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being proposed USSR Inventor’s Certificate #1,752,562. However, the method involves

high power consumption due to the use of liquefied nitrogen for cooling the tyres to be
- shredded.

The closest to the herein-proposed method is a method for shredding wornout
tyres comprising forming and preparing a package of wornout tyres, putting said
package in an armored chamber provided with cutting ribs and grids, blasting the
charge of an explosive inside said package, destructing the tyres by the effect of
explosion and action of the cutting members of the chamber, removing the products of
explosion and destruction of the tyres from said chamber. The method is protected by
RF Patent #2,057,014, IPC B 29 B 17/00 and published in 1996.

A disadvantage inherent in said method resides in an inadequately high degree
of comminution of the resultant rubber powder and a relatively low yield thereof per
unit volume of the armored chamber.

The closest to the device proposed herein is a device for disintegrating
wornout tyres, comprising an armored chamber provided with cutting ribs and grids,
means for loading the tyres in the chamber and appropriately arranging them there,

means for discharging explosion products and products of tyre shredding, means for
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placing and blasting the explosive (cf. RF patent #2,057,014, see above).



means for discharging expl osion products and products of tyre shredding,
means for placing and blasting the explosive (cf. RF patent #2,057, 014,
Seeabove). | L L L Ittt 1Bt e
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package is forned as ‘a nunber of closely c acted layers, anhd prinmary
destruction hmhertdegrqgaoii@eedidmgcmﬂﬂ@lfnoed}mmfdmedcwn@lqasttsnsnfbfellﬁme@ll‘@xﬂ@nsi on
unt i | destru tlon of ext er nal of ,occur,s erm"free
ext ensi on ofa THge téod‘ﬁég‘&aﬁ e} nge 'f’ h?re E Lo te%&ﬁgsotlw&ngi n such
condi tions that prsaid &djed‘t@:{ adRbmplsbeddRSt6 el fa@th&tfin bik@o Rk indthed cdsieage
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due to the fchaigetifiside §alid§ﬁadkagh,thnfmj‘z destruotior frel d)lsm%famon of the tyres by virtue
of explosion, and eliminating the expldsion products and the material of the tyres, said
package is formed as a number of closely compacted layers, and primary destruction of
the package is conducted under conditions of free extension until destruction of the
external layers thereof occurs.

The term “free extension of the package under the effect of explosion” means
herein such conditions that provide for primary destruction of the external package
layers which occurs largely due to forming internal stresses in the bulk of the package
as early as before the material of said layers start interacting with the walls of the
armored chamber.

In a particular version of carrying said method into effect the technical
problem is accomplished due to the fact that free radial motion of the closely
compacted layers of tyres occurs until a required outside package diameter is increased
at least twice.

In a particular version carrying said method into effect the technical problem is
accomplished due to the fact the ratio between the weight of the charge and the weight
of the package of compressed tyres is preset to be within 0.03 and 0.07.
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is acconplis due to the tact that the dianeter of a cone-shaped arnored
chanber in aplndercbaped eompact paskpgare with the axis thereof and passing

t hrough the conpact package, varies w.thin 2 to 7 dianmeters of the.canpact
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such fragnents théheakchnial peablpmni afethbaadkntiongs solved due to the fact that in the
known compact package comprising a number of raw blanks obtained from the tyres
and helically twisted one upon another in succession, the package is formed from a few
coaxial helical twists having an axial hole.

In a particular embodiment of the compact package the raw blanks are
prepared from the tyres by separating such fragments thereof that comprise bead rings.

In another particular embodiment of the compact package the raw blanks are
prepared from the tyres by separating such fragments thereof that comprise bead rings
and part of the tyre side walls.

In one more particular embodiment of the compact package the raw blanks are
prepared from the tyres by separating such fragments thereof that comprise bead rings
and all of the tyre side walls.

In a still more particular embodiment of the compact package the ratio

between the package diameter and the hole diameter in any cross section of the package

square with the axis thereof ranges from 1.8 to 5.



and all of the tyre side walls. In a still nore particul ar enbodi nent of
t he conpact package the ratio between the package dianeter and the hole
dianeter in any cross section of the p&ckage square with the axis thereof
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cord (cf. exanples of practical reallza?lon of the present invention
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f.a re ts fully rid of netal cor t he apount of r.ubber
ot ng o e strbrationdpn the Mk eol (6 ebimples Pt BACBRAFeARaRt of
rubber compepery prefent IR ehtidrEtdted 61BRA. MENt S have denpnstrated that when
the extension of the tyre |ayers under the effect of explosion, (due to,

e.g., interacti on Inis fasephashef teyastion of explosion pprof theaykes grayadigintegeted
stiffening raidjt%lscént\,{’gltﬂles cl?afrget cbte ex%liorg%ee&iue to the shuttering action of the explosion, while
in the second phase the closely compacted layers of the tyres are subject to radial
extension reaching the point of destructive deformations. Whenever the preparation of a
package includes its cooling, finely divided rubber power with the rubber granules
sized under 1 mm is formed in the first phase of action, while in the second phase of
action there is formed a coarser fraction of larger granules sized about 2 mm. In the
course of disintegration the rubber component of a tyre gets fully rid of metal cord (the
amount of rubber remaining bound with the metal cord is as low as 0.5% of a total
weight of rubber component of the tyres). Experiments have demonstrated that when
the extension of the tyre layers under the effect of explosion, (due to, e.g., interaction
between the layers of the compact package and the stiffening ribs, walls of the armored
chamber, and the cutting members thereof) the effectiveness of the method is affected
adversely, and large fragments of the tyres measuring up to 100 mm. |
To provide an adequate yield of small-sized fractions of rubber powder rid of

metal cord, the ratio between the weight of charge of an explosive and the weight of

package should be set within the range of from 0.03 to 0.07 and the ratio between the
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conpact dispense with deep chilling or cooling in the course of shredding which is resorted to in

the heretofore-known technological processes. The herein-proposed invention is
applicable for shredding wornout tyres using but non-deep cooling down to a
temperature of from minus 60°C to minus 80°C which is attainable without the use of
liquefied nitrogen, e.g., by using cold-air turborefrigeration machines. This allows of
about fivefold reduction of power consumed for tyre cooling. Cooling may be carried
out using liquefied nitrogen but at a substantially lower consumption rate thereof.
Brief Description of the Drawings
FIG.1 represents an arrangement diagram of the cylinder-shaped compact

package in a cylinder-shaped armored chamber;

FIG.2 represents an arrangement diagram of the cylinder-shaped compact package in
a cone-shaped armored chamber;

FIG.3 represents an arrangement diagram of the cylinder-shaped compact package in
a spherical armored chamber;

FIG.4 represents an arrangement diagram of the cylinder-shaped compact package in



package in a cylinder-shaped arnored chanber; FIG 2 represents an
arrangenent diagram of the cylinder-shaped conpact package in a
cone-shaped arnored chanber; FIG 3 repﬁesents an arrangenent di agram of the

_cylinder-shaped conpact package in a spherical arnored chanber; FIG 4

represents an ,arran em;,\%t !dl g rr_g}én(‘ihof t he cylinder-shaped conpact package in
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pl aci ng an gkgg-és‘ﬁ-ve (10) in said chanber and bl asting said expl osive. The
conpact package (2) having an axial hole (7) is conposed of a nunber of
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obtained from the tyres and twisted helically one onto another in succession. In the
general views of the device and compact package for carrying into effect the proposed
method according to other particular embodiments of the invention shown in FIGS.2-5,
the same notation system of Ref. Nos. is used as the one described above with reference
to FIG.1. The parameters of the method and a general description of operation of the
proposed device for all particular embodiments of the invention are described
hereinbelow. Specific description of the particular embodiments of the method, device,
and compact package are described in detail in the examples of practical realization of
the invention.

A compact package composed of wornout tyres is first prepared. The
preparation procedure may involve the following steps: washihg the tyres, separating
the bead ring, cross cutting of the resultant raw blanks and successively twisting said
blanks into a helical twist, forming a compact package by axially arranging the helical
twists and holding them together to form a package, cooling the package with cold air
or liquefied nitrogen. Then the package (2) is loaded into the armored chamber (1)
through a joint (11), an elongated charge of an explosive (10) with an initiation means
(12) placed therein is put into an interior (7) of the package (2). When putting the

package (2) into the armored chamber (1), conditions should be provided for restrictless



the. bead ring, cross cutting of the resultant raw bl anks and successively
twisting said blanks into a helical twist, form ng a conpact package by
axially arranging the helical tw sts dnd holding themtogether to forma
.package, cooling the package with cold air or liquefied nitrogen. Then the
package (2) is |loaded intq the arnored chamher (1 through a joint (11),
an el ongat e8XRangiogeridhe package of dyrgs upam sXRipsiAN, Wtfl e respltag ah&aﬁstWO(fqlé)
-placed t her gidaqss iiPie dulid ikhdd Bbheler, GEwdl ast B HRACERAD7 (2 & et ting
t he package C?EZ%S |1nto tuhe a m)rée%d C ar%er (f%%,ls conl%i télfons s%‘oou‘)%\age

provi ded f omwerghsof itlst ¢hesge and tepanBicqackdgetand thad baf eatof betweesthe pankage
explosion, with the resul t at |l east twofol i ncrease,.iLn t.he outside
package df anspd, Swelre and 38° lres Artsios st A PLOE BOLIAER I8 ASCOHEIGt o
the charge 3pgh HRAKREMERRNBAHAAKIANEMbOGmMENR- 8f R lifvdABbNEpaHitIgIpagkage
interior diameter and the charge dianeter, as well as other conditions in
accor dance regatds thtmtiafbetvesenrtbé dimedsipns mild@.5r enbodi ments of the

invention, particyla as. tegards .rati o . between the digensions.in

FG 5. Next the oNstbiieSbloFoeliegiay if sl teteh et pEaCTmaE st

action of tBeploSi¥RlbpHieUhartl thdr€ oER{ DB ihleBSeSlofdifig hnd didintdgrdtRBI@oWR &SI N9 and

di sintegrating (down to 1-2 rrﬁlg of the |ayers of tyres of the package (2)
ys efiae p

adj acent t o mmkof the tayexsrof ¢ty pastkage(a iadigceni¢o dedatetiopagheresf. action of
e exb o on g G SLBECLES) PP b EETLER it

tw sts of the corrpac't pa 0 e corr%)lact
package unt iekpdnRidnpof nlie @boldé shidlivalt twistsdeff dieTedbmpacti packs@C (B redwiig the
process of destructjon of the rubber |ayer and cord to formrubper crunb

and sl | - $iskgse et thercomprghaskass okl e Raink ofi desirugtiys sletor@atienisifreFhrd
fostered by fa#x(li'% 61‘3?&55 detiburtibof! df e GRSHL 3%.}{6} %@i%ogﬂ;i’d RImPubBe drdihbsaed

under the effect of explosion, exerts add; t1 ona structive actlion upon
t he rubber Isempbssidedicogd évapmauntedSudhrarhefficieat mbbebslaiddiog exfosteradebyt tel fact

rat her unexpected r.esul f a nmore effjcjent disjntegratjon of .tyres with
ot al i o AR AR card of iR et ivng S it briler BRIk A losiant s¥Giat
when sone Q@B§itieRaledestiubtivd tabi@dE dpas MAS Srubb& RN being e PANEIdO NnOhast B&en

| ayers of the conpact package (2), e.g., such as the inner wall of the

arnored chawbtsinedigxpemenialy ratberenexpected resalt of i mpenetiigient disintegretianoofon

ar mor shising _ pecte
o TSt ke LR AARE IAnEL B Bl RILAN: LAGUFRS: pEPRNTAnSladd o GRAC

package, this results in eduction i est Ion an

di si nt egr at isome&fbkiacies ney sibfatdd&résahe pathuboextedsiyness e layeresf thavdongpact
netallic cord.

partly frompflﬁ‘?ggr% er%g&j» S%ﬁg%%%gaf&a?%a{eg‘%ﬁ&lm;&%‘bgﬁd t he
Pt f sl O g 3, Bheahe Sl e a S laphasige,
t hen subj ectesparsonf ofrthtteompact package, thisiresultsvy an abiuptieeduction in the destruction
and disintegration efficiency of the cooled rubber layer of tyres having metallic cord.
Gaseous explosion products are removed either fully or partly from the armored
chamber (1) with the aid of the means (4), and the products of destruction and
disintegration of tyres are withdrawn using the means (5). The products of destruction
and disintegration of tyres are then subjected to further treatment which may include
such operations as separating the rubber powder from the fragments of metallic and
textile cord, classifying the rubber powder into size fractions, and further mechanical
disintegration of some fractions.
Given below are some specific examples of carrying the method into effect.

Operations left out of consideration in the Examples were performed in accordance

with the aforementioned general description of the invention.



such operations as separating the rubber powder fromthe fragnents of
netallic and textile cord, classifying the rubber powder into size
fractions, and further nechanical disintegration of sonme fractions. G ven
bel ow are sonme specific exanples of carrying the nethod into effect.
“Operations left out of consideration in the Exanples were perfornmed in
accordance wth ﬁﬁ@nakb#enentioned. general description of the invention.

-8 Exanple 1 TypeT§Péel§;4§.31m5@l-e&rarrérnf&£w BF&EHe FMg&ﬁedi %hgéagix%.crﬁg 1

shredding. First ty ragnents are cut out includlng Oea i ngs and one
cross cut i $ragmeetsiate enchutoimcluding bdad sringstamidneet erasy bt askmde Theach betheaw

bl ank prepared fraomithe {jrst re,is helicall isted 1o form.a,.helical
D St hat nd TP plehk AR thada Slirb eiarsd BOREE TRas GBS e
fromtwo tyigiicdr @ foMnSh 21ieH o8t HavalgydiaNe40HA mbSioP K&kt MdtHePewbi st
helical twi st obtained fromthe first tyre, said raw bl anks bei ng obtai ned

from two tybanks pbtaingdfram ke itres arewivistedofucedssivelytrmedanto thigetlnnt err theyfirsts | s
fixed in position b nai .. t.side.di anete f. the heli.cal twst is
bbout 360" et paRg oot T (P Siebfaid PS5k Bjok BEr=lB R pitthSs,

m nus 80C usé Rl & Beledal eelisnbf the@eindd R Auferaidel @Sfina inGiosition byavidilg Alnhe

wei ght of 0.66 kg _and havi na a dianmeter of 65 mMmis put in the package
interior, testsidegligaeigeohiiedylicaldwist is abopt 16Qmen.oFhenihs thuswreparadriompaete and

29% TNT. Th t i LRt hevo .OSk: . tnihere.J aced
in a steel %8y ﬁﬁﬁ%f? g%glé%g\ghgg é?&shgﬁﬁg;“gg3‘@%@2‘5‘9@&?%‘6%&% e)!P 0eSE)\¥eati o]
bet ween t he chirgatiavingdthanadight ¢fhl66 kg pacCkady didiaméter of 65 Inrhli8Put FSEE5) .

The wei ght of the conpact pgckage,i s 10.5 kg, The r g) o0 bet ween, wei ght of
charge and tPREAgE[IRIRHOGhe prilesiysbangpsed isg. Bixtig of 7], DBIMONHTLIULA] Y | e

charge is i Rigbd FNGITHE ESMpaR PadBed Jidl (RELLH] si@é‘?lfar%emﬁ theézéls pﬁlé‘c"éﬂ'iﬁﬁsteel
denonstrate that exposure of 'thetyres to'the eftfect’ of explosion yields
t he product chbndenghapeechnibeobiving & Hrmetdrefil800 osn. Thetiato bytwesn therahenhber

conpletely ipto a m xture qf rupber powder  treac the .t ile cord,
oo short widtirtend B 15 Bodkoer Sttt fne ool s6RSS She i St ufierl.
the wei ght Qficltdpg is u@.b%rg: PRVERIO Hef@&himghtsjf%ﬁﬁkguaﬂ@&helwaghﬂqf 56 kgsanhi ch
makes up 14.7% of the vvel_lggi of tyres or 17.7% of a total weight of the

rubber powddP:66:10-50D6A Iistexplosivheharap krainitistrmifeom tyngcAM R slesirieddse rom 1 to

22 T o 38l TRARS R N0 e S L O

fractions siexplbsiongfields the peodiidt havingthd fdldeging vhdaradterimices up 31.1 % of the

weight. of tyres qrthg zyrgg/otl?rilec? cggi)l%ltel}\rl\?ritg Qlt m?)zturtehoef Iru Bc?re;;owder, treads of the
textile cord, and short wires of the metallic cord which got rid of rubber completely;

- the weight of the rubber powder fractions sized under 1 mm is 1.56 kg which
makes up 14.7% of the weight of tyres or 17.7% of a total weight of the rubber powder;

- the weight of the rubber powder fractions sized from 1 to 2.5 mm is 2.44 kg
which makes up 23% of the weight of tyres or 27.7% of a total weight of the rubber
powder;

- the weight of the rubber powder fractions sized from 2.5 to 10 mm is 3.3 kg
which makes up 31.1% of the weight of tyres or 37.5% of a total weight of the rubber
powder;

- the weight of the rubber powder fractions sized from 10 to 20 mm is 1.5 kg
which makes up 14.1% of the weight of tyres or 17.5% of a total weight of the rubber
powder;

- the weight of wires of metallic cord 50 to 60 mm long with inclusions of

textile cord (as fluff and threads) is 1.8 kg which makes up 17.1% of the weight of

tyres.



powder; - the weight of the rubber powder fractions sized from10 to 20 nm
is 1.5 kg which makes up 14. 1% of the weight of tyres or 17.5% of a total

wei ght of the rubber powder; - the wePght of wires of metallic cord 50 to
.60 nmlong with inclusions of textile cord (as fluff and threads) is 1.8

kg which makes up_17. 1% of the weight of tyres. 9 Exanple 2 Type 6, 45-13
tyres are subject Edemplechr eddi ng. First tyre fragrrents are cut out

*including bead ri eea@dl3q§ggescd&é> e]resutiosshpgﬂqfh Rir8ag {}ﬂi A are cut out

t hus- obt ai ned raw bl anks en t tant r pr epare from one
tyre i s hel nmﬂalldnyg beddgired, 4ral drerorosscut ismagleiin eachbafihe ﬁmﬁohtamedma\dbhmm.er.

Anot her hel i t W St | ] nto th t f
o1 1 ool toat JeR §he EHI ar Rk PrabSted o Gravi HASTERY s BB 3o

band di sposggledr t RBoRUIRS nikTih BEn&Er, ARG RAEH m&kﬁ%llé@ ohlox@d du'ﬂer _
position with a metal clip. The outside: diameter of such a helical tw st

i s about 306urfme dfuhe n@motuh helécal s\umhtorferm(aahehcarlntmsg fl@nethprbem@dwprtyras
simlar way..Then, the f V\/lstsa X|aII n ne onoanther
Tof orm oY ThERata HiRescdih b S Blate SORK . Snlor BUEBRFSRLNR pBTliGe §

The ratio betM&@ItliphEhe s6kide Aidhedterts sagta haﬁapmlwlgiab&naoehﬁﬁ Furfhey Bfde ls
about 2.7. The Bac age is cooled in a bath filled with liquefied nitrogen

down to ni sueh Belal Fwistsi arpdrenaredainda sintlar iwayr iThen thecfusdvists armeepxiallye kg

in weight and 4 | I & d
expl osi ve bglEjr n e|dn acri1 %h?nﬂ% ﬁor feon%o E(Sfﬁfbél %%ﬁ%ﬁ%gﬁiﬁta@t%&anéh %éf%aﬁ#'ft
Tlhen tCI he paGBagﬂIEOIh c}jwmne&r Ymerahbeaeaxemnomg \packaph dieipht pnd tlﬁd]emteldatdmrilaer

pl aced i n cone-shaped stee Vi slde g to
form a cl osdberestiis aboit 2, dhe pas eéﬁ‘io@ ddf‘lagﬁwb%{]"éﬁmtgélﬂl’l ‘%r‘BEI?ﬁ?P

di amet er of e ?}{Eﬁ r

shell is 1%%%& %%ﬁrﬁggd{st‘ﬁe ?‘gﬂnea{l&ég cgl t Iél ﬁisdégl re%g;sgleaqtﬁkggg?glgg%& nmm
and i s equalmman tdimnetemisipe indo dmepaskagsf intenior,ciardcen phosi ey beingrimfiapt aguixtiee

ratio between_the dianeter. of t 0 base of t cone stum and t he
et o of AW aRndnRi bidle dnd 2peEREL Ghet oirtheds T Fith B HITAS | 1o
100x100 mMm ghergp! Miti tedintd i§ HPade8Nh cddbRha}kdT&Eell dHahfbeP Prova@ Wi 4ibanet er
of the package interior and the charge dianeter is 2.1 (100:48=2.1 A

di stance f r owisideepipingciagiormu elosed eiteulas sysfemhior cirawiaen @k Fxplpsion products.

Une - packbge i ARBr s of B B4l B85 190 L5, A ¥ 45 Bk Shapiahel i, B

is 39 kg ands538hem! aihd ¢hebédibMren of ke Wssel Masothetddf ie4pL amh\@ddbages t¢ théd kg)
and the pac klgsqc?e \é\lﬁm?ert]ér of the circular system piping. The ratio between the diameter of the
greater base of the cone frustum and the diameter of the tyre package is
1538:300=5.1267. Grids with mesh measuring 100x100 mm are provided in the bent
piping The ratio between the diameter of the package interior and the charge diameter
is 2.1 (100:48=2.1). A distance from the package outer surface to the chamber wall is
(1538-100):2=719 mm; the ratio between the armored chamber diameter (D) and the
package diameter (D;) is 4.793 (2x719:300=4.793). The package weight is 39 kg and
the ratio between the weight of the explosive charge (1.6 kg) and the package weight
is 0.041 (1.6:39=0.041). The explosive charge is initiated by electric fuse D] #8.
The test results demonstrate that exposure of the package of tyres to the effect
of explosion yields the product having the following characteristics:
- the tyres turned completely into a mixture of rubber powder, treads and fluff

of the textile cord, and short wires of the metallic cord which got rid of rubber

completely;



is.0.041 (1.6:39=0.041).. The explosive charge is initiated by electric
fuse 3J #8. The test results denonstrate that exposure of the package of
tyres to the effect of explosion yielld8 the product having the follow ng
_characteristics: - the tyres turned conpletely into a mxture of rubber
powder, treads and fluff of the textile cord, and short wres_of the
netal | i c cord whi chhgateight @fghe rrulzhsérpows;l@rnﬁn@mswzeﬂoundﬁrt hams Yhe7 &8 t he

+Tubber - powdeg,; &f xﬂﬁﬁéh%%s%%jgﬁy‘;gaﬁk aéet r%@gzﬁ?% B? }’Hgél‘il?el i%??heﬁﬁb?%reZ%

of the package wel e ru
package; - hﬂn&xevpaclgigé of the rubber powder fractions sized from1l to 2.0 mm
is 10.74 kg which nmakes up. 27.5% of the package wei ght or 32.4% of t ot al

wei ght of the rubb&i W?Jéb\kféfr"he rubtbﬁ@pq,\\péqegﬁqactéqnstsh@d Aippd to B&/\E@rlsflpgé ons
sized from %vhg()l%%) a.?'esrqﬁ Q‘Ps?‘ cﬁGthggt Eéé(g BigRREL ) 4P, ijamﬁ O&kflgﬂtfb?tl&aﬂs

wei ght or a’‘tot wel g t he wei ght of
t he rubber powder, fractions sized from4 to 10 mnls 1. 66 kg which makes

4.25% of th k ht 5% of t ot t b
powder: - the vel gt SUsiehr o0 sebbe2 paniipiacons 5o Bomro hid oG TAh ke

I nclusi ons Q&mcﬁ ﬁfﬁkeé ﬁpqqr%%%?tﬁé %Eéka@é‘@veﬁé}{t%d'@ 06% o'ifagukgl Whightof BIcES Up
15% of the weight of package of tyres. Exarrp e 3 Type 6,45-13 tyres are

subj ect ed t aulier potatdery. A corrpact package is prepared as described in

Exanpl e 2, having apn outsid ter o bout 300 ht .of out
500 P and he o anBeareiat of s RPBH ebis RS R A Ragd a6

a bath fil lvafichraRed hﬁueiﬂ%@fmhé Ré&ﬁge deipht bp 57 P& t8ACwaRht WF tidiudbEr from
the bath, whereupon a cylinder-shaped expl osive charge 1.6 kg in weight

and 48 mm i Po¥dgieter is put |nto t he package interior, said charge being

in fact a mxture [ 7

package of tyres vmqﬁ%%ﬁ] O?rqllgél ve c ll{c %0{%&?% ere| %@(ﬁfvgﬁhﬁggéég%

spheri cal sttesile (cbair(‘aerﬂdﬁ&adrtmdads)dnsaﬁr&ﬂ@rwhﬁhenmrmfﬂS%doﬁametwelghtl of t WO
Cross sections sqtéfre wi th the chanber axis and passing in the region of
the top and Paek &S cal twists of the package are approxi mately the same
and anmount to abqyl,b70Y) nm and the ratio between said dianeters and the

package dianmeter (300 nm) is about 4. The ratio between dianmeter of the
package interior diyge 6,45-13 tyres are subjected to shredding. A compact package is prepared

as described in Example 2, having an outside diameter of about 300 mm, a height of
about 800 mm and the diameter of interior about 100 mm. The package is cooled in a
bath filled with liquefied nitrogen down to minus 80°C and withdrawn from the bath,
whereupon a cylinder-shaped explosive charge 1.6 kg in weight and 48 mm in diameter
is put into the package interior, said charge being in fact a mixture of ammonium nitrate
(71%) and TNT (21%). Then the package of tyres with the explosive charge put
thereinto is placed in a spherical steel chamber 1500 mm in diameter. The chamber
diameters in two cross sections square with the chamber axis and passing in the region
of the top and bottom helical twists of the package are approximately the same and
amount to about 1200 mm, and the ratio between said diameters and the package
diameter (300 mm) is about 4. The ratio between diameter of the package interior and
the explosive charge diameter is 2.1 (100:48=2.1).

The package weight is 39 kg and the ratio between the weight of the explosive
charge and the package weight is 0.041 (1.6:39=0.041). The explosive charge is
initiated by the electric fuse 31 #8.

The test results demonstrate that exposure of the package of tyres to the effect

of explosion yields the product having the following characteristics:



t he expl osive charge dianeter is 2.1 (100:48=2.1). The package weight is 39
kg and the ratio between the weight of the explosive charge and the
package wei ght is 0.041 (1.6:39=0.041)11The expl osive charge is initiated
by the electric fuse 3A #8. The test results denonstrate that exposure of
the package of tyres to the effect of explosion yields the product_ having
the foll owi ng char & @rgsstumed: completelyipto ¢ ypigtire Q¥|ﬁ‘é2i>eb@ﬁwﬂ@t &egds; oft the a

etur e of . IHBRELrp AN Short WiB2GPUSmDE LN B8 o NBIbIhS.CS O

the nmetallic cord which got rid of ru rconp I of the
rubber powder fr aetheonsglst fatle wutiber pdwden fr&tibns/sikegl wddee h mmek 85 kgowhiéh 7% of

t he package i ght 17. (% of a total weigh f the rupber in the,

package: - FRECHHR éﬁ?”b?f ‘z‘ﬁé’aF‘E?@Bé’Ye‘ mé?%"%a Eit%ﬁlswgliggfe@r the SuRber inths 5 nm

is 8.97 kg Rmag%brrakes up 23% of the package wei ght or 27.7% of a total
ert

wei ght of t er powder; - the weight of the rubber powder fractions
sized from 2.5 t o- i@ weightsofttBe fubibgr pewdarifractitusssizaa Bdsoloto 2. henmac&agé&g

wei ght or 37.5% of, a total wejght of the. rubher wder - -.the i ght of
t he rubber P akeS Hp #%s‘”él’ggﬁchﬂgﬁ?f‘{e%‘t Pbggdo/ﬁﬁff’éo%l. B’eli%'t Og\ﬁfecrﬁﬁiﬁkes
up 14.1 % opowh&; package wei ght or 17.5%of a total weight of the rubber

powder; - the weight of wires of netallic cord 50 to 60 nmlong with
i ncl usions of t exthelveighgrof theasibbénfowden fractiome aided friom 55 €o k¢ numiis h2.ikges up

17% of the weight of age,of tyres. .lndustrijal | {cabili I n. vi ew of
t he foregoi \rqvg" Iﬁ’%‘?e r't p%@%dgﬁg? ) 5%&%%%%?%%?%?35@ ook Of ﬁ}eombléelff ect
enabl e one powdeansi derably add to the effectiveness of the explosion and

not only shred the tyre but also attain a high degree of disintegration of
the resul tant tyre the weightaf the pbertnowger fractions sized drost 10 fo20mmédS-» kol ve

use of sinplg; i t ' | 3 ' f o silpl e
oper ati ons \/\lvﬁlll cglhchlﬂ%an elﬁefl%hgﬁ% @&g%@%gﬁp%&.g&&%ﬁg &%?élgtr??ﬂ%rrgg %}Eal
appl i cati onpowde¢he technol ogi cal features of the proposed nethod nmakes
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textile cord (as fluff and threads) is 6.6 kg which makes up 17% of the weight of
package of tyres.

Industrial Applicability

In view of the foregoing, the proposed method and device for carrying it into
effect enable one to considerably add to the effectiveness of the explosion and not only
shred the tyre but also attain a high degree of disintegration of the resultant tyre
fragments.

Practical realization of the method involve use of simple equipment and the
preblasting procedure consists of simple operations which can be mechanized and
automated.

In addition, practical application of the technological features of the proposed
method makes possible considerable reduction in power consumption and rendering the

process of tyre destruction and disintegration less costly.



12 . CLAIMS 1. A nethod for shreddi ng wornout tyres, conprising the
formation and preparation of a package fromthe material of wornout tyres,
putting said package in an arnored chanber, blasting an expl osive charge
_inside said package, prinmary destructiop and disintegration of the tyres
by virtue of explosion, and elimnating the explosion products and the
material of the tyres fron1th8 arn%red chanber, CHARACTERI ZED in that said
-package is fornmed as a nunber BﬁH@iosely conpacted |ayers, and primary

destruction of th i ot : nsi on
structi ¢. RAGKARIST IS Eﬁ@@?ﬁﬁge&o&%ﬁyr Q”&Jnﬁcﬂdgg}% gfe %Jrﬁﬁu%,géhe

until destruction of the external |ayers thereof oc . 2. A net as
cl ai med i n pteparation oCHARAGEERIoAE e matetia tof fwagmout digte g Iputtingt sashpackagehie an

closely conpacted layers qf tyres occyrs until a.required oufside package
Gi anot or 1 S SPFUFOSENGE, (RLatfe: A cBXPIOSTYon SEIMfOAM S b rHEIKats R 1
CHARACTERI ZRBAthidtibhl@hd ditntégthiich oPBleWRA Byhartueboakl 18§ioﬁ,h£udcélﬁﬁiﬂ§ti et he

wei ght of the package of conpressed tyres’is prese o be within 0.03 and
0.07. 4. A ¢rplpsienf piodudis eatdi ribe vimatetial ofythes tywemframsi thy armeredoehadber,

chanber, ing .the tyres intq. the chanber and appropriately
e ng  REIRRACTERIZEDNS Al Spld PaRads s Joms G ey B! il
di schar gi ng layesgusd prigfary Ge@aliiog of ige pidkags is ERRANStell Undér EcHAdiong dffTkee
expl osive in said chanber and blasting it therein, the characteristic

di mensi on ofXiEREoRpRdsetregtianiol the axtensl levessthersebeqeyrs. square with the
chanber axis and passi g, 4ougidd &Qimﬁcbﬁﬁﬁkéﬂ?ﬁi‘ﬁbe& &Epﬁ‘eg ridfal’
ection. 5. devi ce as

di aneters of the corrpagltotdpaciiage in sard ¢ross s

cl ai med i n eatctiomof theCtIAsNCIdRpatidd fapers lbfityréheccdisameil @ rediired tonesider piokape
chanber varies fram2 to 7 ?i aneters of the cylinder-shaped conpact
package. 6. JRMELISmcrrased atleastitwice.-c| ai m 4, CHARACTERI ZED in that the

diameter of a spReiy GRkhdf ADCRRmEN A REKind §, wf&gcwmm Sinl frng.ﬂ&iJ AiB o °
of the cylinder-shaped conpact package. 7. A device as clainmed in claimd4,
CHARACTERI ZBEtwenn theaweightof thheharge ane ther weightoofabe pacdagp eficampressed tphsisber

in any cross_section .square W the axis thereof and passing through the
conpact pacREGE! ‘O\PSM@EH @n"? ﬁ‘flﬂt()g) 7

to 7 dianeters of the conpact package in

the sane cross seati/pdevie fér chERdAE \p&_exbatg@rrésoéorﬁﬁrﬁﬁﬁl@iaﬂQarM@fd&lOUlﬁqrﬂibéE,eS
conprising a number of raw bl anks obtained fromthe tyres and helically
twisted oneMf38Hiarpadieg therfyres into the chamber and appropriately arranging them therein,

means for removing products of explosion and discharging products of shredding the
tyres, means for arranging the explosive in said chamber and blasting it therein, the
characteristic dimension of the armored chamber in any cross section square with the
chamber axis and passing through the compact package varies from 2 to 7 diameters of
the compact package in said cross section.

5. A device as claimed in claim 4, CHARACTERIZED in that the diameter of
the armored chamber varies from 2 to 7 diameters of the cylinder-shaped compact
package.

6. A device as claimed in claim 4, CHARACTERIZED in that the diameter of
a spherical armored chamber is varied within 3 to 7 diameters of the cylinder-shaped
compact package. _

7. A device as claimed in claim 4, CHARACTERIZED in that that the
diameter of a cone-shaped armored chamber in any cross section square with the axis
thereof and passing through the compact package, varies within 2 to 7 diameters of the
compact package in the same cross section.

8. A compact package for shredding wornout tyres comprising a number of

raw blanks obtained from the tyres and helically twisted one upon another in



13 . succession, the package is formed froma few coaxial helical tw sts

havi ng an axial hole. 9. A conpact package as clained in claimS§8,
CHARACTERI ZED in that the raw blanks laBe prepared fromthe tyres by
_separating such fragments thereof that conprise bead rings. 10. A conpact
package as claimed in claim8, CHARACTERI ZED in that the K raw blanks_ are
prepared fr SWECEFRON, he pagkaee @p&?rmeﬂrfgmg defew roapial helicalipigty hayingan aXiipri se
-bead rings ﬁpg part of the tyre side walls. 11. A conpact package as
claimed in claim8, CHARACTERI ZED in that the raw blanks are prepared from
the tyres by sepaPali cognprocpackaggaecihisnddhiardam SFGHARWRb?EDmadhatihngs

and all of the re side wal 12, A conpact package cl ai ned claim
8, CHARACTEF&"ZFEB%/W %rﬁaarew@lsf ithe ke S@ﬁ@hﬁ& 35 ist tere Eah%the
hol e di amet %meﬁs@wéd?irnﬁs section of the package square with the axis

thereof ranges from1.87to 5. 13. A conpact package as clained in claimS8,
CHARACTERI ZED i n tlBaA cpmpaappek’age as&laamcgk lin pldien 8hEWARAGTERIZRIY N that the t he

rati o between the , cylinder ht nd e di anet er thereof es .f
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the ratio Rgh pﬁg@bgaaelnggmbﬁfo%e&ﬁgsﬂ@%ﬂge center hole in any Cross
section thereo square with the package axis ranges from1.5 to 5. 15. A

conpact package adlchAaompdct lnckaﬁlam@lm@d-lﬂmm EBRACTEBIZED in &@p&b&r s as
a cone frust umbﬁar\{ksng'ea;?regﬁgil fe tﬁee &5 b@fo'separatmg such fragments thereof that

comprise bead rings and all of the tyre side walls.

12. A compact package as claimed in claim 8, CHARACTERIZED in that the
ratio between the package diameter and the hole diameter in any cross section of the
package square with the axis thereof ranges from 1.8 to 5.

13. A compact package as claimed in claim 8, CHARACTERIZED in that it
appears as a cylinder having a through hole, the ratio between the cylinder height and
the diameter thereof ranges from 2 to 5.

14. A compact package as claimed in claim 8, CHARACTERIZED in that the
ratio between the diameter of the package center hole in any cross section thereof
square with the package axis ranges from 1.5 to 5.

15. A compact package as claimed in claim 8, CHARACTERIZED in that it

appears as a cone frustum having an open-end center hole.



