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. 1 
My invention relates to the production of struc 

tures from cementitious material reinforced 
where necessary by high tensile strength mem 
bers such as iron or steel hoops or bands. 
While cementitious materials have satisfactory 

strength in compression for structural uses, they 
have little strength in tension, but by the use 
of steel reinforcing rods to take the tension 
stresses, a wide variety of structures may be 
advantageously erected using cementitious ma 
terials. 

It is a particular object of my invention to 
provide a method of producing circular tanks of 
cementitious material having a prestressed wall 
construction so constructed that the wall will 
not be under tension at any time. 
In present methods of building prestressed 

tanks of cementitious material, it has not been 
found possible to evenly distribute the stresses 
of the steel reinforcing hoops, whereas by my 
method of construction, the reinforcing hoops 
are brought individually to a predetermined value 
of tension which is utilized to set up an evenly 
distributed inward acting stress in the wall which 
is permanently retained. 
Great numbers of circular metal tanks of large 

size are used but are expensive to maintain since 
the metal must be protected against corrosion 
both by the contained ?uid and by the atmos 
phere. 
terial construction, on the other hand, require 
practically no maintenance, but have not hither 
to come into wide use since a suitable method 
of construction to produce tanks competitive in 
?nal cost'with metal tanks has not previously 
been provided. 

It is, accordingly, a particular object of my 
invention to provide a circular tank construction 
utilizing cementitious material which may be 
rapidly and inexpensively erected and will be as 
satisfactory in service as a metal tank while 
costing much less to maintain. 

Still further objects and features of my inven 
tion will hereinafter appear from the following 
description taken in conjunction with the accom 
panying drawings. 
In the drawings; , 
Fig. 1 is a perspective view of a circular liquid 

containing tank of cementitious material having 
a suspended roof of similar material, a portion 
of the wall being broken away to show the ar 
rangement of reinforcing members; 

Fig. 2 is a fragmentary section on the line 2—2 
of Fig. 1 to an enlarged scale; 

Fig. 3 is a fragmentary section on the line 3-3 
of Fig_ 2; . . 1 . . . U ._ 
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Fig. 4 is a perspective view showing the use of 
a tool of my invention utilized in the method'of 
my invention; I 

Fig. 5 is a fragmentary view in side elevation 
and to a larger scale showing the tool in initial 
applied position; 

Fig. 6 is a view similar to Fig. 5 showing the 
tool in operative position; ' 

Fig. '7 is a view taken on the line 1-1 of Fig. 5. 
In the drawings, the numeral 2 indicates a 

tank of reinforced cementitious material stand 
ing upon a cement floor and wall footing 22 and 
having a suspended top 24. The construction of 
the watertight joint of the walls with the ?oor 
may be of any satisfactory type such as are known 
in the art of building cement structures and is, 
therefore, not thought to require particular de 
scription or illustration. 
The tank top 24 is provided with the usual 

inspection manhole with cover 26 and bottom 
outlet port 28 closed by a bolted down plate. 

In order to prevent rain from accumulating in 
the inwardly and downwardly curved suspended 
roof, I provide a drain pipe 30 connected to an 
outlet at the bottom of the roof or top, the outlet 
being covered by a wire mesh strainer 32. 
My improved tank construction involves the 

following steps after the cement ?oor and footing 
has been provided. 

First, a circular single wall form of the proper 
diameter and height is set up on the floor with 
vertical reinforcing mesh 34 spaced radially in 
ward from the form wall. The mesh may be 
supported from the form by soft iron wires looped 
around the wire mesh and extended through the 
form and the outer ends may be twisted around 
vertically arranged rods 36 or light metal strips 
which are left to be later covered by a second'or 
outer layer of cement. The rods may serve dur 
ing the erection of the inner layer 38 of the wall 
as supports for the forms. 
Upwardly and outwardly extending pins 40 are 

secured to the rods or strips 36 by being welded 
thereto at intervals in their height for a purpose 
to be later explained. ' 
The inner surface of wall 38 is then built up, 

as for instance, by spraying an atomized ?ne 
mixture of cementitious material onto the inner 
face of the form until a predetermined thickness 
has been built up whereupon the inner portion 
of the wall is allowed to set sufficiently to permit 
the next step of the method to be put into oper 
ation. 

It is to be understood that I do not limit my 
self to a process of spraying a cementitious'mix 
ture onaform to build up the inner portion .0! 
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the wall since I may prefer to form the inner 
portion of the wall by positioning inner and outer 
forms and pour cement or concrete material 
between the forms, with or without the use of 
vertical steel reinforcing rods. If reinforcing 
rods are not used, pins 40 are driven directly into 
the inner portion of the wall after removal of 
the forms. 
The second- step in my novel method of. con-. 

struction involves placing the inner portion of the 
wal1 under a predetermined degree of compres-. 
sion, this object being in part achieved prefer 
ably, although not necessarily, by- the use of a 
tensioning tool of my invention. 
A series of steel hoops 42 are bent around the 

exterior surface of the wall, each hoop being 
located at a predetermined height by the. appro—_ 
priate peripheral series of projecting pins 40. 
The meeting ends of the hoops are joined together 
permanently, as for instance,’ by Welding, 

' The hoops are, then caused to exert a prede 
termined pressure on the wall by tensioning, the 
hoops at a plurality of_ points by the use of a tool 
generally indicated at 42, and then inserting a 
series of steel wedges 44 While the hoops are under 
stress, between the hoops 41 and the wall at ap 
propriate distances from each other, with the 
wedges in each series preferably staggered with 
respect,‘ to the wedges in, the series above and 
below. The inner portion of the wall is thus - 
brought. into a 13119517195561 condition. 
The third step of my method of constructing 

tanks of cementitious material is to build up the 
outer portion of the wall to completely embed 
the compression applying members and thus 
avoid the necessity for otherwise protecting the 
metal members of the construction. I prefer to 
build up, this wall by the process of spraying 
atomized ?ne concrete or cement until the re 
quisite thickness. has been obtained because of 
the greater speed and cheapness of this method. 
The forms utilized may be of any suitable con 

struction but that preferred- by me comprises 
sheets of corrugated metal such as galvanized 
iron used with the corrugations running vertie 
cally. This material is ?exible so that it may 
be shaped readily to set up formsfor the con 
struction of tanks of various diameters and is 
largely selfsupporting, thus reducing" the work 
necessary- and'aniount of material required to 
biiild rigid forms. Further, the corrugated sheets 
can bereadily treated to prevent, the adherence 
of concrete.- or cement thereto andjwii-l last ins 
de?nitely in service. ‘ 

The. steps so far described complete theiorma 
tionnf a tank; with. a presiressed. Wall ‘and in same 
casesinay provide the oompletetanls if no cover 
when is required, ' 

Figs: 4 through 7 illustrate a suitabletooll?oi 
my invention by the use of which the hoops 42, 
which are each complete rings, may be readily 
brought, to a predetermined tension- It willbe 
evident that the inward stress exerted on the tank 
wall may be controlled as desired. Since the out 
ward thrust exerted by the liquid on the wall will 
be in‘proportion to-its head, the thrust will be 
more toward. the bottom of the tank than toward 
the top- This variation in stress distribution may 
be provided for by» varying the spacing of the 
hoops which is the-simplest method, or by im 
parting a progressively greater tension to the 
hoops toward the bottom of the tank. 

The-tool 46 is formed as a two part lever, the 
outer length Mia‘of the lever beingyieldably vcon 
netted tofthe inner- length 46b of, the. lever. The. 

10 

4 
yieldable connection of the inner and outer arms 
of the lever may be formed by plates 48 and 49 
hinged together at one end by a pin 50 and held 
together by a spring 5| mounted on a pin 52 
secured in one plate 49, the spring being placed 
under compression between a nut 53 threaded on 
pin 52 and the other plate 48. The tension of 
the). spring 5| may be adjusted by nut 53, the usual 
lock. nut, (not. shown) being provided. tgprevent 
slacking back of nut 5!. The inner end of arm 
46b is provided with a hoop engaging jaw 54 and 
is pivoted to a fulcrum piece 56 by pin 58. The 
fulcrum piece is- formed as a foot having spaced 
supporting ?anges 60,61. The lever is pivoted 
toward one side of the foot, the adjacent ?ange 

' 60 of the fulcrum piece being jaw shaped to oo 
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operate ‘with jaw- 54 in gripping the hoop 42. 
Flange 6 I. carries the thrust of the lever when the 
tool is in operation. 

The. tool. 46 used. by engaging Jews 5.4 andii? 
with allow and then bearing dawn on the lever 
until. plates 4% 49- iusi besin'to separateai. the 
edge opposite to the, hinge. The position of the 
hoop engaging parts. while tensioning a hoopis 
shown in Fig. 6. It will be. noted that the lever 
forms a lever of the. third. order and is arranged 
to provide a very large transmission of force‘ tov 
the hoop for a moderate pressure on. the handle. 

It, is, of course, possible toattain thepredeters 
mined tension in the hoops by the use of the 
wedges alone and the use of any convenient ten 
sion determining instrument to indicate when 
the predetermined value of the tension has been 
reached. 
Most tanks are required to becovemd by and 

my invention contemplates a suitable cover or 
root of cementitious material arranged so that 
thestresses imposed on the walls are eompressive, 
thus. utilizing the. inherent strength of the ina-f 
terial, and also eliminatingthe cost, of the usual 
method of constructing the ‘forms. ' 

1 claim: ‘ ' 

1. A method of forming» structures with walls 
of cementitious material comprisingi erecting. a 
form for. a wall; erecting said wall}, applying a 
series of. ‘endless; metal bands. argued the 'n'eriph 
er-y 0i the wall; presiressins each band; a: a 101w 
ralitv of; spaced; minis bi.’ applying a predeter 
miaeiierse to the bend. in a direction normal is 
the wall; applying biggies between the beads as 
‘51.1.? Wendi? ‘@911 grestressed seamen. 9,? ‘211?. 1.2%11‘15 
i9 the‘ preesabiisheq stress 9f. Said 
beads. and steely. disirihutasaid stress. ascend 
thawed, and embedding the hresiresssd vbe as 
and said blocks in a layer of protective ljIiQtQl-‘lgl. 

2.- a mined at iqrmins sirgqigies witiwalls 
9i cementiiiqus material cqrggi‘isinga ersetins 
term. for a Wall; statics. a eemelitiiibga e13 
wail: arranging. a plurality 9i Wardlmrmmi 
ins pins in Spaced parallel as as the 9s: 
riphery of said well; applying eadlgssigeial 
band on each peripheral, series. 01‘- piteieeiiiig. mes; 
prestressins each. hand at spaced p.91. . . _. .. ins: a predetermined force to. instead dim 

tion normal to the wall; inserting wedges between 
the bands and said wall at each prestressedpeint 
to. maintain the. predeterminedstressevenlv dis 
tributed around‘ said Well; and-embedding. the 
prestresseci bands. and wedges. inalayer- 0.113.170. 
teotive material forming an outer wall 

3. A method of formingprestressed cemgntig 
tious structures consistinggof-z erection of" an in 
ternal form of a shape corresponding toithat of, 
the desired structure, application- of plastic ma 

’:5 terial to the exterior of said form toqforman 



2,597,084 
5 

inner wall of desired thickness, application of 
metallic reinforcing and tensioning rods circum 
ferentially to the exterior of said inner wall after 
the material has set, permanently joining the 
ends of said rods to form vertically spaced end 
less bands, prestressing each band at a plurality 
of circumferentially spaced points by applying a 
predetermined force to the band in a direction 
normal to the wall, inserting elements between 
said endless bands and said inner wall at certain 
of said prestressed points to hold the bands in 
prestressed condition, and spraying a plastic ma 
terial on to and for embedding said prestressed 
bands and said holding elements, so as to main 
tain said structure compressed against possibility 
of fracture and collapse occasioned by undue 
stress from the interior of the structure. 

4. A method of forming prestressed cementi 
tious structures consisting of : erection of an in 
ternal form of a shape corresponding to that of ,_ 
the desired structure, application of plastic ma 
terial to the exterior of said form to form an 
inner wall of desired thickness, application of 
metallic reinforcing and tensioning rods circum 
ierentially to the exterior of said inner wall after 
the material has set, permanently joining the 
ends of said rods to form vertically spaced end 
less bands, prestressing each band at a plurality 
of circumferentially spaced points by applying a 
predetermined force to the band in a direction 
normal to the wall, inserting elements between 
said rods and said inner wall at certain of said 
prestressed points to hold the bands in prestressed 
condition, and spraying a plastic material on to 
and for embedding said prestressed bands and 
said holding elements, so as to maintain said 
structure compressed against possibility of frac 
ture and collapse occasioned by undue stress from 
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6 
the interior of the structure, said holding ele 
ments being staggered in position to adjacent 
band positions. 

5. A method of forming a tank structure hav 
ing a substantially cylindrical cementitious wall 
comprising: erecting a form for the wall; erecting 
said wall; applying a series of endless metal hoops 
around the outer periphery of said wall, pre 
stressing each hoop at a plurality of circumfer 
entially spaced points by applying a predeter 
mined force to the hoop in a direction normal to 
the wall; applying blocks between the hoops and 
the wall at each prestressed section of the hoop 
to maintain the preestablished stress of said 
hoops and evenly distribute said stress around 
the wall; and embedding the prestressed hoops 
and said blocks in a layer of protective material. 

JULIAN HUDDLESTON. 
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