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4. Claims. 

This invention relates to a method of building 
With cementitious materials reinforced with 
WOwen Vegetable fabrics. 
One of the objects of the invention is to devise 

means for building structures which will be cheap 
and economical. Another object of the inven 
tion is to build structures which have great 
strength but at the same time are very light. A 
further object of the invention is to avoid the use 
Of moulds or shuttering when building such 
Structures. In order that the invention may be 
clearly understood reference will be made to the 
accompanying dra Wings which give some exami 
ples of its various applications and in which:- 

Figure i shows a cross-section of a pillar or 
Support. 

Figure 2 shows a cross-section of a pipe. 
Figure 3 shows a horizontal Section of a por 

tion of a double wall. 
Figure 4 shows a vertical section through a wall 

plate. 
Sigure 5 shows a vertical section of a portion 

of a double Wall. 
Sigure 6 shows a vertical Section through a 

roof. 
Figure shows a section of a barrel. 
Figure 8 shows a vertical Section of part of a 

foor laid on the ground. 
Figure 9 shows a vertical section of part of a 

floor supported on Walls, and - 
Figures 10 and 11 show tubular building mem 

bers. 
Pillars or posts may be made as shown in 

Figure 1 by forming a tube 1 having the required 
diameter of Hessian 2 or other flexible nate 
rial. With a fairly coarse or open mesh and Sus 
pending this by any suitable means. Fluid na 
terial 3 such as concrete, cement, plaster, or the 
like is then poured into the tube which has prefer 
ably been wetted beforehand. The initial ten 
Sile Stress is given to the Hessian by the Weight 
of the fluid material and the shrinkage. The 
finer parts of the material 3 such as the sand 
and cement will ooze out of the Small holes until 
the Hessian is completely encased in material. 
Additional cement, plaster, or the like may be 
added to the outside if required and any desired 
finish or colouring effect may be given to this. 
Metal reinforcing Such as Wires, rods or the like 
may be placed in or around the Hessian tube be 
fore filling with material where extra strength 
is necessary. The setting of the cement main 
tains the initial tensile stress in the flexible ma 
terial. 

Pipes can be made as shown in Figure 2 in which 

(C. 2-) 

the Hessian 2 in the form of a long Strip is Wound 
helically as tightly as possible upon a collapsible 
mandrel or core 4. It is then preferably wetted 
and coated with a slurry or paste of cement, COn 
crete, or the like. After this coating is dry a fur 
ther layer in the form of a paste or mortar of any 
suitable material is added. The mandrel 4 is then 
removed and the inside Surface may be coated if 
desired with a layer of cement, concrete, plaster, 
Cr the like by any suitable means. The shrinkage 
and the initial tension produce the permanent 
tension in the reinforcement of the finished pipe. 

Walls may be made as illustrated in Figure 3 
Which shows one of the Supports 5 to which the 
Hessian is fastened, the other ends of the Hes 
Sian being stretched and fastened to One or 
more other supports according to the length of 
the wall. The Hessian 2 is Secured by incorpo 
ration in the concrete pillar or Support 5 by 
being enclosed within the Wooden Shuttering 
When casting the pillar. The opposite side of 
the pillar is provided with a timber insulating 
and fixing strip 6 which is secured to the pillar 5 
by means of nails 7 and Staples 8 or any other 
Suitable means. The Hessian 2 is preferably 
wetted and then covered with a thin paste or 
Slurry of concrete or cement and When dry is 
covered over with a layer 13 on the outside of 
concrete or cement to form the outside wall O. 
A thin layer 14 of concrete or cement is then 
Covered over the inner side of the Hessian 2. If 
it is desired to form a double Wall another length 
of Hessian 2 is secured to the strip 6 by suitable 
nails or the like (the heads of which are left 
projecting) and the Hessian is covered over with 
a rendering of plaster or the like 15 which is 
preSSed through the open meshes of the Hessian 
to form an inner coating 16. 
The top of the Hessian 2 of the outside wall O 

is cast into the wall plate 17 as shown in Figure 95 
4. While the Hessian of the inner Wall I is Se 
cured to a timber rail 18 cast into the top rail. 
The bottom of the Hessian may be secured in a 
Similar manner. The Hessian is stretched as 
tightly as possible over the framing to produce 
an initial tension which is considerably increased 
by the shrinkage produced by the application of 
water or by the wet concrete or cement and is 
maintained in the material by the setting of the 
concrete, cement, or the like. 

If desired the timber insulating and fixing strip 
6 may be made with taper sides and then Sur 
rounded upon three sides with the concrete. In 
stead of making the pillars or supports of con 
crete these may be made of timber as shown in ll0 
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Figure 6, the Hessian being nailed thereto and 
Suitable nails or Spikes being driven in to pro 
Wide an anchorage for the layers 13 and 15 of 
concrete, plaster, or the like. 
A covering of cement or plaster from one quar 

ter to one half inch thick either on one or both 
Sides of the Hessian forms a very Substantial 
Wall. 
When Windows or other openings are required 

it is only necessary to refrain from plastering 
OVer this space by placing a Wooden frame Or 
board in the required position. When the plas 
tering is set the frame or board is removed and 
the Hessian can be cut out or burnt away thus 
leaving the required opening. 

Roofs can be very simply and easily made a C 
COrding to my invention. A ridge-post 20 or the 
like as shown in Figure 6 is mounted in the re 
quired position and dry Hessian 2 of the desired 
length and width is then draped over the ridge 
pole and brought down and Secured over the 
Walls at 2 and continued if desired as ShoWn in 
dotted lines to form the eaves where it is at 
tached to suitable poles or the like to keep it 
Stretched out to the desired curve. If required 
Wire netting or other metal reinforcement may 
be placed under the Hessian to prevent it sag 
ging too much. A layer of cement or concrete 
plaster 23 is then placed over the whole of the 
Outside of the Hessian 2 which acts as the re 
inforcing means and also the Supporting means. 
When this outer layer is Sufficiently set a layer 
Of cement or other plaster 24 is placed upon the 
underside of the Hessian to enclose completely 
the Hessian and Wire netting, if such is used. 
The Space between the Wall plate and the Hes 
Sian is preferably filled with concrete 25 to as 
Sist in Securing the roof to the Wall. The poles 
are then removed and a monolithic roof of great 
Strength and lightness is produced. 
In this case the Hessian shrinks as before and 

the tension is provided by the Weight of the fluid 
material placed upon it. 
The gables at each end can be made by plas 

tering a piece of Hessian of the required shape 
placed and shrunk in position either before or 
after the plastering of the roof. 
ACCOrding to another application of the in 

Vention I can form barrels as shown in Figure 7 
by fastening the dry Hessian to two hoops 30, 31 
Which can be kept apart by suitable members 
So as to hold the Hessian taut. If desired fur 
ther intermediate hoops 32 may be employed at 
different points to keep the Hessian stretched 
in a circumferential direction. The Hessian 2 
is preferably shrunk with water and then cov 
ered with a paste or slurry of concrete, cement, 
of the like by means of a brush to set the ma 
terial with an initial tensile stress which is ob 
tained by the shrinkage. It is then plastered 
With a layer 34 of the concrete, cement, or the 
like. 
According to another application of the inven 

tion, as shown in Figure 8 floors can be very easily 
made upon ground which is levelled and prepared 
for the purpose. The usual footing 40 is provided 
and holes are made in the ground at regular in 
tervals by means of a crowbar or the like and 
these are filled with concrete up to the level of 
the footing 40 to form supports 41. A layer of 
Sand 42 is then Spread over the ground level With 
the SupportS and the Hessian 2 is laid on top of 
this and when stretched is securely fastened to 
the footing 40 all round the floor. Concrete 43 
of fairly liquid consistency is then spread all 

1,955,716 
OVer the Hessian 2 to a thickness of about one 
inch. If necessary a thin coating can be given 
first of all with a brush. The finest particles of 
this concrete Will pass through the mesh of the 
HeSSian and Unite with the sand thus forming a 
complete casing enclosing the Hessian. The nois 
ture and cement will shrink the Hessian and to 
gether With its weight give it the initial tensile 
StreSS. If desired a thin layer of concrete could 
be placed upon the ground first and then when 
dry the Hessian laid down upon it, Secured to the 
frane, shrunk and covered with concrete. Or a, 
Second layer of HeSSian 2 could be laid down SO 
as to form a double reinforcement when extra, 
strength is required. 

In all applications of the invention the paste 
Or slurry which is applied with a brush may be 
Inade of quick Setting cement and the plastering 
done with Ordinary cement. 

Upper floors may be made as shown in Figure 
9, the Hessian 2 being fixed to the top of the Wall 
plate 17 and Supported upon joists 44. The Hes 
Sian 2 is Wetted and covered with a layer of con 
crete or the like the weight of which keeps the 
initial tension in the Hessian. A further coat 
ing of concrete 45 or the like may be added and 
levelled off. 
Walls and floors may very conveniently be built 

of units as shown in Figures 10 and 11 which com 
prise hollow tubular members 50 of any suitable 
length. Say nine or ten feet long having a rectan 
gular Section of Say twelve to eighteen inches by 
Six inches. Four longitudinal members of timber 
are arranged in parallel at the four corners of a 
rectangle which is Small compared with their 
length and are maintained in Such parallel align 
ment by means of bracing or Supports situated 
at the ends of said longitudinal members and at 
intermediate points if necessary. Such bracing 
Or Supports are Secured in Such a manner that 
they can be easily and quickly dismantled. Over 
the framework a piece of Hessian or other Suit 
able material composed of vegetable fibres is 
Wrapped and Securely fastened so as to keep the 
whole material taut and in a state of tension. 
This hollow rectangular tube of material is 

preferably shrunk with water and is then cov 
ered over with a slurry or paste of concrete, ce 
ment, plaster, or other Suitable material and when 
this is Set a further layer of concrete, cement, 
plaster, or the like is spread all over the exterior 
of the tube. When this is set the bracing or Sup 
ports of the longitudinal nerinbers are disinantled 
and the longitudinal members removed leaving 
a tubular member of rectangular cross-section 
having a reinforcement Of Hessian or other na 
terial composed of vegetable fibres. The bracing 
or Supports may be of any suitable form. 
The Hessian is of fairly open mesh so that the 

slurry or paste will penetrate through the ma 
terial and form a protecting coating on the inside 
of the tube. If however a thicker coating is re 
quired a thin paste or slurry can be poured 
through the tube SO as to run along the inside 
walls and this can be done one or more times to 
give whatever thickness is required. The inner 
coating may be applied by any other suitable 

ea.S. 
Alternatively the Hessian in the form of a nar 

row Strip may be wound helically round the frame 
WOrk as tightly as possible so as to cover the 
whole, the overlapping of the strip being of any 
Suitable amount. The concrete, cement or the 
like is applied to the Hessian as described above. 

If desired the longitudinal members may be 
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1,955,716 
of metal and may be permanently left in the 
member 50 or may be removed as required. 
Such tubular members may be made of any de 

Sired length. Say about 10 feet or So and can be 
laid Side by Side upon the Supporting walls to 
form the floors and ceilings of the upper stories 
Of buildings. The jointS can be grouted With 
cement mortar and the Whole covered. With a lay 
er of concrete either reinforced or not as desired 
to form the foor while the underside may be 
plastered to form the ceiling in the USual manner. 
When desired a space may be left between any 
two tubular members (Say four inches or SO) 
and a reinforcing bar placed in this space which 
when filled with concrete Will form a joist be 
tween the two members. Any number of joists 
may thus be formed. The floors may be covered 
with Wood or any other Suitable covering. 
In order to build a Wall. Such tubular memberS 

may be made of any length and may be laid hori 
Zontally or vertically and bonded together by ce 
ment mortar or the like and the outside and in 
Side being then covered by a thin layer of Con 
crete, cement, plaster, or the like. 
Walls constructed in this manner are very Suit 

able for domestic buildings since they are pro 
vided with hollow Spaces and therefore will be 
Warn in Winter and cool in Sunner and at the 
same time are light in construction and cheap to 
manufacture. 

Stairs, beams and innumerable other structures 
can be made according to my invention. 
The initial tensile stress in the flexible mate 

rial adds very materially to the strength of the 
reinforcement and further preventS Cracking of 
the concrete at a later period. 

It is to be understood that various other uses 
may be found for the invention and means, meth 
ods, and materials other than those described may 
be employed according to circumstances Without 
departing from the Scope of the invention, 

I claim: 
i. A method of building structures with cenen 

titious material which Subsequently sets hard con 
Sisting in first stretching a Supporting and rein 
forcing flexible material composed Solely of vege 
table material between fixed supports so as to 
impart an initial tension thereto, thereafter wet 

3 
ting the fabric to cause it to shrink and thereby 
greatly increase the tension therein, applying 
cementitious material to the fabric. When still Wet 
So that particles of the cementitious material 
penetrate into the pores and interstices of the 
Vegetable fabric and thereby maintain the in 
creased tension in the fabric when the cementi 
tious material SetS hard. 

2. A method of building structures With cen 
entitious material which consists in first stretch 
ing a woven vegetable fabric between fixed 
Supports, said fabric acting as the Sole reinforcing 
means for the structure, thereafter applying 
thereto a coating of very wet cementitious mate 
rial So that the moisture therein causes the fabric 
to shrink and thereby be placed under additional 
tension, fine particles of the cementitious mate 
rial being carried into the pores and interstices 
of the fabric, and thereafter applying a further 
COating of cementitious material. 

3. A method of building Structures with 
cerentitious material which consistS in first 
stretching a woven vegetable fabric between fixed 
Supports, said fabric acting as the Sole reinforc 
ing means for the structure, thereafter applying 
thereto a coating of Very Wet cementitious nate 
rial so that the moisture therein causes the fab 
ric to shrink and thereby be placed under addi 
tional tension, fine particles of the cementitious 
material being carried into the pores and inter 
Stices of the fabric, and maintaining the increased 
tension in the fabric when the cenentitious na 
terial SetS. 

4. A method of building Structures With cemen 
titious material which consistS in first Stretching 
a woven vegetable fabric between fixed supports, 
thereafter applying thereto, by means of a brush, 
a thin coating of very Wet cementitious material 
So that the moisture therein causes the fabric to 
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Shrink and thereby be placed under additional 
tension, fine particles of the cementitious material 
being carried into the pores and interstices of the 
fabric, and maintaining the increased tension in 
the fabric when the cementitious material sets, 
and finally applying at least one further coating 
of cementitious material thereto in the form of a 
plaster. 
JAMES HARDRESS DE WARRENNEWALLER. 
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