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Patent expires March 21;1962;:
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The:presentinvention: relates-fo.a method . of.  two-or asmall number: of wires, such as.four,
producing a predetermined tensile!stress:between:  wires, -at -one; time; while maintaining -all;the.
two:fixed: points.of & concrete structure by.means, wires throughout said main portion of the bundle..
of:4 ‘tensioned wire bundlerconsisting:.of.a pla-: in their mutually spaced parallel positions....
rality:.of-high “tensile.strenzth metal wires ex-+:. § - Hach:tensioned wire .is anchored at the. ops.
tending adjacentuto..one -another between.said::  posite -end .of the- bundle:.against longitudinal,
fixed pointsi:, movement...relative.to the, fised: points,.of ..the.

The :principat-:object: ofu:the invention-is t0:  structure in a relative. position,with.respect: fo..
ohviateithe difficulties:which heretofore-havesbeen:  the other -wires the same.as.in said main; portion,
encountered: invthe .uniform: tensioning of-wire 10 of-the bundle, and the tensioning and.anchoring
bundles,;and particularly:in the uniform:tension-: steps. are repeated: with respect.fo.a .small num-..

ingsofwinve-bundles:of- & Jlength . exceeding. sev-: ber:of:-the order from one:to.four;at-a time of the.

eral:feef:and. .containing a sconsiderable;number: remaining wires.of the bundle.until.all the wires-

ofvindividual wires.: of the bundle.have. been uniformly tensioned and.-
Another -okject wof .the:inyention-is:to provide 15 anchored.:

a methot whereby: even ina multi=wire bundle; The invention .is particularly applicable.to.the:

ofxgreat:length and containing a Jarge numker;:  manufacture of -articles, such-as.conerefe. beams;:
such:ras. 20:0r;more::wires;:an sexactly wuniform: to which a certain pre-tension is to be imparted..
tensioning;of: all the individual:wires can be.ac--. An element . -for distributing, the. wires in pref--
complished. 20 erably: horizontal:or superposed: layers. may, acs:
A sstill ifurther:.objectiof-the: invention.-is.to cording, torthe . present invention,. be.canstituted.
provide:a method-forrthe tensioning of multiswire: by superposed:- plates,. which: are. connected .to-:
bundles::-which can:be:carried:-into seffect-easily: gether; for-example, by:a bolt, and. each .of which.

and.with :smaller-and less: expensive tensioning: is provided with trapezgidal recesses inwhich the..

maghinery: thanshad:to besused heretofore. - 28 wires after having been stretched.can be.locked.
Still another object of the invention: is:{o: pro-. angd. anchored for:example by, means, of. wedges.

vide:a dnethodwhich:vean:-be:used--withiout in- known per:se..

creased.difficulties-regardless: .of the number -of- Numerous variations in the design of, these ele-.

wires: ingshe-bundle:so that:wire: bundles-contain-. ments can naturally be conceived according to

ing:a great-number: of:wires:can be;employed and.; ¢ the application envisaged without departing from
uniformiyifensioned just-as easily as. wire-bun- the principles which form the basis of-the in=-

dles: contigining.a small number of wires. ; vention.

Generally;raccording. to the present-invention;- The accompanying drawings show the-manner-
these objects are accomplished by,a method com= in which the invention-ecan be-carried into effect:"
prising the: following;steps:: « a5  Figure 1 is'a plan-view,-and -

. Fipstyztheuntensiened:wires -forming the bundle:. Figure 2 an elevation.of:the whole installation:
arg-arranged:-throughout-the:main longitudinal- serving to stretch the metal: wires;
portion rofthewire-bundle; which extends: be-. Figures 3,-4 :angd..5 are-sections;on-the.lines-

Nt wostransverse: planes - located near.the-re- III—III, TV—IV. and: V-V, respectively .of. Fig-:
spective-ends -ofthe.-bundle; - inseveral ‘closely: ;o ure-l...

stantially:parallel.layers. each: inelud-: Figyres -6 -and.. 7 'relate to .a modification.in.
inga plural-my"of closely.«spaced. substantially. which the wires are tensioned..individually..
paraHel wires:dn:such g manner-that:ab any cross. Figures 8 to-13.relate.to.certain modifications
section:of:saidiimain portion.of-the wire bundle:  of the method.according o .the invention and to.
the wires are substantially uniformly: distributed.. 15 certain details of the structural elements which:

over:the. entire:area of the cross:section.. Then, may be used.in its execution, .
the. wiressare anchored-at one end of the bundle. In Figures 1 to 5, 1 designates. round . wires,.
against- longitudinal: movement in-the direction- for,.example. of steel, formingz a wire bundle on.

towards:theother: end, ofrthe bundle:in-.relative-  which a tensile force to be exerted; as is shown-
positions: of-the.several:wires.with: respect-to-one- sy particularly in Figure 3, according to the in-
angther:the same:as:in said main;portion :of: the vention, the wires [ are disposed in the bundle
bungdle:; Then;a rpredetermired, uniform, 1oari- in closely adjacent horizontal parallel layers each’
tudinal tensioning stress is: exerted at-the other- including a plurality of closely spaced substan-,
end.-of-the bundle:on a fraction -of-the total num- tially parallel wires.,.

her-of-wires-in- the-bundle so: as to-tension-one;- 57  The various layers are maintained at a  dis-
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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. Vertical pins
5! gre 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 2! 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 uniformliy 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 1| may be, for instance, steel wires 2

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-

dle tensioned according to the present invention 3.

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 4 comprises a series of
superposed metal plates 6 provided with recesses
T having a trapezoidal form in plan view and
two locking plates 8 rigidly connecting all the
plates 6 with the aid of bolts § (Figure 4). Be-
tween the plates 6 provided with notches are
interposed thin metal sheets {0 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 1
and 2, comprises a metal cross-piece {f having
on one of its faces two recesses {2 of trapezoidal
form and forming with two rods 13 and a cross-
piece 14 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 It and {4, and bolts 16 connect
the rods {3 to the cross-pieces 11 and i{4.

The cross-piece [4 bears against a traction de-
vice: [T which may be a hydraulic jack or any
other lifting apparatus.

A metal plate {8 having slots 19 for the pas-
sage of the rods I3 serves as a seat for a base
20 supporting the traction device 1. This plate
18 is in addition provided with securing mem-
bers 21 for stays 22 connected to an annular
plate 23 adapted to bear against the anchorinz
element 4.

The suspension of the jack IT 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
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{7 at different heights. During vertical adjust-
ment of the jack (71 the rods 13 move vertically
in the slots {9 of the plate 18. .

As will be seen from Figure 4 owmg 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 7. 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 7
in the element 4 are brought into a recess {2
in the cross membetr 11 and are secured therein
by means of a key or wedge 38. The jack 1T is
then set in operation, and this jack, by exerting
a thrust in the direction of the arrow on the-:
cross piece 14 moves the entire coupling system-
and exerts on the pair of wires secured in the
cross piece 11 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 § in known manner by means of a wedge
31, whereupon the jack 17 is slackened and the
wedge which has served to secure the two wires
{ to the coupling system {1, 13, {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
{I—13—14 is removed, as also the members
18—22—23, and the tensile force will be main-.
tained in the wires as long as the wedges 31 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 31 can.
readily be removed. The device employed for
applying the tensile force is slackened, the
wedges 33 are removed and the various palrs of
wires are released.

Instead of measuring the tensile force to be:
produced in wires by calculating their elongation,
it is possible to insert between the coupling sys-.
tem 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 cbtained 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 arrangement 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¥s; howevers:possibletostensiononly oneswire:
atib tiMe. - T thisicaserdt issufficient:tormodif s
thé form:of thérecesses ¥ dndil Zinthérespective:
plates-6 and: inithaicrossimember:4 If: andvthat* of:

the wetdges:30:andi3 . | 5.

As is' shéwn in Fxgures;ﬁ ind 7, thése recesses:1";
andsd 2?2 thenvhave: a horizontal Fatesand sansins:
cliied:face and.8ack wirve: § is'lockdd:between.the:
wall Bfethé recess and 4 wedge:€3987:6r:3 1) which:!

alsorhas a horizontal-face and-dn-oblique:fage:+. 10:

As\will® bé-undetstood, ‘thé+method- deseribed:
permibs of producing thé: same-tensioinsintall thig:
wirées oftd wire-bundle:

THe:construetion-of- thewirer-bundletalsorpers:
mitstof-injectify thioush onevofi
a substance:foir protecting:thé-wirés-against ¢ors:
rosioninissuchya, manter -astbo-ensure thdt: each’
individual:wives will'bé protetiettover=itsl enbires
lefigth .t

Aceording totheé-inventiony:it :isinlsd possibla! 207 intervalsalotig: the wiré biindle, hgve on-each of«

totcarry:out inadditiontoithis infebtioh; a vibrats:
ing-operatioh which*is‘intended toensuresgood:
distribition of«tha- 1n3eoted«‘-"’substajnceﬂov'ew tHg-
entire-tehigth oithe cable!

THe coatifie: Hidiid - may bé injeeted: ‘as shewnﬂ <
foi* examiale lva ‘~.ﬂ8 thf'ough “a, txﬂae as whmh

extends to‘ thé shéath 8% fcr example saf %heet
metal, surroundine:thé:-cableis Théliduid-isipref=:

erably’injectet-iinder pressure; 30

THe--vibtatioh may: oe-efféttedtfasshown; for-
example, in Fig. 9, by seeuring:a-vibfatihe-ap--
paratus-of known ~type -tothé: wire-anchéring .
member. * As* shéwn inthis“figure, - thé wire-an=:

choring membér-may comprise; foi- example, =" 35"

perposed ‘plates 16" connected-togethér-by -bolts:
TT'and each having trapezoidalfecesses in ‘which”
théswirés 7§ may-beé anchored-by-means-of wedges~
18 aftér having: been -stretchéd: In' . order-to-

obtain “thé desired- vibiation;*thé-rod-8 [ of - 40

vibtator-{not-shown)-is‘providedt with'a plate: 82+
which ‘is'applied -against: one of“thsé: plane- fates~
constituted-bythé superposition-of-thé: plates-16:-
andta further:plate 84'is secured-to thisplate 82;*

fotexample' by-bolts 83} thé: said further-plate: 45

béarint against the-fateofthe anchérine:device:

whieh}iés opposite thé-face with ‘which'the plate’

82 comes-into contact. ‘ .
THe-vibrations produced-by-thé vibfating des:-

vick-are-thus imparted-successively' to'thé wires: 3

anchéring: device;to  the-wires thémselves and-to-
the-iniected:liguid; ‘which ‘ensures:with icertititde
threvadvance ofthe:liquid alohg-each element:-of-
the-cable.~ T faet; if ‘an-obstacle, foi~exampleia -

partieulaily:large particle;shinders-theé displace~ 55

ment:bf the: lianid;“this obstacle is'imimediately

elimimated by the wvib¥ation,and the: liguid.- can

continuerits' movement:withéut interruptionys
Whenr thé-cable is of-great:-length,suppletnens:

tary-points: ofrinjection-and- 6f vibrationsmay-he-£0:

provided--at: ‘certainiintervals; each’comprising,;+
fokexample; a tube -85 fointha introduction of thd.
ligiid;'inte: which:“the: rod. 86*6f & wvibrator ecan~

igs: 10 and 11%°
fected: atveachvofrthésespointsi Infection:may
altérmatively™bé -effécted ‘at: intermedidte points:
through“a tubé-19* similar to the tubsev19 at: the-
extremity ofithé-wire biindle.=

When:the: work isicompletety the. tubes-85 4re: 10

removed:

THe constructional+det4ils ' deseribéd-and: Allts=
trated-have obviouslyronly beerr siven: by - way of:
example*and-numerous:modificaticns:-may besinw..

troduced:without ‘departing from- thé-invention: >

t§ extremitias: 15

troduced;as. listed- by -way of-example-in:

Injection: and vibfation-is’ efe 831y distributed-over theé entire area-of such cross--

Thys;y intiparticular;ths: vibrationrcouldibe: im-:
parted:stoi thés wires:-and: to:the. substance:-by
means:other: fhan. those:described; -and. at: other-
pointsi: The vibrator; instead of being secured to

the.device-foi seeuring and: distributing the wires; -
couldidlso:be located outside'thisidevice.

Alséwiny accordanee with thé -invention; thé -
groupingof .thé: wires inthe -bundle befoie the:
tensiohing: foree isiexerted;sinstead of béing ef=’
fettet: by ‘means-of -pins 8T, ‘may be carried out
with theiaidiof g platei88 6F prismatic form; gen=
erally ofvmetal- (Figures 12 and 13), which “is:
loeatedin'»a -position: :perpendicular to - the wire
bundle and in which parallel slots 89 are formed,-

. exehrislob:béing: intendet :to! receive tha: wires -80

fotming partrof:j dayer of {virésy Veéritical ping:
are alsowprovided ‘bétween the plates 884niordeps
to:separatelthé wires. -

THése plates:88;which are disbosed-at-suitable™

theim folr fates in the examplet illuistratedya re=s
cess:8 R receiviny: extensions: 32 which are-formedv
by::elements of:thé:juktaposed shéath: The:ex«-
tensions forming: partiof two successiver sheath '

257 eletmentsarersuperposad- 8518 'shown in the -drawe:

ingyrand: & sweld 83 Inay beé: provided: 1o ioin tha -
elementsttogethiér:: THe jointsi-are preferably™
covered withiinsulating fabsie, as-indichted at-0413
Whtwthépullis exerted onthie wires;thaplates:
88 femaintintposition-sinee;-owing toithé projec~-
tiohs 85§ thése platey arecanchéredin’ fe eoner atels
siteratbetd ézound thé sheéath and Béar-againstthis:
conerete, and ‘o ing: to «this f£act itHey- cannok-
defriater: from theirt positidh under-the -efféet-of -

the:tensilé foreen:

. A bracticalimeans:is $hits provided: for rapidly
pregrouping -thé-<wirés--and: eliminating nertain'
difftulties inmanipulation-which are inhérent in+
thé&userof thépins::

Thésetplates 88:Wwill 'hé of-great-tiserand even-
indispensable’-at<the point ats which the:nable:-
deviates frém thé rectilinear direction-and- thus-
vermitiof-guidiftz-alkthe wirés-dn’ this curve and-
manbainineg thém in'théirigrouped- Positien. -

WhHatT elaim dsi:

1.0In*hé manufabture ofload-earrying: strire--
tural-concreteleleinents:pre-stressed o - high®
tetision-hy-means:of-at: least-one bundle!of high'
tensitelstrength metal: wires which 'cooperate: to's

-fobmra simgleTunit foirthd-maintenance of the: dev

siréd high'tension- i -théstructural- element; a ¢
methéd-“of< folming the- wirtvbundle'-and- im=

parting :theretst -thie~dedired- ‘high "tension,~ said#
rnethodaeompmsmm thé-stebs ef-arranging-a plhi«-
rality:of- intehsioned-high $ensiléistrength ‘wires -
to extend,® thieughdut thé-=main - longitudinal~
portioiy ofl ‘thé:»wire ~bundle:-fofmed- by said -
wires-hétween two transverse planes located:-hear-:
the respestive:-vends::of -the: ~hbuadle - in-several:

-clobely? spaced-Substantially parallsl-layers each

including:z-plukality oftlosely’ spaved-substans-
tialiparallel wirés-in such 'a. manner: that, at

anyscrosssection of ssald main- portion ‘of the -
wirerbundiéi-the wiresare substantially' unifotm- -

sectioh archoring- the: wires -at one -end of the -
bundle against-longitidinal*movement in the di<

rectidixiboward «thé other end ‘of the bundle in -
relativespositicns of ithe: several: wires with' re<
spgctitol one ancthér-thé same-as i said main -
of "thé bundlé; exerting *at the -other:
fhewhundle-a »predetermined, uniform;

longitudinal-tensioning stression a fraction of the: -

_totaldhumberof wires:in the bundle so as to ten<
‘sisiw assmallhumbse of- wires: of:the orderfrom
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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 strue-
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-

1y spaced substantially parallel layers, each in-
cluding a plurality of closely spaced substantial-
1y 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 cther 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

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 -

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 ih 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

St

10

20.

L]

65

70

5

-3

8
respective ends of the bundle, in. several close-
ly spaced substantially parallel layers each in-
cluding a plurality of closely spaced substantial-
1y .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 coinprising 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 hundle 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 hetween 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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bunidle:so as to tension asmizll number ‘ofrwires
~iofithe order from 1.to 4.at #timewhilemaitain-
wing .all .the: wires-throughout.ssid mainpoision
«iof the buridle in- their mutually-spaced:patailel
Tpoesitions; anehoring each. terisioned wiredinssaid
s:afchoring plane-against longitadinal “movement
“in° the ‘direction - towakd s8idTArst ehd . joff$he
sipundle in acrelative-positiondofisaid wire'withare-
spect to the other wires the:.samgas in said main
portion of the bundle, and repeating the ten-
sioning' and anchoring steps with respéct -to a
~small-nummber-of the-order of 1*to 4 at 4 time of
““the remaining wires-‘of “the butidle until'all the
=wires~of “the ‘bundle have-been—uniforinly ~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
tensile strength metal wires which extend close-
ly adjacent to one ancther in a longitudinal
cavity of the structural element and cooperate
to form & single unit for the maintenance of the
desired high tension in the structural element,
a method of forming the wire bundle and impart-
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
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 imain por-
tion of the bundle and its larger base in said an-
choring plane, the wires being loczied 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 bundie
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 conerete’elements: preistressed to a high
‘tension: by at least one,.bundle of high .tensile
rstrength.metal wires which..extend closely: ad-
sjacent to.;one another.in. &.longitudinal.cavity

52:0f: theo.structural element.and coeperate: to

wform: a single unit for the.maintenanceof the
~desired high tension in the.structural.clement,
& amethod.of forming therwire. bundle..and. im-
sparting «thereto the desired.high tension;-said

10+method .comprising the steps..of arzanging a

splurality:of:high tensile-strength metalswires: in

« g+ longitudinal ‘cavity left.in. a-pre-cast iconerete

~eiement .to- extend, throughout..the main..len-

sgitudinal -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 szid 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-
Jjacent wires in the anchoring plane keing con-
siderably greater than the spacing between the
same wires in the main portion of the bundle,
exerting at the other end of the bundie a pre-
determined, wuniform, Ilongitudinal 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 g 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 g 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 g small
number of the order of 1 to 4 at 5 time of the
remaining wires of the bundle until all the wires
of the bundle have been uniformly tensioned and
anchored. :

-ARMAND EUGENE ADOLPHE BLATON.

References Cited in the file of this patent

65 :
UNITED STATES PATENTS
Number Name Date
149,553 Weston _____________ Apr. 7, 1874
165,705 Brown _____________ July 20, 1875
70 661,615 Marwiek _____._____ Nov. 13, 1900
767,798 Clark _____________ Aug. 16, 1904
1,465,307 Keogan ___________ Aug. 21, 1923
1,538,203 Loyeau - ________ May 19, 1925
75 (Other references on following page)




2,637,895

11 12
UNITED STATES PATENTS , Number . Name Date -
Number - Nam Date 2,328,033  Scharer - Aug. 31, 1943
1632135  Hendry .. June 14 1927 2371881  Preyssinet _.______ Mar. 20, 1945
1,660,111  Woodward ———-—--- Feb. 21, 1928 2378584  Schorer ... June 19, 1945
1,920,716 Schafer — . Aug. 1, 1933 5 2,382,139 Cueni oo Aug. 14, 1945
2,031,231  Smith —oemeeem Feb, 18, 193¢ - 2413990  Muntz .. Jan. 7, 1947
2,075,239 Strange —— o ____ Mar. 30, 1937 2,474,660 ‘Pitzpatrick ___.__ June 28, 1949
2,121,403  Lapinskas ——-—————- June 21, 1938 2511761  Barber .- June 13, 1950
2,137,009 Stromberg - Nov. 15, 1938 w0 FOREIGN PATENTS
:_:2,17-1,120 Bullard - oo Aug. 29, 1939 ¥ o e Country _ Date
2,172,703 Freyssinet —eoorme Sept. 12, 1939 541 835 Great Britai Dec. 15, 1941
''2,102,573  Dunoyeff __..._.__.. Mar.5, 1940 ’ reat Sritain -....- €c. 9o
2{270’2 40 Frevssinet Jan 20,’ 1042 543,249 Great Britain ._...._ Feb. 16, 1942
»al0s L TEYSSINEL oo - & 273,004 - Switzerland —_______ Apr. 16, 1951

72,303,394 Schorer —.———.__-._ Dec. 1, 1942




