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" " (54 METHOD OF STRUCTURAL CONSTRUCTION

~ The term “dry
" jn this specification a dry mixture in par-
- ticulate' form,
sets rigid. Thus'a dry mixture of gravel,
sand and cement is one example -of a dry
: concrefe mikture. -~

" proximity to one;anot
30 and'may be wetted individually.

. " iThe structure..mey
members which,
. adjacent course; "t
35 conveniently beingin the

- ‘one. method the:rods may

. wall " structure, . anc
‘45 be  mounted on’top of the wall structure.

. [Price Ss. 0d. (25p))

DRAWINGS ATTACHED
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" I, EpwARD. T. DICKER, a citizen

tates of America, of 2600
_ : Dallas, Texas 75201,
States of America, do hereby declare

- the “invention, for ‘which 1 pray that a
patent: may be . gra
method ‘by which

nted to me, and the
t i$ to be performed, to

be particulaily 'described in and by the
~ following ' staternent:— :
‘This invention ‘relates to a method of
constra LW
.+ structures ‘and {0 a construction built by
the. method according to the invention.

ction for “walls, buildings and like

on

“ ©  In.a‘method of construction according-to
5 the present inve:
-~ form of porous
.. dry concrete mixture are

. course :or courses-and wetted from
and the wetted ixture in the units sets to
form an integrated structure.

.separate units in the
containérs containing a
arranged in a
the top

“goncrete mixture” means

which when liquid is’ added,

' Preferably the’ courses are superimposed.

be arranged in close
ther. along each course,

ay ‘be arranged to inter-

yariect -adjacent  units in the same oOr

he reinforcing members
form or rods. In

in an underlying course.

A" concrete foundation may be laid in a
trench - fo forma_ concrete beam, in which
case the construction units may
in’close -proximity in" superimposed courses

be arranged

"on thé: concrete beam to form an integrated

nd a roof structiure may

"(22) Filed 18 Sept. 1968 |
_ _(32) Filed 18 Sé_pt 1967 in.

lished 26 Aug. 1970

include reinforcing .
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Our co-pending application No. 864368
(Serial No. 1195772) describes and  claims
a method of construction in which separate
units in the form of porous containers con-
taining a dry concrete mixture are arranged
in ‘a ‘course or courses on a cast concrete
slab foundation and wetted so that the mix-
ture in the units sets to form an integratéd
structure. When a concrete beam. is used
reinforcing members (preferably of steel) 55
may be inserted in the concrete ‘beam sO
as to project upwardly from it and the
construction units on the first course impaled

‘upon reinforcing members. Additional re-

inforcing members may be arranged to con- 60
nect adjecent units in succeeding: COULSES.

- When the mixture comprises gravel, sand
and cement and the wetting is effected by
water, the amount of water’ added 'is.
sufficient only to wet the cement SO that 65
there is only a predetermined minimum
amount of slump in the. unit, - .

A coating of concrete in the wet ‘state
may be applied to a course or courses to
penetrate the voids and key thereto to form
a continuous coating. Alternatively ‘or in
addition a coating of finishing material may
be applied to the course or courses.

The invention may be carried" into
practice in various ways and one specific 75
embodiment, together with various ‘modi-
fications thereof, will now be described by
way of example with- reference to the
accompanying drawings, in which:—

"Figure 1 is a perspective view of one of
the discrete building units with part of the
container sack shown broken -away ‘to
illustrate the dry, premixed contents thereof;

Figure 2 is a.fragmentary,. perspective
view showing a wall structure constructed
according to the invention with the building
units arranged in superimposed courses -on
a concrete beam; S

Figure 3 is a perspective view of a build-
ing unit of different dimensions prepared by 90
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‘putting less: premixed fhaterial in to the
porous :sack; . -+ o
“Figure 47is a fragmentary; side;elevational
v in-section of ‘awall structire showing

-constriiction thereof, including

supporting ‘beam and roof

a - concrete
‘structure;. ¢ L .
FIGURE “5"is ‘a  fragmentary, end ele-
:vational ‘view in section of a wall structure
illustrating .a finishing material such as
sprayed concrete applied to the two sides
of: the ‘wall, and showing a concrete slab
ooring -that has been poured between the

‘outer ‘walls; o .
FIGURE 6 is a perspective view of a
reinforcing and ‘connecting device that can
employed withthe construction units;
FIGURE 7 is a fragmentary, side ele-
tional view in section of a wall structure
employing ‘the device shown .in FIGURE 6;
FIGURE 38 is -a fragmentary, side ele-
vational View in’section of a wall structure

employing horizontal steel reinforcing rods;

broken''away showing a construction unit
packaged in & water repellent bag;
- FIGURE' 10 is:a fragméntary, side ele-
vational view of a ‘wall structure illustrating
:one method of wetting from the top oniy
30 each: course of construction units as they are
CClaidy - A
FIGURE 11 is a: perspective view, show-
ing" the - earth partly broken away, of an
_-intégrated- or ‘monolithic . foundation of a
> building’ comprising céncrete beams illus-

. trating the -excavation of trenches in the
. earth to coincide with the walls of the build-
_.ing-into” which ‘concrete is poured to form
. -the foundation thereof; _

J: -FIGURE 12 is & fragmentary, side ele-
~vational view in section of the concrete

12-12. of FIGURE."11; also illustrating a
-slab” fooring that has been poured within
~the -confines’ of the building units laid on
~'the -outer: cocrete :beams, including wall
. structures constriicted- over concrete beams;
.- “FIGURE 13 is a‘fragmentary, perspective
.view of the wall structire including a door
ame ‘around which: the wall is constructed;
IGURE 14 is a fragmentary, perspective
iew. of the wall structure including a window
rame-around: which the wall is constructed;
FIGURE'15 is a fragmentary, elevational
. view. showing a preferred embodiment of
. :the porous sacks and a preferred method

of. arranging - the "sacks in superimposed
courses; and . . S
. FIGURE 16 is. a sectional view taken
0. along section lines 16-16 of FIGURE 15.
A preferred. embodiment of a - discrete
:building unit employed in the invention is
shown in FIGURE .1 and:comprises a porous
‘sack -10.'within which’ is contained a dry
ixture: 12 :0f -sand, ‘aggregate and cement

FIGURE 9 is a perspective view, partly

~beam ' foundation taken across section lines

-as shown expdled in the broken away
portion. The ‘coiiténts are premixed in the
proper ratios. to_yield ‘the desired structural .
strength when. act d by water to set
up in a hardened form. Although the sack 7
can be tied off at its open end after filling,
this is usually unnecessary and mere lapping’
the open end 14 over to form a flap 16 is
sufficient. The sack has’pores 11, such as

in murlap, so that application of an amount 75
of water to the top surface of the sack is
effective to permit the water to penetrate
the contents to activate them to form con-
crete :

The sack can be of any size and shape 80

‘to form the desired construction unit. As

will be seen hereinafter, the flexible sack
and the ability to control the amount of
contents in any one sack lend themselves to
facilitating construction when the sizes of the 85
units need to be varied. This eliminates the
equivalent of braking concrete blocks and .
bricks in - conventional construction tech-
niques at termination points. The sack can
be constituted of many different materials 90
such as burlap, cheesecloth or other suit-
able fabrics, just to mention a few. More-
over, the sack can also comprise moisture
absorptive pulp products, such as paper,
in addition to others. 95
As already stated, the material with which
the sack is filled is, for most construction
purposes, a dry, premixture of sand,
aggregate and cement which forms con-

crete when activated with water. However, 100

there are cases where other construction
compositions are desirable or preferred.
To mention a few, rock, dirt, mud, clay,
straw, sawdust, paper and combinations
thereof included with a suitable cement 105
are contemplated, in addition to others that
will occur to those skilled in construction
materials. Moreover, any suitable acoustical
or insulating material can be incorporated

in the mix for acoustical or insulating pur- 110

poses, respectively, wherein the amount of

cement in its ratio to other constituents can

be varied, if necessary, to maintain the

desired strength when the unit is activated to - -

harden. _ 115
A fragmentary perspective view of a build-

ing wall constructed according to the in-

vention is shown in FIGURE 2. A trench

20 is excavated in the ‘earth 22 to corres-

pond to the wall to be built. Concrete is 120

then poured into the trench to approximately

ground level to form a' concrete beam 24. .

This wall foundation can also be poured,

without forms, to a level above that of

ground level by piling up. the dirt removed 125

from the trench at the edges of the trench. '

Pouring concrete in a-trench eliminates the

necessity for concrete forms for foundations

so that skilled labor need not be employed.

A concrete slab flooring can also be poured 130
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between. the beams as. will. be described
ater with: reference to FIGURE 5.

Detailed steps. of the preferred process
for: laying ‘the various horizontal courses of

“‘superimposed . construction units will be
described“in conjunction with FIGURE 4,

e: :appearance ‘of the construction. The
construction ‘units 10 are laid on top of the
“concrete. beam 24 in juxtaposed  relations,
_or in end to end relation, until a first hori-
-zontal course is Taid along the length of one
~wall, or along the length of all of the walls
- as'the case may be. The units are arranged
in & course before. wetting. An amount of
" water is‘then added or poured onto the top
" only ‘ofthe first ‘horizontal course of con-
~_struction: units in a quantity just sufficient
* to.  activate the. dry premixed material
) throughout the construction unit. This water
canh be added by -any suitable means or
method,-such as by applying the water on
topi of ‘the construction units from any suit-
able: ‘container or source! The amount of
water ‘that is applied is not in an amount
great -enough, however, to allow more than
apredetermined maximum “slump” in the
construction .units when wetted, wherein
~the’term “‘slump” is well understood in the

‘30, concrete construction business and very

. generally means-that the concrete when
* activated; will slump to some extent and

" “ tend to spréad out. This predetermined

amount of slump-is detected visually by the

ol 35 worker and is limited to an extent which

" can. be initially detected visually.
It has been found that, when wetting the
units-after "they have been laid, the build-
ing units should be wetted with water from
the top-of each unit of each course only.
- On the other hand, wetting one or more
. courses from the sides, or from  the sides
. and top, such as by spraying water thereon,

" ‘weakens the wall structure to the extent

'that,: in most cases, the weight causes it to
. collapse.” Moreover, only a predetermined
" maXimum amount of water can be added to
the_top of the course to result in the superior

résults: provided' by the invention. To under-

) stand-the reasons for this particular method,

""" it 'will be helpfil-to explain in some detail
- the: characteristics- of concrete when formed

by adding water to the dry mixture of
aggregate, sand and cement.
Tt:is.well known that the addition of an

. excessive amount of water to the dry con-
. stituents:of concrete causes the setting up

- or hardening of concrete of inferior strength.
" To guard against this, engineers at com-

60 struction sites test samples of the wet con-

crete for slump before it is poured. If the
concrete -slumps ‘more than it should, the
engineer knows that an excessive amount of
“water has béen - added. Unfortunately, with
known" construction methods, an excessive

although reference to FIGURE 2 illustrates

amount of Wﬁt%r'g’mst be added to the dry -

constituents <3in - ¢ that the concrete
remains in a fluid state between the time it
is activated. with water, or batched, and the
time it is pou ihd the engineer can only
minimize against this. :

. To control the amount of water that is

* appliedi-or added to the building units when

faid’ dry in a course, water is applied to the
top only as illustrated in FIGURE -10. It
has béen found convenient 10 use a spray
head 130 having spray holes 134 through.
which the water emerges as the spray 136.

The spray head conveniently has a width

70

75

approximating that of the width of the 80

wall 'so that the entire width of a unit is
wetted at one time. The spray is connected
to a ‘pressurized water source, and a cut
off valve is included in the spray head
which is operated by means of handle 138.
Water is accurately applied as to quantity
to the construction units from the top only
as the worker observes the water penetrating
the sacks and further observes any slump
that takes place. The water penetrates
throughout the dry constituents in the bag
primarily by capilliary action. For building
construction units of about 24 inches by 6
inches by 6 inches thick, it has been found
that permitting the unit to slump by a
masimam emount of about 3/4 of one inch
vertically will yield a wall construction of
superior strength but in. which sufficient
water is added to activate the entire umit.
Thus this method provides for the con-
struction of a wall structure having superior
or maximum strepgth -in the concrete,
primarily because of the ability to conitrol
the water added to activate the concrete.
As already noted, this degree of control is
not -possible when. mixing. large batches of
concreie since an excessive amount of water
must be added so that the concrete remains
fluid between batching and pouring. It will
again be emphasized that water can not
be applied to the sides of the bag to
activate the units, since the natural gravity
flow of water is downward, and an excessive
amount of water would have to be added in
this manner to activate the entirety of the
constituents within the construction unit. In

85

90
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105

110

115

fact, actual attempts to add water in this .

manner have resulted in wall structures of
such inferior strength that the walls collapsed
under their own weight.

After the first course of construction units

120

has been laid, another course is laid on top

thereof in superimposed  relation, also in
juxtaposed positions, wherein the units are
staggered in relation to the underlying units
such as is done when laying brick. This
horizontal course is also wetted either after
laying to activate the dry premixture there-

.in. The result of wetting the ‘construction

ppits, as noted above, activates the cement

125

130
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' m': 'h,e d:y premxxture: to set up as concrete

- ‘water when: the"cement sand and water are
) mixeéd. The first course is also bound to the
_.concrete beam 24.. All of this forms an
‘-mtegrated concrete ‘structure.
- - ' The ‘successive- superimposed courses are
-'--,lald one on top. of ‘the other until a height
is’ reactied. at ‘which it is desirable, in the
preferred embodiment of the method -of the
. invention, to~ apply a skin 30 of a rein-
-forcing material on'either or both the inside
and outside surfaces of the wall structure.
his - coatmg preferably comprises concrete
nd is.applied to -the surfaces by blowing
rforcing under substantial pressure fluid
.concrete ‘against the wall surfaces. By blow-
ing: an: mmal coatmg ‘of concrete on the
the wall
-‘structure is remforced and strengthened to
ore nearly hold. the desired vertical shape,
herein miore-:detail on the coating will be
ven later. The skiri'can be blown on after
0 awall structure is: completed or applied at
successxve ‘heights as.the wall construction
"progrésses to fuither reinforce the wall.
- Additional horizontal courses are laid

5 are to be installed. A-suitable window frame
'32 is installed directly on top of a horizontal
course .of the construcnon units and secured
thereto,: sitch as by.fastening the frame by

-conistruction units. 1t will be understood that

. the- constriiction. units are also built up
" around ‘the sides of the window frame and
_‘wetted to ‘activate them as each course is
laid; The rods holding the window frame
- 45 -:are secure within the-construction units when
" “the construction uhits set up to a hardened

" §tate and, in add1t|on, the concrete seals to

. -~the window frame. to further secure it. It
- will be -understood that door frames are
S5 '_--mstalled in a' similar :fashion, wherein a
~more detailed description for installing doors
windows will be given below. Concrete
coatings ‘areapplied:to. the surfaces of the
all structure as'the wall height progresses,
5. .and when the | desired’ hexght of the wall is
“reached, a roof structure is installed as will
.~ be-described heremafter in conjunction with

FIGURE 4.
E The ﬁexxble sacks m .Which the dry pre-

_smaller sized con-

. structlon umt

: 'uhtll the height is reached at which windows

flanges - or: remforcmg ‘rods inserted in the

_,.-lt is sometimes pre-

0, fit into spaces ad]acent
door jambs, wirldow frames and other places
constituting termination points where space

_does not permit the:utilization of one of the

more standard §izé” units. A construction
unit 40 of reduced size is shown in the
perspective view of FIGURE 3 in which
a smaller amount of the dry premixture is
placed in a. standard size sack and larger
flap 44 at the open end 42 is folded over.
This essentially provides a shorter con-
struction unit. It will also be stated that the
thickness or width of the construction unit
can be varied as desired by shaping the
sack and its contents accordingly. It will

_also be apparent that some of the fill within

the sack can be removed by the con-

170

75

80

struction worker on the site when a variation -

in the size of the unit is required. This
can be performed immediately by the worker
on the unit with which he is presently work-
ing without stopping his labor and retrieving
a unit of different size.

_ A more detailed illustration of the method
of construction is shown in the fragmentary,
side elevational view in section of FIGURE
4, wherein there is shown the concrete
beam 24 poured into a trench 20 excavated
in the earth 22. In the preferred method of
construction, steel reinforcing bars or rods
are inserted in the construction wunits to
interconnect adjacent units to form a greatly
strengthened and integrated structure when
set up. According to this method, steel rein-
forcing rods 50 are inserted in the con-
crete beam before the latter sets up to
provide a structural tie to the first course

of construction units. After the concrete

beam has set up, the first course of con-
struction uaits- are impaled on the steel
reinforcing rods, wherein the latter are so
positioned that a pair of the reinforcing
rods are inserted in each of the construction
units adjacent the opposing ends thereof.
These construction units are wetted just
prior to laying or after laying to activate the
mixture to form a structural tie or bond by
means of the coucrete setting up. around
the steel reinforcing rods. The “latents” of
the wetting mixture also permeates the
sacks to form a bond with the concrete
beam, wherein “latents” are the wetted
particles of the mixture as is well known.
It will be remarked that there is no necessity
in waiting until the first course of con-
struction units has set up before the second
course is superimposed thereon. Thus the
second course is laid in staggered relation,
as shown, on the first course in juxtaposed
positions. As they are laid, another pair of
steel reinforcing rods 54 and 56 are inserted
through each construction unit adjacent the
opposite ends thereof and are sufficient
length to penetrate the adjacent construction
unifs 1mmed1ately therebeneath and across
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which ' the construction units span. This
course is. thenwetted"to activaté the Sll
mixture, and-a third course is layed on top
- of “the second ' employing- reinforcing rods
-gs" described. Units. of the third course are
conriccted, to immiediately. underlying units
of - the : second course -through steel rein-
forcing:rods 58 and 60 penetrating the con-
struction - units over which it span It:
- then- be seen that-éach construction unit is
tied: to four other ‘adjacent construction units
through' steel reinforcing rods 54, .56, 38
and 60, in addition ‘to which, each unit is
‘also’ structurally bound to the two opposite
adjacent units in the saine course by means
of the concrete :“latents” permeating the
* sack ‘and . binding to_these units.
.. The ‘superimposed courses of the con-
:-: §triction - units  are ‘laid until the - desired
‘height of the wall is attained, it being under-
--stood- that a-concrete skin is blown onto the
wall ‘surfaces atintérvals during the. con-
struction - as- the~ height ‘increases. At this
*:“level; bolts' 64 are inserted in predetermined
- §paced dpart units in the top course. These
“bolts are threaded on their top ends and are
Yeft protruding -above the top course. A
‘stiitable top plate 66 having holes drilled
" therein corresponding to the bolts 64 is
0 seated over. the bolts, and suitable nuts
" 68 or other suiiable fastening means, are
. employed  to secure the top plate to the
‘top- course. This provides the means by
*  which the roof §tructure can be added and
35. secured to the building. The roof structure
‘can be of any spitable or conventional con-
struction, such-.as that comprising roof

-merete Ak " “joists 70 secured "to” the” top plate’ by con-
1 con- 5 & " ventional means and which span between the
3 s_te__el 105, v 40 walls of the building. Thereafter, a conven-
are SO < " tional roof 72 can be applied to the top of the
“forcing : . ‘roof joists. Of course, truss structures or
‘ruction - .1 o . other roof constructions can be employed.
hereof. 10 v Somie of the more important features of
»d just 1107 : . 45 the construction ‘method described herein
sate the i will now become more apparent. The'
sond _by. & - ¢haracteristic of ‘the flexible sack and its con-
am,\,_md ot tents to” coitform to the surface on which it
ants” of 0 1 . islaid to form an integrated part of a course,
tes - the :'11.'5, - % "t50 ‘both jn the dry state and especially in the
concrete” . L - wetted condition, is of considerable import-
wetted 3 ance. By so conforming, no stress points or
known. . lines are introduced in the structure between
pecessity - adjacent units when the structure sets up in
~of con- 120 : - a hardéned form ‘as is so often the case of
€ S¢-_°°“d BRSFR cotiventional masoiry- units which are in-
Fhus. ."h‘? flexible. However, the sacks or units should
relation, -fiot . be kneaded after wetting, as -this
ixtaposed 125 ‘causes the separation of the concrete con-
T pair of " stituents to weaken the structure, The con-
> inserted. -  stituents ate initiaily well mixed in the dry
jacent the . - “state and should be left alone as far as
sufficient " . possible -after -wetting. No mortar is :used
nstruction that is invariably of a different material than

; 1ag. .- _ thatis at ad
nd across 1 30 *65 that'of the masonary units with which it is

il -

“structure  to

employed, which climinates weaknesses due
to mismatchiiig materials. Since no mortar
is used, water cannot be absorbed therefrom
by the construction units which is a typical
cause of weak joitits. In the present method,
concrete is bound fo concrete in an integrated
structure but without the necessity of using
concrete forms. The steel reinforcing rods

gerve to secure adjacent comstruction units.
together to greatly increase the strength of

the structure. In the preferred practice of
the invention, the sacks are porous enough
to permit the penetration by water and by
the “latents” or wetted “fines” of the mix-
ture, but not so porous to allow the wetted
mixture as concréte to penetrate to ‘any

70
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80

great extent. Therefore, the reinforcing rods,

‘or other suitable means, are employed as a
structural means to which the concrete is
secured and by which adjacent -units are
further secured together. .

A frigmentary, end elevational view ‘in

45

section of a wall structure is shown in |

FIGURE 5 which illustrates the additional
reinforcing and finishing material added to
the surfaces of the wall structure and the
details of a slab floor. This figure shows the
concrete beam 24 poured to ground level
and can include therein suitable steel rein-
forcing means (not shown) other than rods
50. Since the first course of the wali
structure is laid after the concrete beam is
set up, a “cold” joint 74 is formed between
this course and the beam. The steel rein-
forcing rods 50 serve to secure the wall
the beam with sufficient

920 -

95

100

structural strength. A concrete siab. 80 can

be poured between beams after 4t least a
sufficient number of wall courses have
been laid to provide a form 82 agains which
the slab can be poured. Tt will be seen that

{1

the concrete beam 24 is preferably wider .

than the construction units to provide an
outside base or surface 75 the width of which
an outside surfacing material fills and an
inner base surface 76 on which the slab
floor is partially supported. The slab can
also be poured after completion of the
courses. Tt will be seen that another cold
joint is formed between the concrete beam
24 and slab 80 on surface 76 which is
desirable, so that shifting of the slab floor
does not tend to crack or weaken the wall
structures, or at least this effect is minimized.

A fill 78 also can be provided, if necessary,
beneath the slab flooring 80 before the latter
is poured to level the earth beneath the
flooring should the lot on which the building
is constructed have substantial grade. By
providing this fill, a uniform thickness slab
80 can be
ing. Tt will be seen hereinafter, however,
that such a fill is unnecessary, especially
when the building site has no substantial
grade.

Ho -
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Additional reinforcing:; and . surfacing and electrical conduits 90 against the inner
_ material. 1§ applied to. .the .wall -surfaces t0 surface which'can be held in place temporat-
. serve the ‘mutiple purp ses of an additional ily by wire -tiés, 92 ‘or other suitable means.
reinforcing means, a surface finishing means, Then a finishi -surface 94 is sprayed onto -
and‘a’layer. ‘beneath which-there can be con- the inner surface of the wall and can be left 70
‘tained  pipes- and’ electrical conduits to pro- in the rough,. textured condition or leveled
-vide utilities. to -the’ building. As already 102 smooth surface as shown in FIGURE
noted’ in- _C:onjunctign'_-with FIGURE 2, 5. Any suitable means may be employed
additional- reinforcing, of. the wall structure 10 smooth the surface, such as by screeding

Cun

10 js achieved by applying an initial coating or the surface with a. level ‘board. Coloring 75
skin of concrete spfayed or blown under may be added to the concrete before spray-
-pressure_onto thé ‘inner and outer surfaces ing the wall surface, Of the surfaces may be
. 82 and 84, respectively, of the wall structure ~painted as a ast step- _ ‘
at yariOus-sjucCejssi_vé-hgight's during erection A reinforcing device 10 connect adjacent

15 of the wall: structures: This initial coating construction units in a structural manner is 80

is denoted by numeral 30 in FIGURE 5. shown in FIGURE 6, and as applied in
The skin is - blown on under _substantial FIGURE 7. This ~device comprises an

. pressure, such as, “for example, "60-80 psi elongated steel member 100 pointed on each
7. i one -instance, 10 achieve the efiects end and having a cleft in each end medially
20 ‘enumerated below. Any suitable apparatus  of the sides thereof, sO that the two sides 85

may be employed $5r this purpose, whereid of each end can be bent oppositely at 90°

a nozzie having a reduced diameter orifice to the main body. Thus, a pair of opposing

at the outlet is preferably employed so that barbs or pointed members 102 and 104 are
the velotity of: the spray is increased as it formed at one end, and similarly, a pair of

25 emerges from the orifice: Concreté compris- opposing barbs 106 and 108 are formed at 90

' ing sand, water and cement is usaally em- the other end. As the courses of units are

ployed as.the skin haterial, wherein insulat- laid as shown in FIGURE 7, one of the re-
ing and acoustical ‘materials can also be inforcing devices is inserted into the ends
added to the nixture. By plowing the skin of adjacent units spanning the two units

30 on under pressuts, the skin fills any holes, and on each top erd of each unit, all as 3
cracks OF Crevices {hat exist between concrete  shown. The central. portions of the units of
anits, to seal the: wall. ‘Another important the next cOUrse are impaled on the pro-’
aspect is to be noted here. Since:there will truding barbs 50 that the units are staggered,
be someé voids between the construction and additional reinforcing devices .are in-

45 units 10, the concrete sprayed onto the serted in .the tops of these units as just 100
surfaces will fill these yoids so as to “key described. Therefore, each unit is reinforc
into the walls as ____s_tructural members them- by four barbs and tied to four adjacent units
selves to stiengthen the wall structure. as before: when the mixture sets BP in a
Since the sacks are also porous and expose hardened state.

40 the concrete therein, the surfacing material - - Additional reinforcing can be provided by 105
is bonded directly thereto and keys to the inserting elongated steel reinforcing rods
sacks themselves. The rough surface of the horizontally through at least part of the
sacks facilitates: this ponding process- In length of a course as shown in FIGURE 8.

addition, the rough surface. onto which the Here, yeftical reinforcing members are like

as concrete is blown- and the fact that this wise employed, and in addition, an elongated 110

material keys jrito this surface means that steel reinforcing rod 112 is inserted through
very little, or riegligible, shear OF lateral several ‘units in & cOurse along one

stress is present in the surface material that direction to form continuous -reinforcement.

would tend to_ cause it 10 ‘become loose 0f These rods can be employed at each course

50 crack off. This “method of applying a_skin or, as shown, be employed at predetermined 115
to a structural;wall having the particular spaced apart COUTSSS as denoted by rein-
characteristics noted "also contributes t0 2 forcing rod 114 to further strengthen the
wall structure of superior strgngth, 'utxhty structure. :
~and appearance. The: skin also provides a  The construction uDits described herein
55 moisture proof barrier for sealing the wall . can be -packaged as shown in FIGURE 9, 120
and the construction units. which allows the unit to be shipped, dis-
.~ When the wall structure is completed t0 - played and transported without loss of the
the. desired height with the construction material contained within the porous sack,
units, .an gddxti‘o'nal coating of concrete can  and ‘which packaging prevents moisture in

.G be sprayed onto ‘the “surfaces 10 finish the the ambient atmosphere from activating the 125

wall. A coating 88 can be sprayed onto the contents. : The: “basic construction unit 18
initial coating: 30 on the outside wall and * “packaged ‘in .2’ watet repellant bag

left in a rough’ textured condjtion for similar or the same as that employed in -
hppearanét.-'()_'nf the inside surface of the packaging cement, and sealed by any suit-

o5 wall, it is usually necessary to install pipes able means at the open end 122 thereof, such 1_30
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nstruct over this beam
1 interior st al wall such as would be
required. to h support the roof structure,
as compared to:a- partition wall that is not
10ad bearing, all as. will be described below.

metal or wood partition 180 can be erected
above an interior concrete foundation beam
156, and suitable panelling material caa be
installed in the wall, all as is well known.
Such partition wall can

7.

as. by stitching.. S L A fragmentary side elevational view in
“The method of érecting 2 structural wall, section taken across section lines 12-12 of
including. ¢ provision: of ‘a foundation and FIGURE 11is shown in FIGURE 12, which
~concrete: slab’ flooring’ has; been. described  illustrates a concrete slab fiooring poured

5_above. T followi 4 more - detailed. . over .the concfe s:foundation beams -and 70"
- idescription Of the method of constructing:a*. wail ‘structures ‘erected -thereover. Concrete
- “complete’ building: - - o # beams 24, 152,154 and 156, in addition to0
There is-. _sho“é_vn-ip__FIGURE 11 a“per- the other interior foundation beams of the
- 'spective view of the :concrete beam found- building, are poured to ground level. Then,

40 ation for an ‘entire - ding with part of the at least ome course of construction units is 75

" eaith broken -away. 10 ‘show the concrete 1aid on the outer grade beam 24 by impaling
beam. To ‘erect a-building or house, the lot them on the reinforcing rods 50 and theén

. on .which the: building is to be erected is wetting the units to produce concrete that

- staked out 1o determine the ‘height of the will harden. A ‘sufficient number of courses
15 floor for “drainage . ‘Normally the highest of the units are laid on the outside grade 80

* point of the 16t is ‘sclected for one comer beam 24 to act as a form -against which

of the building: and :from “which the con- the concrete slab flooring can be poured.

struction is started.- After this spot is In the particular example shown, no dirt

: selected, a determination is made of any. fll is required: -within the confines of ‘the

90 fill that will ‘bé required to level or elevate outside grade beam 24, as it is assumed 85
the lot, or. alternatively and excavation or that the building site is substantially level. -

~ earth moving to ‘establish the house and The concrete slab is then poured between
- the floor .thereof . at, the desired elevation. the confines of the partially erected wall
Next, all of the ‘ corners: and edges of the structure atop the outside grade beam 24
25 building are staked: ‘OF . marked, and all and - which directly _overlies the interior 90
beams constituting’ the foundation of the foundation beams. As already noted, the
_ building ate Jaid ;oiit- as to their location concrete slab floor rests on 2 ledge of the
with stakes and:§ tings, or the like. The outside grade beam 24, and is further
main-foundation forithe: ilding constitutes supported by the interior foundation beams.

30 a concrete ‘beam :COLI¢ o the out- The outside wall structure is then com- 93
side or -exterior ‘W J: structure. Preferably, pleted according to the foregoing description.
cohcr'ete-.-bgarr’is corresponding to the interior It may be necessaty to provide structural
walls also: constitute. the foundation for the or load bearing walls in the interior of the
building. When all of ihe concrete foundation " puilding for any number of purposes, such

15 beams' are laid out; corresponding trenches as, for example, t0 additionally support the 100
are excavated within .which concrete is to roof structure. For this purpose, reinforcing

. be poured to form -the foundation. _ rods 172, which protrude above an interior
_-Referring to FIGURE 11, a trench 20 is foundation . beam 152 sufficiently to also
excavated corresponding with the exterior protrude above, the concrete slab floor 160-

40 walls of the building. In addition, trenches after poured, are provided as an added 105

V' corresponding. to the interior walls- of the measure for securing a structural . wall to
building, and . whichi -intersect the exterior -the concrete slab fiooring. Thereafter, con-
wall: trench, are-excavated. Concrete is then struction wpits 170 are laid on the floor .
poured to ground level in all of the trenches directly overlying the concrete beam 152,
to form a moO nolithic foundation structure and additional zeinforcing rods 174 are 110

45 comprising the ‘séveral concrete beams in employed 1O further  reinforce the wall
_which the foundation. comprisés what will structure, It will be noted that the reinforcing -
‘be referred to-as the grade beam 24 pro- rods 172 can be climinated in many, if not
viding the majorfoundation for the building - all, instances, since this wall is not a load

50 and-corr_eSpgn_di_r_;g"-"tfo_the outside walls there-- bearing wall to the extent as are the out- 115

Y of, and -several other -foundation beams side walls; The outside walls primarily
- corresponding. the various interior walls support the roof structure and withstand
-of the. buildin, such’as the beams 152, 154 wind and other external forces. If the rein-
and 156, as “examples. When the concrete forcing rods 172 are eliminated in the

55 ‘beams are poured, reinforcing: rods 50 are in-  interior wall, the weight of the interior wall 120
-serted. ifi' the’outside conerete grade beam 24 is sufficient in conjunction with concrete

- -for tying the firs cotirse of construction units bond between the lowest course and’ the
to this' grade ‘beam. I -addition, reinforcing concrete floor. . .
rods 172 can b ;;}_‘rt_')vided in one or inore In meost instances, the interior walls are
of the interiof undation beams should it for partition purposes only, for example, 2

125

be .secured in 130
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- “securing -the - partition to the floor . with
: snitable -pins ‘182 shot through an apertured
- flange 184.- - " . - : :

* The interior - concrete . foundation beams

-, .also underli¢ openings-in the interior walls

""" and- partitions. constituting doors. Such is

i - ~the case‘ as- shown with interior concrete

- _foundation beam 154 wherein no wall or

10:‘partition is erected over that portion of the

“beam as shown in FIGURE 12.

Sy o " A _detailed illustration of a door frame
SE as installed ‘within a load bearing wall

g ' - structure ‘is shown in FIGURE 13, wherein

" spaces apart-vertical sidé frames connected
together at the bottom by -a base frame or
_plate. The two vertical side frames include
~ * laterally, outwardly opening channels 191,
20. :and suitable T flanges 192 and 194 held in
the channel of the door frame are employed
" for securing the frame to the wall structure.
Assuming that the door frame illustrated in
“FIGURE 13 is provided in an exterior wall
25 of the building, the bottom plate of the door
_ frame is placed directly on top of a course
" of- the construction unit that is level with
5 ¥ - the inside concrete slab flooring. The door
o - frame is secured in place by inserting rein-
R 30 forcing rods through suitable openings, such
a§ through holes 193 in'the lower flange 192.
‘Thereafter, the wall is erected around
the door frame by the successive laying of
courses of the construction units,- wherein
35 the construction units are laid directly in
_the channels 191 directly against the door
- frame. This locks the door frame in place
. _as the construction units set up.' As many
- securing flanges can be employed as desired,
40 wherein another flange 194 is shown inter-
" mediate the height of the door frame and
- which is secured to the construction unit

. directly underlying the flange.
- Since most door frames are not substantial
45 enough to constitute a load bearing member,
" .it is desirable to eliminate any substaritial
“load bearing down on the door frame itself.
~ To avoid such a load, the wall structure is
. laid flush with the top of the door fgrame,
50 :at which level a load bearing plate or lintel
- 196 is employed to span across the top of
the door frame and act as the top portion

198 through the ends thereof and through

55 -which reinforcing rods can be inserted into

" the construction unit directly underlying the

- ends of the lintel. After the structure has

~ set up. substantially all of the weight of the

wall directly’ above the door frame will be

60 carried by the lintel, and-which weight is
~ transferred to the structural wall itself.

window frame in the wall structure as the
* Jatter is erected is shown in FIGURE 14.
65 The window frame 32 constitutes a rect-

~-place -by any -suitable meaﬁs, such as by -

15 the ‘door frame 190 comprises a pair of

of the frame. The lintel has suitable holes .

A more detailed illustration of installing a -

angular framework having .an outwardly
openirig channel 200 provided about the

‘entire perimeéter thereof. When the level of

the wall is attained during erection that
corresponds to the lower sill of the window, 70
the window frame is installed by setting it
down directly over this particular course
of construction units so that the channel
200 spans the wall, as shown. Suitable T
flanges 202 and 204 are employed to secure 75
the frame to the various underlying con-
struction units by insérting reinforcing rods
through holes 202 in flange 201, for example.
Again, as many of these flanges can be
employed up the side of the frame as 80

desired. The wall is successively laid about
“the window frame so that the construction
_units key into the channel 200 at the sides
_thereof, as shown. As with the door de- .
seribed in FIGURE 13, it is desirable .to 85

transfer the weight of the wall above the
window away from the window frame. As
one example, a lintel was employed to bear
this load over the door frame in FIGURE
13. As another example, a horizontal rein- 90
forcing rod or member 206 can be inserted
through a plurality of the construction units
that directly overlie the window frame
adjacent the top thereof, so that this rein-
forcing rod takes the load of the wall above 95
the window frame and transfers it to that

‘part of the wall adjacent the sides of the

frame. _

1t has been found advantageous to employ
elongated porous sacks for most building 100
construction as will be described in con-
junction with- FIGURES 15 and 16. In
addition, a preferred method of stacking the
sacks will' be described with reference to
these figures. As shown in FIGURE 15, an [05

- elongated porous sack 220, such as com-

prised of burlap for example, is filled with a
dry mixture of sand, aggregate and cement
as earlier deseribed. The sack is stitched
along the bottom in a seam 222, thus {10
leaving a short tail 224. Similarly, the sack
is stitched along one side in a seam to
leave an edge 230 running along the side.
As before, it is unnecessary to sew up or
permanently close the open end of the sack, 115
wherein the open end 26 is folded over to
abut against the adjacent sack end 228.
When the sacks are filled with the dry
constituents, the sacks tend to become cir-
cular shaped in cross section, but because 120
of the seams in the sack, the shdpe is
actually oval having its widest dimension
intersecting the seam along the side of the
sack; There is shown in Figure 15 an arfay

of these sacks stacked on each other in 125

superimposed courses, and FIGURE 16 is
an end section view taken through section
lines 16-16 of FIGURE 15. This slightly
greater ‘dimension in cross section will be

seen more clearly from FIGURE 16. It 130
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will also be’ '-s'eéfq '__"_tha_t__-the sacks are not form of rods.

- turned “inside ‘out after being stitched, since
‘more. mixture.can’-be ‘placed in each sack
when the edges-are left on. the outside as

S.shown. = ¢ i .

- A preferred method of stacking the sacks

' comprises arranging ‘a: first . course of the
sacks 220-on-a:concréte beam 221 with the
longest : ‘cross: ‘sectional dimension . of the

40 sack ‘being arranged vertically. That is to.

say, the seam along the side of the 'sack is
faced directly upward, and the seam 222
at the end of the sack is arranged as nearly
-as possible. along the' vertical. The next

A3 course’ of sacks ‘is-laid ‘on top of the first
-course 'so“that the ‘end seam 222 of the
-next, course ‘of ‘sacks.is aligned, vertically,
‘with the eénd seams’ of the sacks directly
~beneath  this course. This is more clearly
seen in FIGURE':16. Thus, as the wall
-height progresses, the wall remains straight
and vertical and does hot get out of plumb.
Thus, the seams. become an aid for visual
alignment for erecting vertical walls. It will

25 be understood that suitable reinforcing rods
(not shown) are ‘émployed ‘between adjacent
:sacks, wherein “these 'reinforcing rods are
‘inserted directly through the top seams of
the sack. - - i .

30 .The invention has ‘been described with
reference 10 specific embodiments thereof.
However, ~ modifications and substitutions
that do not -depart from the true scope
thereof are contemplated. For example, it

35 may be desirable 'in the construction of
some buildings to space apart adjacent con-
struction units contained within one or more

" courses to provide - a ‘partially open con-

struction. Other:variations will undoubtedly

40 occur to thoseé skilled in the art. Therefore,
it is intended that the invention be limited
only as defined in the appended claims.

WHAT I CLAIM 1S:—

' thod “of_structural construction

15 in which separate-units in the form of porous
containers containing a. dry concrete mix-
ture, as herein defined, are arranged in a
course or courses.and wetted from the top.
and the ‘wetted mixture sets to. form an

50 integrated’ structure.

2. A method as.claimed in Claim 1 in
which the units ‘are” wetted only from the
top. Rt e _

%. A method.as claimed in Claim 1 or

35 Claim 2 in which each of the units is wetted
individvally, . = C

4. A method as claimed in any one of
the preceding claims in which the structure
includes reinforcing- memibers. .

5. A method-as claimed in Claim 4 in
which the reinforcing’members are arranged
to interconnect: adjacerit units in the same
or adjacent courses.

6. A method: as:.claimed in Claim 6 in
65 which the reinforcing members are in the

60

7. A method as claimed in Claim 6 in
which the rods are driven through super- -
imposed units to extend into the units in an
underlying”course.

8. A method as claimed in any of Claims
4 to 7 in which a first pair of reinforcing
rods in each construction’ unit are also in-
serted in an adjacent pair of said units
immediately underlying each construction
unit to tie the construction unit to each of
said adjacent pair of said underlying units,
and a second pair of reinforcing rods in
each construction unit that are also inserted
in an adjacent pair of said units immediately 80
overlying each construction unit to tie the
construction unit to each of said adjacent
pair of said overlying units.

9. A method as claimed in any one of
the preceding claims in which a coating of 85
concrete in the wet state is applied to a
‘course or courses to peneirate the voids
and key thereto to form a continuous coat-
ing.

10. A method as claimed in any of the 90
preceding claims in which a coating of
finishing material is applied to the side of
the course or courses.

11. A method as claimed in Claim 10 in
which the finishing material is applied under 95
pressure, _

12. A method as claimed in any of
Claims 9 .to 11 in which the coating is
-applied to a course of units, and then a
further course is superimposed on that 100
course and a further coating is applied to
the two courses.

13. A method as set forth in Claim 12 --
in which the coating is of concrete, and .
including the step of applying a finishing 105
coat of material onto the concrete coating.

14. A method as claimed in any one of
the preceding claims in which the mix-
ture comprises gravel sand and cement and
the wetting is effected by water, the amount 110
of water being suflicient only to wet the
cement so that there is only a predeter-
imined minimum amount of slump in the
unit.

15. A method as claimed in any preced- L15
ing claim in which the construction units
after wetting are allowed to set up and
harden without further handling.

16. A method as claimed in any preced-
ing claim in which the porous containers .[20
comprise sacks having seams along the end
and the superimposed courses of units are
arranged by positioning the sacks with the
seams vertical.

17. A method as claimed in any one of 125
the preceding claims in which a concrete
foundation is laid in a trench to form a
concréte beam and the construction units
aré arranged in close proximity in super-
imposed courses on the concrete beam to 130
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y 3 will also be scen that the sacks are not form of rods,

7 CF turned inside out after being stitched, since 7. A methiod as claimed in Claim 6 in

y S ‘more’ mixturé .can be placed in each sack which the rods are driven through super-

X e s when the: edges are’ ]eft on the outside as imposed units to extend into the umits in an .
v, 10 s -shown P underlying course.

b cA preferred method of stacking the sacks 8. A method as claimed in any of Claims

s -__compnses arranging ‘a first course of the 4 to 7 in which a first pair of reinforcing

= - sacks 220 on a concrete beam 221 with the rods in each construction unit are also in-

T 10 ]ongest .cr(.)s.s- secnonal (:hmens]on of the _serted in an ddjacent pair of said units
o 75 10 sack being arranged vertically. That is to immediately underlying each construction
. say, the.seam along:the side of the sack is unit to tie the construction unit to each of

s faced directly upward, and the seam 222 said adjacent pair of said underlying units,
sle. at the end of the sack is arranged as nearly and a second pair of reinforcing rods in
“be B8 possible: along. ‘the vertical. The next each construction unit that are also inserted

as 80 15 course. of sacks'is 1aid on top of the first in an adjacent pair of said units immediately 80
out - ‘course"so that the.end seam 222 of the overlying each construction unit to tie the
Hion ‘mext, course of sacks.is aligned, vertically, construction unit to each of said adjacent
ides with the end seam_s.-_of the sacks directly - pair of said overlying units. = '

de- ::zo-beneath this course. This is more clearly 9. A method as claimed in any one of

s to 85 seen -in FIGURE 16 Thus, as the wall the preceding claims in which a coating of

ihe . -height ‘progresses, the wall remains straight concrete in the wet state is applied to a
CAs -.and vertical and doés not get out of plumb. course or courses to penetrate the voids
‘bear Thus, ‘the seams become an aid for visual and key thereto to form a continuous coat-
URE -alignment for erectifig vertical walls. It will ing. o

cein- 90 - 25. be understood that suitable reinforcing rods 10. A method as claimed in any of the 90
erted (not shown) are employed between adjacent preceding claims in which a .coating of
units -sacks, - wherein these reinforcing rods are finishing material is applied to the side. of
sramé ‘inserted directly’ through the top seams of the course or courses. _
rein- ‘the sack. 11. A method as claimed in Claim 10 in
2hove 95 -30- . 'The invention has been desciibed with which the finishing material is applied under 95
y that reference to specific embodiments thereof. pressure.

3¢ the However, modifications and substitutions 12.. A method as claimed in any of

that do not depart, from the true scope Claims 9.to 11 in which the coating is

mploy is thereof are contemplated For example, it applied to a course of units, and then a
zilding 100 35 may be desirable' in. the conmstruction of further course is superimposed on that 100
\ con- some buildings to space apart adjacent con- course and a further coating is applxed to

i6. In _ struction units contained within one or more the two courses.

ing the ¢ courses to provide”a partially open con-  13.- A method as set forth in Claim 12---
nee 1o { W struction. Other varjations will undoubtedly in wh_x,ch the coating is of concrete, and .
15, an 105 occur to those skilled in the art. Therefore, including the step of applying a finishing 105
S c’o o : it is intended that the invention be limited coat of material onto the concrete'coating.
Lwith 2 R only as defined in the appended claims. 14. A method as claimed in any one of
cement i WHAT 1 CLAIM 18:— the preceding claims in which the mix-
stitched ; 45 1. A method of" structural construction - ture comprrses gravel sand and cement and .
2, thus 110 in which separate urits in the form of porous the wetting is effected by water, the amount 110
T sack containers containing' a dry concrete mix- of water being sufficient only to wet the
om0 i ture, as herein defined, are arranged in a cement so that there is only a predeter-
he side. i course Or courses and wetted from the top, mined minimum amount of slump in the
¥ up Of £ 50 and the wetted mixture sets to.form an unit.
N o oack, 115 | integrated structure. . - 15, A method as claimed in any preced- LS
over to - i 2. A method as clarmed in Claim 1 in ing claim in which the construction units
4208, which- _the units are wetted only from the after wetting are allowed to set up and

he dry i top. harden without further handling.
ome Cif- P 5 3. A method as cIarmed in Claim 1 or 16. A method as claimed in any preced- .
pocause 120 Claim 2 in which each of the units is wetted ing claim in which the porous containers 120
Lshape s individually, : comprise sacks having seams along the end
Yimeqsion 4. A method as- claimed in any one of and the supenmposed courses of units are
é ¢ the the preceding claims in which. the structure arranged by positioning the sacks with the

e 0 rray t . includes reinforcing members. seams vertical.
i (a)nth:r i 125 i 60 5 A method as’claimed in Claim 4 in ‘17. A method as claimed in any one of l25
RE 16 is which the remforcmg mhembers are arranged .the preceding claims in which a concrete

Y section. to- interconnect adjacent units in the same foundation is laid in a trench to form a
: lightly’ or adjacent courses, concrete beam and the construction units
us s ’ﬁ 6 6. A method as. claimed in Claim 6 in are arranged in close proximity in super-
D{I]l_:‘lwi 6. It 130 S _.whrch the remforcmg members are in the imposed courses on the concrete beam to 30
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- form an integrated wall structure.

- 18. A method as claimed in Claim 17
in which a roof structure is mounted oi
the top of the wall;structure. -

h ‘claimed in Claim 17

'+ or :Claim 18 in which reinforcing members

are inserted in the concrete beam to project

upwardly from it and the construction units
on the first cotuirse’ are ‘impaled upon the
reinforcing memebrs.

20. A method as claimed in Claim 19
wherein the beam is w1der than the said
construction units. :

21. . A method as: clalmed in Clalm 20
in which the beam foundation corresponds to
-the exterior walls of a building, and in which
.concrete is pouted within the confines of
said foundation beam against one course of
structural units.on the beam acting as a

- f.20 form to provide a slab overlying said found-

atx(l)ln beams and correspondmg to mtenor
walls.

22. A method as claimed in Clalm 21 in
which at least one course of construction
units is arranged on the foundation beam
spaced from the interior edge thereof and
said concrete slab overlies the inner portion
of the foundation beam between said interior.
edge thereof and said at least one course. -
300 23. A method as claimed in any of

Claims 17 to 22 in which trenches corres-
ponding to exterior and interior walls are
excavated so that each trench corresponding
to a -wall of a building is intersected by at
35 least one other trench corresponding to

another wall of the building, and a mono-

_lithic beamm foundation structure is formed

when said trenches are filled with concrete.
24. ‘A, method as' claimed in any pre-
ceding claim'in which a framed opening is
inserted by placing a rigid frame compris-
ing a pair of spaced apart vertical members
secured to a pair.of spaced apart horizontal
members, said pairs of members forming a
rectangular frame, the ends of said hori-
zontal members extending past the ends of
said vertical members, in a wall being built
of units, securing the ends of the lower
horizontal member to the wall adjacent
thereto with vertically disposed reinforcing 50
members adjoining said ends and disposed
within the adjacent wall, positioning the

40.

45

-ends of the upper horizontal member to the

bags adjacent thereto with vertically dis-

posed  reinforcing members adjoining said 55

ends and disposed within said adjacent bags.

25. A method as set forth in Claim 24
wherein . said vertically disposed members
have an outwardly disposed channel and
said ends of said subsequently arranged 60

courses are positioned with said channels.

26. A method as set forth in Claim 24
or ‘Claim 25 wherein said horizontally dis-
posed members have an outwardly disposed
channel and wall portions adjacent said 65

- horizontal members are positioned within

said channel.
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