. In launching it is desirable to incline 
the ?oat. ‘I slightly to the current in order that 
the current may slightly “in?ate” the suspended 
mat structure, or ?ll it like a sail to steady it 
and assist the outboard movement. It is also 
desirable to run cables (not shown) from the 
upstream edge of the portion of the mat struc 
ture suspended from the ?oat, under'mooring 
barges 8 to fastenings on mooring barges 9 as 
additional means of steadying the mat structure 
against the current and preventing folding at 
the upstream edge as well as displacement down 
stream under severe conditions. After a mat has 
been placed the current continues to erode the 
submerged bank H beyond the outer edge of the 
structure, so that it becomes necessary for the 
mat to follow the erosion closely and adjust itself 
to the new slope of repose l5 under great strain 
on the structure in this direction. The additional 
strength needed to resist this is provided by the 
launching cables 6 ?rmly incorporated into the 
structure in this direction as heretofore de 
scribed. ' -_ 

Handling the mat unit sections 

The special construction I have provided in 
my unit sections provides a ready means for - 
handling them at all stages from the time of their 
completion in the casting yard to their assembly 
in making up the separate "launches" of the 
mat. 
The stirrup loops 13a in the ends of the trans 

verse grid wires 23, as before explained, extend 
across the bottoms of the access wells H at the 
top of cable channels l8 and a?ord means for 
the engagement of hooks on the grapple l2 (Fig. 
5). The latter is provided with a series of de 
pending legs ll (Fig. 31) which span opposite 
sides of the mat units 1 and are spaced in accord-,-_ 

the curve at: 
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ance with the distances between the wells II on 
all of the slabs 2 of such units. Their lower ends 
42 are beveled and provided with shoulders ex 
tending parallel with the edges of the unit. 
when the grappling device I! is lowered the sev 
eral legs pass downwardly through‘the loops 23a 
and their hooked ends engage beneath the top 
of the channel I! and the embedded reinforce 
ment wires 23. Thus when the grappling device 
is elevated the unit i is supported throughout its 
length for transportation. When the unit is 
lowered into position on the deck of the assembly 
float 1 the several grappling hooks ll may be 
readily disengaged by moving them laterally, 
as will be understood. This arrangement of co 
operating parts on the unit mat sections and 
the handling apparatus provides a means for 
lifting‘ the units vertically and shifting them 
laterally in a rapid and safe manner. ’ 
The life of such a revetment employed on a 

fully regulated stream will be very long and the 
annual maintenance small. On the other hand 
it is the destiny of every isolated revetment em 
ployed as a local expedient on the constantly 
shifting banks of unregulated meandering al-‘ 
luvial streams to be ultimately “fianked" or left 
behind by the stream as it wanders from side to 
side of the valley ?oor. 
Thus, it will be understood from the foregoing 

speci?cations and the accompanying drawings, 
that my present invention consists of an articu 
lated slab revetment mat with launching cables 
incorporated therein, composed of an assembly of 
prefabricated unit sections, each section con 
sisting of a plurality of similar slabs, so formed 
and interconnected within the section and con 
tinuously throughout the revetment mat, as to 
exclude from the resulting mat structure all 
openings through which water may circulate 
freely to undermine the revetment mat when in 
place on the submerged banks of streams with 
deep water and strong currents, and which at 
the same time meets all other conditions essen 
tial to practical manufacture and placement of 
such a structure. 

I claim: 
1. An oblong body of material molded in a 

relatively thin ?at form as a unit section of a 
revetment mat said body being divided trans 
versely into a plurality of unit slabs by V-shaped 
grooves forming planes of weakness between 
adjacent slabs, said section being provided at its 
sides and ends with recesses for the reception of 
securing devices for uniting said section with 
other similarly formed sections, longitudinally 
extending reinforcing wires embedded in the sec 
tion serving as a means of articulation between 
the several slabs of a section, and carrying at 
their ends loop portions located in the end re 
cesses, other transversely extending reinforcing 
wires embedded in the respective slabs and hav 
ing loop portions lying in the side recesses, said 
loop portions of the two sets of wires being 

, adapted to cooperate with the aforesaid securing 
devices. 

2. A rectangular body‘ of molded material 
forming a unit section of a revetment mat, said 
body being divided transversely into a plurality 
of unit slabs by grooves extending inwardly from 
the opposite faces of the body without meeting 
to form intermediate zones of weakness, longi 
tudinally extending reinforcing wires embedded 
in said zones and transversely extending wires 
embedded in each slab, said body being provided 
at its ends and sides with recesses in alinement 
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with the reinforcing wires, and the latter being 
formed with stirrup portions extending across 
the outer edges of the recesses and serving as 
securing elements. 

3. A body of molded material forming a unit 
section of a revetment mat divided transversely 
into a plurality of unit slabs by oppositely dis 
posed grooves of V shape extending inwardly 
from the opposite faces of the body without 
meeting and creating intermediate zones of 
weakness in said material, defining slab divisions 
thereof, longitudinally extending reinforcing 
wires passing through said zonesand forming a 
means of articulation between the adjacent unit 
slabs, reinforcing wires extending transversely of 
each slab, said section being provided with re 
cesses at its ends and sides and said two sets 
of wires having end portions extending respec 
t'.vely across said recesses and serving as elements 
by means of which contiguous unit sections may 
be secured to each other in contact to form a 
revetment mat. I . 

4. An oblong body of material molded witha 
relatively thin cross section and forming a unit 
section of a revetment mat divided transversely 
into a plurality of unit slabs by V-shaped 
grooves extending inwardly from its opposite 
faces and creating weakened zones located at ap 
proximately two-thirds of the thickness of the 
body below its upper surface, said section having 
longitudinally extending channels in its lower 
bottom edges and provided with recesses in said 
edges above the channels and also provided with 
recesses in its ends, and connecting means em 
bedded in the body having portions extending 
across the recesses adjacent the outer planes of 
said sides and ends. _ 

5. A revetment mat composed of a series of 
‘ similar unit sections, each section comprising an 
oblong body divided by transverse grooves, ex 
tending inwardly from its opposite faces, into 
unit slabs connected by intermediate zones of 
.weakness and having longitudinally extending 
channels in its lower or bottom edges and pro 
vided with recesses located above the channels, 
the ends of said units being provided with beveled 
faces, said faces having corresponding recesses 
therein, longitudinal reinforcing wires embedded 
in the zones of weakness forming means of 
articulation between the several unit slabs and 
having loop portions extending across the end 
recesses, other reinforcing wires in the unit 
slabs likewise having loop portions extending 
across the side recesses, launching cables located 
in the longitudinal channels formed between ad 
jacent sections, clips embracing them and the 
loops in the side recesses of adjacent sections 
and other fastenings embracing the loops in the 
end recesses of preceding and trailing units, said 
clips comprising plates adapted to close the clip 
recesses in which they are located. 

6. A revetment mat composed of a series of 
similar oblong unit sections located in parallel 
and consecutive arrangement, each section com 
posed of suitable molded material, having at its 
ends upper and lower faces beveled to form a 
projecting edge intermediate to the upper and 
lower faces of the section, the latter having re 
cesses extending across said beveled faces, said 
section having at its sides longitudinally ex 
tending channels with their upper walls coin 
cident with said projecting edge, said section also 
having-recesses above and communicating with 
said channels, and being further provided with 
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spaced transverse grooves in'lts top and bottom 
races forming intermediate zones of weakness 
which define between them unit slabs, longitu- ' ' 
dinal reinforcing wires extending through said 
zones and serving-as articulating means between 
the several slabs and forming connecting .ele 
ments in the end recesses of the unit, transverse 
wires in said slabs forming connecting elements 
in the side recesses oi’ the section, launching 
cables in the channels between adjacent unit 

‘ sections, securing clips ?tted in the side recesses 
of adjoining sections embodying fastenlngs em 
bracing the cables and the connecting elements 
in said recesses and other securingv devices fitted 
in the end recesses of preceding and trailing sec» 
tions for pivotally uniting the connecting ele 
rnents therein to secure said end portions in 
substantially meeting engagement of their re 
spective projecting edges. 

7. A revetment mat composed of a plurality 
of prefabricated unit sections, united at their ad= 
Jacent ends and sides, each unit being cast over 
and integral with a continuous reinforcing wire 
grid, said grid of each section forming bonding 
elements at the sides and ends or‘ the sections, 
the sections being each divided into a plurality 
of slabs continuous in. the zone of the wire grid 
interconnected by the grid and separated by co 
operating transverse grooves lying above and be 
low the plane of their respective grids, and con 
nection between the bonding elements of the sev 
eral unit sections. 

8. A revetment mat composed oi’ a plurality 
‘of prefabricated unit sections, united at their ad 
jacent ends and sides, each unit comprising a 
plurality of slabs cast over and integral with a 
reinforcing wire grid, said sections having alined 
upper and lower V-shaped grooves forming con~= 
tact points between adjacent slabs and further 
provided with recesses in its ends and sides re-= 
ceiving portions of the grid which form bonding 
elements, and connections between the bonding 
elements of adjacent unit sections including 
plates which substantially close said recesses 
against the circulation of water therethrough. 

9. A revetment mat composed of longitudinally 
> and transversely disposed series of oblong unit 
sections with bevel pointed ends articulately con~= 
nected at their ends and sides in contact, each 
unit section being composed of molded material 
having recesses in its ends and sides for the ac 
commodation of fastenings joining the ends of 
the reinforcing grid wires embedded in said ma 
terial and which have portions extending across 
the recesses to form fastening elements, each of 
said unit sections being also provided with 
V-shaped grooves in their upper and lower faces 
on opposite sides of their grids dividing the sec 
tions into interconnected unit slabs, said lower 
grooves being of lesser cross sectional area than 
the upper grooves and securing devices connect 
ing the grid wires of adjacent sections. 

10. An articulated slab revetment mat consist 
ing of an assembly of rectangular prefabricated 
unit sections, each section consisting of a series 
of similar rectangular unit slabs cast over and 
integral with a wire reinforcing-bonding grid 
coextensive with the unit and lying below its 
horizontal center plane, the edges of the succes 
sive slabs contacting in the zones of said grids 
and being beveled back above and below said 
zone and at the ends of the sections and under 
cut below said zone at the longitudinal sides of 
the sections, said sections being also provided at 
their ends and sides with recesses exposing por 
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tions of said grids, launching cables disposed in 
said undercuts, and connecting devices between 
the exposed grid- parts at the meeting ends of 
successive sections and other connections uniting 
the exposed grid portions at the contiguous side 
edges, of adjacent sections and-to the under 
lying launching cables. . 

11-. An articulated slab revetment mat consist 
ing or an assembly of preiabrieated unit sections 
articulately connected end to end and side by 
side, the meeting longitudinal edges of each sec-»_ 
tion having underlying cable recesses which co 
operate ‘to form channels in lower side of the 
mat, parallel launching cables lying therein, said 
sections being provided in their contiguous side 
edges with registering recesses and having at 
their ends other registering recesses, longitudinal 
and transverse reinforcing bonding wires em 
bedded in the sections having portions extend» 
ing across said several recesses to form fastening . 
elements, said units also being provided at up 
posite sides of the plane of said wires with allned 
transversely extending ‘ii-shaped grooves form— 
ing connected articulated unit slabs, plates in ’ 
said recesses-overlying the fastening elements 
and connecting devices embracing said elements 
and passing through the plates, the connecting 
elements in the side recesses also embracing the 
launching cables. 

12. An articulated slab revetment mat is: 
posed of an assembly of prefabricated unit sec= 
tions close jointed and ?exibly interconnected 
along their meeting borders, said sections hav 
ing channels recessed into the under face of the 
mat structure along‘ the longitudinal meeting 
sides of the unit sections, launching cables dis 
posed in said channels and running continuously 
in one direction through the mat structure, each l 
unit mat section consisting of a plurality of iden 
tical rectangular slabs ?exibly interconnected 
and in contact side to side, each section includ 
ing within its body integral and coextensive there 
with a unit wire grid, recesses along the borders 
of said unit mat sections exposing border por 
tions of said grids and cooperating between sec 
tions at their meeting sides to form openings, 
metal clip tastes seated in said openings in 
cluding plates which fit therein and join together 
the adjacent unit t sections at their meeting 
ends by clamping together the adjacent portions - 
of the wire grids exposed in said cooperating 
recesses, similar clip fastenings at the meeting 
sides of the unit sections clamping the units to 
gether and to the adjacent launching cable with 
the exposed border portions of said wire grids, 
the meeting sides of the several slabs of each 
unit mat section and the meeting ends of the 
sections being bluntly pointed outwardly and in 
contact in the horizontal zone of the wire grid 
and formed with facial planes above and below 
the zone of the grid beveled back from the zone 
of contact. ' 

13. A revetment mat composed of a plurality 
of prefabricated unit sections each composed of 
a plurality of slabs with alined upper and lower 
v shaped grooves forming contact joints between 
adjacent slabs, each unit section being assembled ' 
'in contacting engagement at its borders with 
other like contiguous sections, means for yield 
ingly connecting the adjacent ends and sides of 
the different sections together, continuous 
launching cables lying along the under side of 
the mat assembly coincident with the meeting 
sides of the sections and to which the adjacent 
sections are rigidly fastened. 
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14. A revetment mat composed of a plurality 
oi’ prefabricated unit sections each molded with 
underlying channels extending upwardly from 
the bottoms of the sections and terminating in 
shoulders assembled in contacting engagement 
at their borders, the channels in the assembled 
or abutting units extending continuously for the 
length of the mat, launching cables lying in said 
channels beneath said shoulders and means for 
yieldingly connecting the adjacent edges or said 
sections to each other and to said cables. 

15. An articulated slab revetment mat com 
posed of a plurality of prefabricated unit sec» 
tions of such articulated slabs each molded with 
underlying channels open along the undersides 
of the ends of the slabs, said unit sections being 
assembled in contacting engagement at their bor 
ders, the channels in the assembled units extend 
ing continuously for the length of the mat, 
launching cables lying in said channels and 
means for yieidingly connecting the adjacent 
edges of such sections to each other and rigidly 

- to said launching cables. 
16. A prefabricated unit section of a revetment 

20 

20 
mat comprising a body formed of a plurality of 
?exibly united similar unit slabs with alined up 
per and lower V-shaped contact Joints between 
adjacent slabs, the ends or the slabs and the 
sides of the sections being undercut at their lower 
portions to form downwardly opening cable chan 
nels when assembled into the mat structure. 

DAVID McD. SHEARER. 
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