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6 Claims. (CL 29-148), 
The present invention relates to a method of. 

producing a predetermined tensile stress: aetween 
two fixed points of a concrete structure by means, 
of a tensioned wire bundle consisting of a plu 
rality of high tensile-strength metal wires ex-x. 
tending adjacent to, one another between said: 
fixed points;3. 
The Sprincipal: object of the invention is to 

obviate the difficulties which heretofore have been: 
encountered in the uniform, tensioning of wire 
bundles, and particularly in the uniform tension 
ing of:Wire bundles of: a length...exceeding sev-, 
eral feet...and, containing a considerable number. 
Ofindividual wires: 
Another object of the invention:iss to provide 

a method. Whereby even, in a multi-wire bundle. 
of great length, and containing: a large numbers 
Such aS. 20...or more wires...an exactly uniform: 
teasioning; of all the individuals wires can be ac-. 
complished. 

Alistill further object of the inventions is to 
provide a method for the tensioning of multiwire. 
buildles.Which can be carried into effect easily; 
and Swith : Smaller and less: expensive tensioning 
machinery than had to be used heretofore. . 

Still another object of the invention is to pro-. 
vides a methods;which can be used without in 
creased difficulties regardless of the number of 
Wires in the bundle:So...that: wire; bundles contain. 
ing a great number of wires can be employed and 
uniforniyi tensioned just as easily as wire-burn 
dies containing a small number of wires. 
Generally according to the present invention. 

these objects are accomplished by a method con 
prising the following, steps: 

First; the utensioned wires forming the bundle, 
are all:ranged throughout the main longitudinal. 
portin; of the:Wire bundle; which extends: be-, 
tWeeatWO transverse:planes located near the re 
Spective ends of the: bundle; in several, closely, 
Spaced substantially parallelayers, each include: 
ing,3a splurality: of closely, spaced, substantially, 
parallel Wires in Such a manner-that at any cross. 
Section of Saidi main portion, of the Wire...bundle. 
the Wires are substantially uniformly distributed 
over: the entires area of the cross section. Then, 
the Wires are anchored at one end of the bundle. 
against longitudinal movement, in the direction. 
tOSyards: the other: end of the bundle: in relative. 
positions: 9f the Several: wiress with respect-to-one. 
agher the Same: as in said main portion of the. 
buildle. Theng a predete; initied, unifoli:in, igri. 
tudinal tensioning stress is: exerted at the other. - 
end of the bundle: on a fraction of the total num 
ber-of-wires in the bundle so as to tension one, - . 

s 

2. 

2 s 

() 

: 

2. 
two or a small number of wires, such as-four. 
wires, at one-time, while maintaining all, the: 
wires throughout said main portion of the bundle. 
in their mutually spaced parallel positions. 

Each tensioned wire is anchored at the. Op; 
posite end of the bundle; against. longitudinal, 
movements: relative to the fixed points, of...the. 
structure in a relative position, with respect...to. 
the other wires the same, as in said main; portion, 
of the bundle, and the tensioning and anchoring 
steps are repeated with respect to a Small nuns. 
ber of the order from one, to four; at a time, of the 
remaining wires of the bundle. until all the Wiress. 
of the bundle...have been uniformly tensioned and 
anchored. 
The invention is particularly applicable to the: 

manufacture of articles, such as concrete, beans, 
to which a certain pre-tension is to be imparted. 
An element for distributing, the wires in pref 

erably horizontal or Superposed layers may, acts 
cording, to the present invention, be constituted, 
by superposed plates, which are connected to-: 
gether; for example, by a bolt, and each of which: 
is provided with trapezoidal, recesses in which the. 
wires after...having been stretched can belocked. 
and anchored for example by, means of Wedges. 
known perse. 
Numerous variations in the design of these ele 

ments can naturally be conceived according to 
the application envisaged without departing from 
the principles which form the basis of the in 
vention. 
The accompanying drawings show the manner 

in which the invention-canoe. carried into effect: 
Figure is a plan view; and 
Figure 2 an elevation of the Whole installation: 

serving...to stretch the metal wires. 
Figures 3, 4 and 5 are Sections on the liness 

III-III, IV-IV and, V-V, respectively of Fig-g 
ulcel.g. 

Figures -6 and 7 relate to a modification in 
which the wires are tensioned individually. 

Figures 8 to 13.relate to certain modifications 
of the method...according to...the in Vention and to 
certain details of the structural elements which 
may be used in its execution. 

In Figures 1 to. 5, 1 designates round Wires, 
for example of steel, forming a wire bundle on 
which a tensile force to be exerted; as is ShoWn 
particularly in Figure 3, according to the in 
vention, the wires f are disposed in the bundle 
in closely adjacent horizontal parallel layers each 
including a plurality of closely spaced substan-, 
tially parallel wires. 
The various layers are maintained at a dise. 
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tance from one another by the interposition of 
horizontal pins 5 which are inserted at inter 
vals during the preparation of the cable So as 
to effect a preliminary grouping. Wertical pins 
51 are also provided in order to separate the Wires. 
2 is a thin metal envelope in the form of a trun 
cated pyramid, which is provided at its extremity 
directed towards the main portion of the Wire 
bundle With a metal ring 3, through Which paSS 
the Wires (Figure 3). The envelope 2 directS 
the wires towards a wire anchoring element 4, 
which may vary in design according to the pur 
pose of the arrangement. Preferably, the Wires 
are enclosed in a sheath 21 of sheet iron connected 
to the ring 3. It will be understood that the Wires 
in the main portion of the wire bundle which ex 
tends to the left from the ring 3, as shown in 
Figures 1 and 2, for instance, to a similar ring 
near the other end of the bundle (not shown), 
are arranged and maintained throughout in the 
positions indicated by the cross section ShoWn 
in Fig. 3, so that at any cross section of Said 
main portion of the wire bundle the wires are 
substantially uniformly distributed over the en 
tire area of the cross section. It will also be 
understood that the Wires are anchored at the 
other end of the bundle, for instance, in an 
anchoring element (not shown) corresponding 
substantially to the wire-anchoring element 4. 
The wires may be, for instance, Steel Wires 

With a high elastic limit. Wire bundles consist 
ing of Such steel wires are particularly Suitable 
for the reinforcement of concrete StructureS. 
Part of a concrete block reinforced by a Wire bun 
dile tensioned according to the present invention 
is indicated by the reference numeral P in Fig. 1. 
However, the invention is not limited to this ap 
plication. 
In the examples shown in Figures 1 to 5, the 

wire anchoring element A comprises a Series of 
Superposed metal plates 6 provided With receSSeS 

having a trapezoidal form in plan view and 
two locking plates 8 rigidly connecting all the 
plates 6 with the aid of bolts 9 (Figure 4). Be 
tween the plates 6 provided with notches are 
interposed thin metal sheets Serving to avoid 
friction of the wires against one another when 
they are placed under tension. 
The traction device, which is shown by way 

of example in the right hand part of Figures i 
and 2, comprises a metal cross-piece having 
On One of its faces tWO recesses 2 of trapezoidal 
form and forming with two rods 3 and a cross 
piece 4 a coupling system permitting of exert 
ing a tractive force on the wires. The rods 3 
form at their extremities forks 5 bearing against 
the Cross pieces and 4, and bolts 6 connect 
the rods 3 to the cross-pieces and 4. 
The CrOSS-piece A bears against a traction de 

vice. 7 which may be a hydraulic jack or any 
Other lifting apparatus. 
A metal plate 8 having slots 9 for the pas 

Sage of the rods 3 Serves as a seat for a base 
20 Supporting the traction device T. This plate 
8 is in addition provided with securing mem 

berS 2 for stays 22 connected to an annular 
plate 23 adapted to bear against the anchoring 
element 4. 
The suspension of the jack 7 may be effected 

with the aid of metal plates 25 reinforced by 
angle irons 26. These angle irons have aper 
tures 27 which may be brought into register with 
apertures 28 in the base 20. Pins 29 may be 
inserted into these apertures to secure the jack 

5 

O 

29 
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4. 
7 at different heights. During vertical adjust 

ment of the jack 7 the rods 3 move vertically 
in the slots 9 of the plate 8. . . - . . . . 
As will be seen from Figure 4, owing to the de 

sign of the anchoring element 4 which is formed 
by superposed plates having receSSes therein, the 
wires, on leaving the envelope 2, are distributed 
in parallel, horizontal layers which, in the case 
illustrated, each comprise four wires penetrat 
ing in pairs into the recesses T. Each layer could 
comprise a larger number of pairs of Wires or 
only two wires. The number of layers Will de 
pend upon the tensile force to be exerted. 
In order to exert a tensile stress on the Wires 

and to maintain this pull for as long as desired, 
the following procedure is adapted in the case 
where it is desired to tension two wires at a 
time. 
Two of the wires passing through a receSS 

in the element 4 are brought into a recess 2 
in the cross member and are secured therein 
by means of a key or wedge 30. The jack f is 
then set in operation, and this jack, by exerting 
a thrust in the direction of the arrow On the 
cross piece 4 moves the entire coupling System 
and exerts on the pair of wires secured in the 
cross piece the pull to be produced. When 
the elongation of these two wires is Such that 
it corresponds to the force which it is desired to 
produce, the two wires are keyed in the ele 
ment 4 in known manner by means of a Wedge 
3, whereupon the jack is slackened and the 
Wedge which has served to Secure the two Wires 
A to the coupling system , 3, 4 is removed. 
The operation is repeated as many times as 

there are pairs of wires in the bundle and it is 
thus possible by multiplying the number of wires: 
to obtain a total tensile force of any desired 
strength as shown in Fig. 1, up to 4 wires may 
be tensioned simultaneously. 
When all the wires of the bundle have been 

placed under tension, the coupling System 
-3-4 is removed, as also the members 
8-22-23, and the tensile force will be main 

tained in the Wires as long as the Wedges 3 are 
left in position. 

If it is desired to remove the tensile force in. 
the Wires , the coupling System is replaced in 
position and a further pull is exerted on each 
pair of Wires until the keys or Wedges 3 can 
readily be removed. The device employed for 
applying the tensile force is slackened, the 
Wedges 33 are removed and the various pairs of 
Wires are released. 

instead of reasuring the tensile force to be, 
produced in wires by calculating their elongation, 
it is possible to insert between the coupling sys 
ten and the device for tensioning the wires, a 
dynamometer indicating at each instant, the in 
tensity of the tensile force produced. A manom 
eter indicating the pressure obtained in the jack. 
may also be employed. The successive tension 
ing of the two wires permits of producing a uni 
form tension throughout all the wires constitut 
ing the bundle. 

It Will be understood that the anchoring ele 
ments 4 permit of So disposing the wires in the 
bundle that they are in parallel layers not touch 
ing One another and they also permit that when 
the tensile force is exerted on some of the wires 
this alrrangement be maintained and that none 
of the wires which are tensioned become wedged 
between wires which are not tensioned. 
In the embodiment shown in Figures 1 to 5, it 

has been assumed that the tensile force has been 
applied to two Wires or to four wires at a time. 
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It is, however, possible to tension only: one-wire 
at a tire. In this; case it is sufficient:to-modify 
the foim of the recesses' and 2 in the respective'. 
plates 6 and in the icross-member:ff, and that of: 
the wedges. 303 and 3. . 
As is shown in Figures 6 and 7, these recesses ". 

and it 2:3then have a horizontal face:;and an ins's 
clined-face and each wire f isilocked between the: 
wal of the recess and a wedge: {39;ior 3') which 
also has a horizontal face and an oblique: face is 10: 
As will 3 be-understood, the method described 

permits of producing the same tension in all the 
Wires of a wire burdle 
Ties construction of the wire."bundle also perias' 

mits of injecting, through orae of its extrernities lis: 
a substance fois protecting the wires-against core 
rosion in such a manner as: to ensure that: each 
individual: wire will be protected over its entife: 
leigthi. - 

According to the invention; it is; alsey'possible. 20. 
to carry" out in addition to this infection, a vibrati". 
ing operation which is intended to ensure'good 
distribution "of the injected substance over thié. 
entirekehgth of the cable:: ,' '.' 
The coating liqui 

for exainple; in Fig.*8,2though a titbe 9 which 
issedisposed close to'the'ertremity of the seabelaats 
extends; to the shréath, 8', 'for example::ffs sheet', 
metal, surrounding the cables. The liquid is prefe. 
erably injected inder pressure; 3) 
The vibration may be effected, as shown; for example, in Fig. 9, by seetiring a vibrating ap 

paratus of known type tos the wire-anchoring. 
member. As shown in this figure, the wire-an 
choring member may comprisé, "for example, sus' 35. 
perposed plates' 76 connected together by bolts 
7 and each having trapezoidal recesses in which 
the wires 74 may be anchored by means of wedges" 
78 after having been stretched. In order to: 
obtain the desired vibration the -rod-8 f" of a 40 
vibrator' (not shown) is provided with a plate'82, 
which is applied against one of the plane faces. 
constituted by the superposition of the plates 76; 
and a further: plate 84 is secured to this plate 82, 
for example: by -bolts 83, the said further plate: 45. 
béarino against the face' of the anchóring device: 
which lies opposite the face with which the plate 
82. connes into contact. 
The vibrations produced by the vibrating des. 

vices are thus imparted-successively to the wir 
anghéring device, to the Wires themselves and to 
the-iniected liquid, which ensures with certitude 
the advance of the liquid along each element's of 
the-cable: ". In fact, if an obstacle, for example a 
particularly large particle, hinders the displace. 55 
ment of the liquid; this obstacle is immediately: 
eliminated by: the vibration," and the liquid can ir 
continue its movement without interruption.* 
When the cable is of great length, suppleinerata: 

tary points of injection and of vibration may be 60 
provided, at certain intervais; eachi comprising, 
for example, a tube'85' for the introduction of thies. 
liduid, into which the rod. 86 of a vibrator can't 
be introduced, as listed-by- sway."of...example in 

may be injected, as shown:25: 

6. 
Th;sy in particular:the vibration icould: be, in-: 
parted to the: wires and to...the. 'substance by." 
means; other: than... those: described, and at other 
points. The vibrator; instead of being secured to 

, the device for securing and distributing the wires, 
could also be located outside this device. 

Also:in': accordance's with the .invention, the . 
grouping of the: wires in the bundle. before the 
tensioning, force is: exerted; instead of being ef 
fectet by means, of pins 87, may be carried out. 
with the aid of a plate 88 of prismatic form; gen 
erally of: metal. (Figures 12 and 13), which is . 
located in a position perpendicular to the Wire 
bundle and in which parallel slots 89 are formed, 
eaehslot:being intender to: receive the Wires .90 
forming part of a layer of wires: Vertical pins; 
are also provided b8tween the plates. 333 in order, 
to separate the wires. : 
These plates 88;3Which are disposed at suitable 

intervals along the wir&blindle, have: On each of a 
their for faces in thies example illustrated a re-l. 
cesse 98treceiving: extensions, 32 which are foilinedy 
by elements of the juxtaposed-Shéath... The ex-. 
terESCInS for nig: part of two. Sticcessive sheath: 
eleinents are: Superposed as is shown in the draw. 
ing tang a weld:83. Enay he'. provides to ioin 'hé. 
elefinertist:together. Thie joints! -are preferably is 
covered withinsulatings fabric, as indicated-at-94-i 
When the pullis exerted on the wires, the plates: 

1888 remain in position since, owing to the projec-. 
tions 953 these plates are anchored in the eoncrete, 
sittiated around the sheath and bear, against; this. 
concrete,' arid owing to this fact they cannot. 
deviate from their positidia under', the effect of . 

"...thie's tensiie.force. 
A practical-means is this provided for rapidly 

pregrouping the swiress and reliminating certain. 
difficities in manipulation which are inherent ins 
the use of the pins 
Thésetplates 88. Will be of great-use: and even 

indispensable at the point atts which : the cable. 
deviates from the rectilinear direction and thus, 
perinitief-guidiig alk the wires in this-curve and 
maintaining-then in their grouped-position. 
What I elain is: - 
1.In the manufacture of load-carrying struc-. 

tuteals concrete elements? pre-stressed to... a high : 
tension by means of at least one bundle of . high 
teasile strength metal, wires which cooperate to 

50 folia: a single unit foir 'the's maintenance of the deli, 
sired, high-tension-in-the-structural element as 
method of forming the . Wire bundle 1 and im: 
parting thereto the desired-high tension, said: 
methods comprising the steps of arranging a plus. 
rality of intensioned high tensile-strength wires. 
to extend, thiroughdut the smain longitudiaal 
portion of-the-wire soundle formed by itsaid . 
Wires betweets two transverse planes located near: 
the respective: 'ends' of the but a dle: in: several. 
closely Spaced substantially parallel layers each 
including: a pluiality of closely spaces-substan...". 
tially sparallel wires in such a manner that, at 
any Cross-section. of said main portion of the 
wireblindé; the wires are substantially uniform 

Figs.10 and niection and vibration is ef. 65-ly distributed over the entire area of such cross 
fected at each of these points; Injection may 
alternatively be effected at intermediate points: 
through a tubé.79 similar to the tubev.79 at thee 
extremity of the-wirebündle.3 - - - - - 

When the work is completed, the tubes-85 are: 
rennoyed: 'i 

The constructional details' described and illus 
trated have obviouslytonly been given by way of 
example and numerotis smodifications may be-in. 

Sectioni; arachoring 'the' wires at" one end of the 
buildle against longittidiihalimovement in the di. 
rectioia toward'êthe other end of the bundle in . 
relative positicins". of , the . Several. Wires. With re. 
Spact to Orle another fihe same as in said main 
polition: of the bundle; exerting : at the other. 
end of the bundlera 3 predetermined, uniform, 
longitudihaltensioning-stress on a fraction of the 
total number of wires in the bundle so as to ten troduced:without departing from thé-invention,' sien a small number of wires of the order fron'." 
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1 to 4 at a time while maintaining all the wires 
throughout said main portion of the bundle in 
their mutually spaced, parallel positions, anchor 
ing each tensioned wire at said opposite end of 
the bundle against longitudinal movement in the 
direction toward said first end of the bundle 
in a relative position of said wire with respect to 
the other wires the same as in said main por 
tion of the bundle, and repeating the tension 
ing and anchoring steps with respect to a small 
number of the Order of 1 to 4 at a time of the 
remaining wires of the bundle until all the wires 
of the bundle have been uniformly tensioned and 
anchored. 

2. In the manufacture of load-carrying struc 
tural concrete elements pre-stressed to a high 
tension by means of at least one bundle of 
high tensile strength metal wires which extend 
closely adjacent to one another in a longitudi 
nal cavity of the structural element and coop 
erate to form a single unit for the maintenance 
Of the desired high tension in the structural ele 
ment, a method of forming the wire bundle and 
imparting thereto the desired high tension, said 
method comprising the steps of arranging a plu 
rality of untensioned high tensile strength wires 
to extend, throughout the main longitudinal 
portion of the wire bundle formed by said wires 
between two transverse planes located near the 
respective ends of the bundle, in several close- : 
ly spaced substantially parallel layers, each in 
cluding a plurality of closely spaced substantial 
ly parallel wires in Such a manner that, at any 
cross-section of said main portion of the wire 
bundle, the wires are substantially uniformly dis 
tributed Over the entire area of Such cross-sec 
tion, anchoring the wires at one end of the bundle. 
against longitudinal movement in the direction 
tOWard the other end of the bundle in relative 
positions of the several wires with respect to one 
another the same as in said main portion of the 
bundle, exerting at the other end of the bundle a 
predetermined, uniform, longitudinal tensioning 
stress on a fraction of the total number of Wires 
in the bundle so as to tension a Small number 
of wires of the order from 1 to 4 at a time While 
maintaining all the Wires throughout Said main 
portion of the bundle in their mutually spaced, 
parallel positions, anchoring each tensioned wire 
at said opposite end of the bundle against longi 
tudinal movement in the direction toward said 
first end of the bundle in a relative position of 
said Wire with respect to the other wires the 
same as in said main portion of the bundle, and 
repeating the tensioning and anchoring steps 
With respect to a small number of the order of 
1 to 4 at a time of the remaining Wires of the 
bundle until all the wires of the bundle have 
been uniformly tensioned and anchored. 

3. In the manufacture of load-carrying struc 
tural concrete elements pre-stressed to a 

of the structural element and cooperate to form 
a single unit for the maintenance of the desired 
high tension in the structural element, a meth 
od of forming the Wire bundle and imparting 
thereto the desired high tension, Said method 
comprising the steps of arranging a plurality of 
high tensile strength metal wires in a longitudi 
nal cavity left in a pre-cast concrete element 
to extend, throughout the main longitudinal por 
tion of the Wire bundle formed by Said Wires 
between two transverse planes located near the 

5 

O 

5 

CO 

high tension by at least one bundle of high tensile 
strength metal wires which extend closely ad 
jacent to one another in a longitudinal cavity . 

65 

70 

5 

8 
respective ends of the bundle, in several close 
ly Spaced substantially parallel layers each in 
cluding a plurality of closely spaced Substantial 
ly parallel Wires in Such a manner that at any 
cross-section of said main portion of the Wire 
bundle the wires are substantially uniformly dis 
tributed over the entire area of such cross-sec 
tion, anchoring the Wires at one end of the 
hardened Structural concrete element against 
longitudinal movement in the direction toward, 
the other end of the structural element in rela 
tive positions of the several wires with respect 
to one another the same as in said main por-, 
tion of the bundle, exerting at the other end of 
the bundle a predetermined, uniform, longitu 
dinal tensioning stress on a fraction of the 
total number of wires in the bundle so as to ten 
Sion a Small number of wires of the order from 
1 to 4 at a time while maintaining all the wires 
throughout said main portion of the bundle 
in their mutually spaced, parallel positions, 
anchoring each tensioned wire at the opposite 
end of the structural concrete element against 
longitudinal movement relative to the structural, 
element in a relative position of said wire with 
respect to the other wires the same as in said 
main portion of the bundle, and repeating the 
tensioning and anchoring steps with respect to 
a Small number of the order of 1 to 4 at a time 
of the remaining wires of the bundle until all 
the wires of the bundle have been uniformly 
tensioned and anchored. . 

. 4. In the manufacture of load-carrying struc 
tural concrete elements pre-stressed to a high 
tension by means of at least, one bundle of high 
tensile strength metal wires, which cooperate to 
form a single unit for the maintenance of the 
desired high tension in the structural element, 
a method of forming the wire bundle and im 
parting thereto the desired high tension, said. 
method comprising the steps of arranging a plu 
rality of untensioned high tensile strength wires 
to extend throughout the main longitudinal por 
tion of the wire bundle formed by such wires. 
between two transverse planes located near the 
respective ends of the bundle, in several closely 
Spaced Substantially parallel layers each in 
cluding a plurality of closely spaced substantially 
parallel Wires in such a manner that, at any 
CrOSS-Section of said main portion of the Wire. 
bundle, the wires are substantially uniformly 
distributed over the entire area of such cross 
Section, anchoring the wires at one end of the 
bundle against longitudinal movement in the 
direction toward the other end of the bundle in 
relative positions of the several wires with re 
Spect to one another the same as in said main 
portion of the bundle, guiding the wires from 
the end of the main portion of the bundle near 
the opposite end of the latter through a transverse 
anchoring plane located between said end of said . 
main portion and said opposite end of the bundle 
along diverging lines to define an imaginary 
truncated pyramid having its smaller base at 
the end of the main portion of the bundle and 
its larger base in said anchoring plane, the wires 
being located in said anchoring plane in relative 
positions the same as in the main portion of 
the bundle with the spacing between adjacent 
Wires in the anchoring plane being consider 
ably greater than the spacing between the same 
Wires in the main portion of the bundle, exert 
ing at the other end of the bundle a predeter 
mined, uniform, longitudinal tensioning stress 
on a fraction of the total number of wires in the 
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bundleso as to tension a small number of wires 
2 of the order from 1 to 4-at a time while maintain 
ising all the wires-throughout...said main.portion 
Esof the bundle in-their mutually spaced,2parallel 
*::positions, anchoring each tensioned wires i33 said 
Asarichoring plane-against longitudinal-movement 
in the direction-toward, saidi first eihdiof the 

(bundle in a relative-position of said wire with re 
Spect to the other, Wires the same as in said main 
portion of the bundle, and repeating the ten 
Sioning and anchoring steps with respect to a 

"Small number of the order of 1 to 4 at a time of 
the "remaining wires of the buildle utilt'll the 
wires of the bundle have been unifornly ten 
Sioned and anchored. 

5. In the manufacture of load-carrying struc 
tural concrete elements pre-stressed to a high 
tension by means of at least one bundle of high 
tehsile strength ninetal wires which extend close 
ly adjacent to one ancther in a longitudinal 
cavity of the structural element and cooperate 
to form a single unit for the maintenance of the 
desired high tension in the structural element, 
a method of forning the Wire bundle and in part 
ing thereto the desired high tension, said method 
comprising the Steps of arranging a plurality of 
untensioned high tensile strength Wires to ex 
tend, throughout the main longitudinal portion 
of the wire bundle formed by Said Wires between 
two transverse planes located near the respec 
tive ends of the bundle, in several closely spaced 
Substantially parallel layers, each including a 
plurality of closely spaced substantially parallel 
wires in such a manner that, at any cross-section 
of said main portion of the wire bundle, the Wires 3 
are substantially uniformly distributed over the 
entire area of such cross-section, anchoring the 
wires at one end of the bundle against longitudi 
nal movement in the direction toward the other 
end of the bundle in relative positions of the 
several wires with respect to one another the 
same as in said main portion of the bundle, 
guiding the wires from the end of the main 
portion of the bundle near the opposite end of 
the latter through a transverse anchoring plane 
located between said end of said main portion and 
said opposite end of the bundle along diverging 
lines to define an imaginary truncated pyramid 
having its Smaller base at the end of the Ilain por 
tion of the bundle and its larger base in Said an 
choring plane, the wires being located in Said 
anchoring plane in relative positions the same 
as in the main portion of the bundle With the 
spacing between adjacent wires in the anchoring 
plane being considerably greater than the Spac 
ing between the same wires in the main portion 
of the bundle, exerting at the other end of the 
bundle a predetermined, uniform, longitudinal 
tensioning stress on a fraction of the total num 
ber of wires in the bundle so as to tension a small 
number of wires of the order from 1 to 4 at a 
time while maintaining all the wires throughout 
said main portion of the bundle in their mutually 
spaced, parallel positions, anchoring each ten 
sioned wire in said anchoring plane against longi 
tudinal movement in the direction toward said 
first end of the bundle in a relative position of 
said Wire with respect to the other Wires the 
same as in said main portion of the bundle, and 
repeating the tensioning and anchoring steps with 
the respect to a small number of the Order of 1 
to 4 at a time of the remaining wires of the bundle 
until all the wires of the bundle have been uni 
formly tensioned and anchored. 

6. In the manufacture of load-carrying struc 
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tural concrete: elements presstressed to a high 
tension by at least one, bundle of high tensile 

3' strength metal wires which. extend closely, ad 
; : jacent to...one another: in a longitudinal, cavity 

52 of thes structural element and cooperates to 
is form a single unit for the-maintenance of the 
a desired high tension in the structural element, 
: a method-of forming ther wire, bundle, and im 
;: parting thereto the desired...high tension, said 

10-method-comprising the steps...of arranging a 
splurality.-of-high tensile-strength metal wires in 
; alongitudinal cavity left. in a...pre-cast conerete 
i. element to extend, throughout, the main clon 
s.gitudinal-portion of the wire bundle formed by 
said wires between two transverse planes located 
near the respective ends of the bundle, in several 
closely Spaced Substantially parallel layers each 
including a plurality of closely spaced substan 
tially parallel wires in such a manner that, at 
any CrOSS-Section of said main portion of the 
wire bundle, the wires are substantially uniformly 
distributed over the entire area of such cross 
Section, anchoring the wires at one end of the 
hardened structural concrete element against lon 
gitudinal movement in the direction toward the 
other end of the structural element in relative 
positions of the several wires with respect to 
One another the same as in said main portion 
of the bundle, guiding the wires from the end 
of the main portion of the bundle near the op 
posite end of the structural concrete element 
through a transverse anchoring plane located 
Substantially at Said opposite end of said struc 
tural element along diverging lines to define an 
imaginary truncated pyramid having its smaller 
base at the end of the main portion of the bundle 
and its larger base in said anchoring plane, the 
Wires being located in said anchoring plane in 
relative positions the same as in the main por 
tion of the bundle with the spacing between ad 
jacent Wires in the anchoring plane being con 
siderably greater than the spacing between the 
Same wires in the main portion of the bundle, 
exerting at the other end of the bundle a pre 
determined, uniform, longitudinal tensioning 
stress on a fraction of the total number of wires 
in the bundle so as to tension a small number 
of wires of the order from 1 to 4 at a time while 
maintaining all the wires throughout said main 
portion of the bundle in their mutually spaced, 
parallel positions, anchoring each tensioned wire 
in Said anchoring plane at the opposite end of 
the structural concrete element against longitu 
dinal movement relative to the structural ele 
ment in a relative position of said wire with re 
Spect to the other wires the same as in said main 
portion of the bundle, and repeating the tension 
ing and anchoring steps with respect to a small 
number of the order of 1 to 4 at a time of the 
remaining Wires of the bundle until all the wires 
of the bundle have been uniformly tensioned and 
anchored, 
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