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This invention relates to concrete and concrete 
structures and the method of making them. 
An object of the invention is to improve the 

properties of concrete and concrete products, such 
as its strength, watertightness and bond to steel 
or other materials. 
Other objects of the invention will be apparent 

from the following description and accompanying 
drawing taken in connection with the appended 
claims. 
The invention comprises the features of con 

struction, combination of elements, arrangement 
Of parts and methods of manufacture and opera 
tion referred to above or which will be brought 
out and exemplified in the disclosure hereinafter 
set forth, including the illustration in the draw 
Ing. 
In the drawing: 
Figure 1 is a top view of a concrete pipe casting 

form used in carrying out the invention; 
Figure 2 is a section on the line 2-2 of Fig 

ure 1; and 
Figures 3 and 4 are transverse and longitudinal 

sections illustrating the forming of a concrete 
collinn. 
A feature of the invention resides in the use 

of a gas generating agent in the concrete mix 
ture and in confining the concrete during set 
ting to prevent its free expansion. When con 
Crete containing the gas generating agent, such 
as aluminum powder, for example, is restrained 
from expanding freely, we have discovered that 
unusual benefits are obtained. The resulting con 
Crete is found to have better strength, greater 
watertightness and to produce a better bond to 
steel. 
One method of practicing the invention com 

prises mixing a concrete of Portland cement, ag 
gregates, and water, and containing, in addition, 
a gas-generating agent, then pouring or placing 
the concrete in a form having covering or con 
fining means to prevent free expansion of the 
concrete by the gas generated therein. The pre 
ferred gas generating material is powdered alu 
minum and it is preferably used in the propor 
tions described in Billner Patent #2,023,001, is 
sued December 3, 1935, namely, from 0.3 to .3 
grains of aluminum powder per pound of dry ce 
ment powder. 

Referring to Figures 1 and 2 of the drawing, 
which show a concrete pipe casting form, the con 
crete mix 9 as described above is poured between 
inside and Outside cylindrical metal forms O and 

to fill the space between them. Cast steel end 
cover rings 2 and 3 are clamped on the ends 
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of the form and secured tightly against the ends 
by tie-bolts 4 extending between them. The 
faces 5 of rings 2 and 3 may be formed to give 
any desired configuration to the ends of the con 
crete pipe. 
The forms and end rings are left in place until 

the concrete sets. The gas generated during set 
ting produces internal pressure but cannot cause 
any appreciable expansion of the concrete. 

Figures 3 and 4 show the invention applied to 
the making of concrete columns. The concrete 
9, containing a gas generating agent, is poured 
into a steel tube or cylinder 20 to fill it and end 
plates 2 and 22 are clamped in place by tie-rods 
23 to maintain the concrete under confinement 
and resultant internal pressure during setting, 
The end plates and steel cylinder may subsequent 
ly be removed or cylinder 20 can, in some cases, 
be left on to further strengthen the column and 
protect the concrete. 
We have found that this process results in a 

concrete of improved strength and watertightness, 
Where steel reinforcement is used it also pro 
duces an improvement in the bond between the 
Concrete and the Steel. The method further re 
Sults in the reduction or elimination of “water 
gain' under the aggregate particles and under 
reinforcing bars. The contact between the ce 
ment paste and the aggregate and also to rein 
forcing members is promoted by the pressure. 
While the present invention, as to its objects 

and advantages, has been described herein as car 
ried out in specific embodiments thereof, it is not 
desired to be limited thereby but it is intended to 
cover the invention broadly within the spirit and 
Scope of the appended claims. 
What is claimed is: 
1. The method of making a concrete structure 

which comprises preparing a concrete mix con 
taining a gas generating agent, completely filling 
a form with said mix and completely enclosing 
said mix therein and restraining all the walls of 
said form against outward movement prior to any 
material generation of gas in said mix to prevent 
expansion of Said concrete mix by said, gas gen 
erating agent. 

2. The method of making a concrete structure 
which comprises preparing a concrete mix con 
taining an aluminum powder, completely falling 
a form with said mix and completely enclosing 
said mix therein and restraining all the walls of 
Said form against outward movement prior to 
any material generation of gas in said mix to pre 
Went expansion of Said concrete mix by said alu 
minunpowder. 



3. The method of making a concrete body which 
comprises preparing a concrete mix containing a 
gas generating agent, completely enclosing said 
mix in a form and restraining the unexpanded 
mix by said form against any substantial ex 
pansion during the setting period thereof. 

4. The method of making a concrete body which 
comprises preparing a concrete Inix containing a 
gas generating agent, completely enclosing said 
mix in a form and restraining the unexpended 
niX by said form against any substantial eX 
pansion during the setting period thereof, where 
by a substantially non-porous concrete body is 
produced having higher strength than a body of 
similar composition which has been allowed to 
expand under influence of said gas generating 
agent, and higher strength than a body of...similar 
composition without the presence of said gas-gen 
erating agent. 

5. The method of making a concrete-body 
which comprises preparing a concrete mix con 
taining aluminum powder, completely enclosing 
said mix in a form 'and restraining the unex 
panded mix by said form against any substan 

O 

5 

tial expansion during the setting period thereof. 
6. The method of making a concrete body which 

comprises preparing a concrete mix containing 
aluminum powder, completely enclosing said mix 
in a form and restraining the unexpanded mix by 
said form against any substantial expansion dur 
ing the setting period thereof, whereby a substan 
tially non-porous concrete body is produced hav 
ing higher strength than-a body of similar com 
position awhich has been allowed to expand due 
to the generation of gas by Said aluminum pow 
vier, and higher strength than a body of similar 
composition without the presence of aluminum or 
other gas generating agent. 

7. The method of making a concrete body which 
seenprises preparing a concrete nix containing 
aluminum powder in proportions of from .03 to .3 
gram of aluminum powder per pound of dry ce 
ment powder, completely enclosing said mix in 

20 a form and restraining the unexpanded mix by 
said form against any substantial expansion dur 
ing the setting period thereof. 

--KARL P. BILLNER. 
ROY " W. CARLSON. 


