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The pressnt invention relates o @ transport device by vibration of
orenfuct to be freated, sspecially & produst to be trested thermally,
along @ helicoidal ramp or chute, espeacially In the form of a hallcoidat
conduit or tubular serpent, fived and roled sroungd oF Insids 8 centreal

N

SHIG véi&,r;ezieci By a vibration module o which Ui

column, capabls of

,,,%Pi&{ %\ka\-\.a

Mare partioularhy, the present ipvention relates o such & devigs
sompeising & novel vibration moduly, capable of buing vibrated by

nbm% g motors, preferably of unbalance motor type.

Mellopidal vibeating olpvator apparstus of this typs, slse called
shaking slevators, have boon degoribed By FR 2 880 837, FR 2 883 88§,
FR 2 834 IB7, FR 2 701 861, FR 2 788 260, PR I 788 336 and PR 3 213
865,

{ry thess devices, vibration of the central column cxuses vibratios
of the helicoidal conduit, dug o the Teob thel the centrsl column
sigidifios and supports ssid helicoidal conduit. Bald helicoidal conduit
comprises ot least two hslical pitghes, Vitwration of the ramp or
helicoldal condull oauses vibration of § particulsr clroulating progduct &
be trested by advancing by lumps slong the ramp or helicoldel conduit
dus to ssid vibretlens, In general, sald central column I3 plaged
vertically. This wibration causes helght displacemant of the particles of
product Bntroduced to sald ramp or helicoldal condult, from the lower
end of the ramy or heliceoidal condull to Bs upper end, The vibrations of
the onlumn therefore advancs the BolK proadust containgd fo the ramp o

helicoidal tubs,

Thess squipments can b ussd o continuousty heat aadior coul
pubverglent or parlicuists products by divect contact with & heats

transfer fluld, ciroulating cutside or inside sald helicoidsl transport

digdt, or by contact with the wall of said helicoidsl conduit heated by
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Ipule effect by dirsciing olegtrie cwrent into sald wall The heat i
transferred by & complex combinalion of conduction, convestion and
radiation to the produst oircidating inside satd holicoldal condit, In this
way, the sguipment enables conlingons thevmal trastment of divided
clids a8 tomparaturgs reaching FRO W L0007, with fiow ralas
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reaching 18 & The space sround the product inside the helicsidal
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condlt can be ogoudied By inert gas, & so-called besb-transfer fiuid
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reactive gas andior deving air, The §3<‘§§‘3§§}3‘2‘§§§§§§ SaL
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transport conduit,
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Vibrating slavators of this bype are sold by the

m
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om

{France) and by other companies such as the company SIREX

As it is known, seversl orileris determing the dimensions of sald

helicoide! condult of the squipment, specifically the volumesinic Now, the

apparant density of the product and ity haal capacily, charactaristics of
the proosssing o ims"t‘:irsg gaz, dwell time, preferred tomperaturg profife

and, finally, praferad discharge height,

¥

The upward sngle of the ramp or helicoidsl condult, thatl is, the
inclination of the spire relative to the bhorizontal, 5 conventionslly

batween 1 sad 10%, proferably bebwesn 1 angd 5% The transvarssl cross

sectinh of said helicoidal condult iy proferably subistantially or Fe

i

B

""

{

Py

The displacemant of produgt ;}articms inzide the helicoldal condut
aoours by small jumps, with the transport spead of s3id product capable

of reaching 30 om/s for dwell thmes of the product capabis of lagting up

s

to one hous, The dismeter of the heliceida! sondult will be & function of
the consgistency andfor of the flow of the product to be trested, the
digmeters being from 50 to 300 mmn, The processing capscily, in terms
of flow rate in tfh, product to be trestsd depends op the dimensions
and the weight of the equipment, The Hmiltlng factor is constituted by
the capacity of said vibration module o make the sguipment vibrate,

given iy total waight,
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Vibration of the central oolums and of the holicoidsl conduit
duly comprising & vibratia
‘,_‘., o & ey o
e of & support buse, o

ating motors such that said

Dy said vibrating motors which grs fined to said bass,

W

& prefergble oxsmple of vibralting motors fs unbalanoe (off
bafancae™) motors. Unbalanos wibrating wmotors in geners! comprize a

chosed cylindrical bood, enclosing an eleatrical device capable of driving

/-s

i rotation an sccentrin mlernal mass wharsot the force centeifugal snd
£

the moment {or working torgue) determing the resulting smpliteds of

&

Pl vibration of the base frame and ity vibratian travsfer bracket. The

sonentric internal mass is driven in rotation by 8o slectrics! devics, Said
hood s enclossd by & flangs or fitted with o fastentng fool for & to bhe

fixed on a bracket, table or flangs, which brackst, tabde or fangs can
spaperate In rotstion with 8 countersbracket o gountarstable ov

counter-fangs solid with the bass frame 30 @y to aflow variable

inclination of said motor relative to the axis Y of s8id bass,

In the privr art olted herelnabove, the vibration modude comprises

v base frame comprising 8 vibrating table or vibrating platfors serving
3% suppart o the central columy, sround which or In whish ssid
helicoidal condwlt axtends, the base frame being capsbie of being
actuatad in vibration by two unbalance molors placed sgainst and
arsund sald base frame, ssid two unbalance motors beaing arrangsd
syimetricsily with the same inclinatisn g rolative fo the verticsl ads
X' of sald base frame, corresponding to the vertical axls XX of sald

central coduma which i supports,

Arranged and fixed accordingly on sald bass frame, which
camprisss g righd fransvarsat connection structurs of both dlametrically
puposed unbalange motors, the sinwitangous sctustan of the two

unbalaney mters i the opposite divection of rotstion produces

helicoldal vibrations of sald basse frame and causes vihrations of the
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upper platform and ftherefors of the contral oolgmn which 3t supporty,

B attached to esch athar,

More partiouiarhy, vibration i obiaingd by the combination of tweo
xS on Do 3N E e 3 A N S Sty DA can 3 e el i P R T g SAEY x <oy e B “
ransiation  movaments i osaid o axigl girestion XX and rolution

Sass oo

movements rolative to said axis XX, Thess successive sombined fornwarg
and bach transiation and rotation movemeants, of relstively reguged

ampiitudes, constituls succassions of sorawing by simultangaus aotyation

of the motors and unsorewing by simuitansous stopping of the motors o

¥ 2

apinning movemeants, A&y a function of the tnolination o of the axis YY' of

he motars relstive to the horizontall the componsnt of transiation

o

movement  {as$0% oy copverssly  orotalion movement  {as8%) s

raferrad, In practice, the gmplitude of these movemeants in transiatinng

oy

ar rotation correspomdds to o8 pitch distancs of owver 3 omy, o
particudarly, a0 more than 2 om, iy the direction ¥ for transiation or in

fength of an arg of @ drgle

p;
’.3

for rolation movement. .\-t‘aimg. the amplituds
angd speed of displrcements by jumps of product particles nsids
helicoidal conduit also depend on the nature of x»‘iitsrm;m‘y movament, In

practice, the inclinstion of the btwo axes YY of the

e

wo unbalanee
motors (8 adivsted by an angle o from 10 to 80°%, mors particudarly from

38 to 45, relative Lo the horlzontal (Pl

Yo achiove oubt-andsbaok  trensiationfrotation movements snd
crate this sorewing unsgeswing vibration, the two motors have to
comprise s unbalance tumsing in the opposite divection and st same
spead, The rgid trassverssl Boking beswm of the wo molors gnsures

autosynchronisation of the motors, that is, uniformity of thelr respactive

ntensity and spaad.

Whay the twe motors ars areangsd diamatrically opposed and
semmetticaily inclined, s muntioned berainabove, with a transverssl
finking structure betwesn the two rigid motors, autosynchronisation of
the bwo motors iy reslised stably by way of mutus! canvelling of the twe
transversal forces develnped by the two motors respectively on the rigid

transversal linking beam of the two motors, sither iy simullansous
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compression in the opposite directon, or v simultangous extension 8

the opposite divestion,

The transversal Hnking heam of the two molors thereforg ansyras
shat comprassion and oxtension forces genersted by the centrifugat or
syrvmatrical centripetal forces lngide sald motors ave absorbed, with the
result that all movemants are converted o vibratory transistionfrotation
moverent, The transversal Hakbyg beam of the two unbalange motors
slso ensures that the two molors gre well positioned symmetricsily
rolative to the same horizontal plane so e to pravent any torsion

forgus,

]

Mators of thiz typs ars sspecisify sold by the companiss
FRIFDBICH SOHWINGTECHNIK OmbH  {Germany), VISAM  (taly) #
subsicdiary of WAMGRQUP, OLL {(Frence) and [TALVIBRAS {Italy), These

e

witaes, of greater capadity, have g centrifugs Pforoe of 180,800 N and 8

wwkisag moment of §400 kooome & wmiotor of this type. having 8

fragquency of 740 rpm (135 Hzl, comprises § poles {4 palrs of patas)

and s sold by the company PRIEDRICH SCHWINGTECHNIK Gmbd under
referanee FEOBH-§- LG

Two unbalance motors of maximal powsr, such sy described
hereinabnve, produce acceleration of up to ¢ g of o vilwaling slevator
devics including the vibration module of & weight of 5,000 kg This
accaleration of 4 g can reach @ particle displacemant speed of up to
04,4 mifs oo so~called helicoidal conduit of & in diameter and englosed
arpund & calwan of 5.2 vy in diameter on 1Y turny, constiluting 8

ondiit height of 8 m for processing a produgt rate of 10 ¥h
{tonsfhour),

The afm of the prasent invention s o be able o incraase (e
weight of the eguipmaent, and thersforg the dimension of the cohumn
aned of the helicoidal conduit, and therefors increase the rate of produdt

to Be trosted up o ab least 30 tih, and the displacement speed of

particles over 0.4 mys, In practics requiving egquipment of af feast 18 ¢
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gviending over st least 17 turns, enclosed around @ cotusmin of at laast

BN § - R S T 10 RO RS SR Jtne {or RG: S WIS [ NCISIE SPX O SR SN aad sl dr SRR
3w in dlameter, constituting 8 height of helicoids! conduit of ot least

In practice, in 8 vibealing slevator device aocording to the
invention the gim s to mavimise the smpltudes valuss of the vibrstion
movamant and, ospecistly, reduce the vibration freguangy, In practice
Bot more than 15 to 28 Hz, more particularly of the ordsr of 10 Ha, for

movement amplitudes of 210 3 om,

With commuarcially avaitlable unbalanss metors of maximal power,

i not possible toogel vibratlong of 10 to 20 My in fregquengy with

acceleration of ¥ to 5 g ond moplitedes of 10 to 30 mm, of & tolsd o

]

fovibrating elevator device of 15,000 kg reguired lo obfain g}f'miamt

nrocessing rates of 20 &h, s mentioned hersinabove.

ThHe aimt of the present invention is tharsforg to provide @
vibration moduls for improved helicoidal slpvator Yor driving in vibralios
of greater mass gnd grostsr dimension 1o provide g product processing
rate greaster than with vibration systems of the state of the art involving

only two unbaiance metors.

According fo the present invention 8 novel vibralion madule

comprising a plurality of pairs of vibeabing motors Iy provided,

3t

More particularly, accovrding o the presest wwention s vibeating

1A

transport davice s provided, comprising:

« 3 transport modile comprising & first oylindrical support
extending s vertical longiludingd divection XX, caled first axis, said
first a::g«*iim:ir‘iat&i support supporting » helipoidsl chute or conduit of the

same first axds XX, ang

~ g vibration mipdule comprising 8 sscond support of the same

first anis XE, comprising two upper and jower tables
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connactor formad by Dwo ooonscling tubes srranged 1@ gross
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CAsse ‘;iix of woilded tubss I the Cdse of bighs
oy x«‘isﬁs“atis:m& E‘E“?giiii"i;ﬁ fo vibrate @ helicokdal olevator of substantiad

waight and dimension, i keeping with the aim of the present invention,

=

UE 3 GB3 380 doscribey g transport devios vibeating of the type
describred hereinabove socording o the preambile of olaim 1, which, as
iy figure B, provides using two pairs of anbalance motors, inglansd in
the same direction. Howsver, the motors sre fived simply against the
walls  diametrically opposite a cublo bass, withaut g tronsversal
connector bebwean the walls, Az shown in fgure 9, the portion of tube

of square grossesaction supporting the motirs can be arranged coaxigily

o the oxterigr of the helicoidal elovater device and &t an intermadiate

holght betwesn the upper and respectively fower ends, There 8 no

diveet and rigid fink bstwesn the two dlometrically opposed motors

%

which risks  causing  oraching. Alsg,  there &8 the  risk that

o5

autosynchranisation af the set of motors Wil not start dug o the

flexibility of the Unk,

Accorging  to the present investion, a8 vibeation moduls is
provided, comprising & rigid sonnecting plece, capabls of transferring
the vibrations generated by the simullansous sotustion of o plursiity of
palrs of vibraling motors to vibrate s highcopacity and mechanically
rasistant trasspord modude, without risk of breaking of the asse N:»iy af
the vibration module and, In particddar, seid righd connecting plse
when the latler ix seb in vilwation to actuats by shaking in a -*se%‘%{:s;}iﬁ&i

slovator of considergbls weight and si

More precissly, the present invention provides 8 halicsidad
vibrating transpart devics, defingd hereinabove, charasgcterised in that
said agld connsgling plgse BB & mecano-welded st:‘i\sctm'sas_, partly
hollowead oul, of the same verticsl axis X0 comprising 8t least ong

assembly by welding of at lsaste
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a) & plurality of ab feast 2n strochural elemaenty extanding v 3

vertical drectinn, soecsllad vertical structural sloments, comprising
diametrically opposed externsl edgss In palrs, sald vertioal structirsd
sloments comprizing flat parts extending By different radial divegtions

£, sach sald vertioal stroctural glewent Baving

swersal crossesectians noen {n horizontal oross-sentions and vorticat

sross-ssctions perpendiouias o sald radial divection, and

BY a plurality of ot least 3 structural clements extanding i a
horizontal direction so-called horizontal structurs! slegments comprising
diameatrically \>§3\\§€3*\f3\'§ sxtarnal poripheral sdoes i Balrg, said horizontsd
structural clements comprising ot pasty heing localed a8t differs

foveds In the wverlical divection XX, saoh said horizontal structurad

/';

L

slement having transversal oross-sactions open in verticst  oross

ssobions, and

o} aach sabd vertical structural elemsnt being welded to at least
ang sald horidontsl sbructural elament and sach  said horizoniat
structural element being welded to at least one said vertical structura
glemaent, ot feash o) of sald diametrically cpposed vertical strudturad
slomants in pairs comprising internal edges waltded {0 the same vartioad
conneoting olement, and at loast ong part of suld horfzontal structural

siements comprising internal adges welded to the samy vertival axial

connacting slement, and

%ty
Lo

oy

each sald vibratim molor heing fixed, proferably by means of a

first mounting bracket or first Nangs,

- gither to at least one said peripheral exteraal sdge of at fssst

e

ane sald vertical structural slement and to a3t least one sald peripherat

R

axterna! edge of ot least one horizonial structural slemant

« or, proferably, o a8 part of a iateral wall welded fo 2t least ong
suid perig};*:e:‘ai axternal sdge of ot lesst ong seid vertical structural
glemant and welded to st least one said peripheral external edge of 8t

foast one hofisantal structurs! glemant,
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crosyssection with continuity of material from ssid axial connecting

slement and thelr external peripharsi adgs.

his type of sssembly i3 sdvantegeous in that welding of b
ditferent constituent slements is gasy to carry oul dug o the form of
thade transversal orosseseotions, but sbhove all by that & proveides a rigld
connacting plage, 8t the same tme & momsnt of high hartls and low
weight, such that the sssencs of the power of the vibrating motors {8
teansferred for vibration of said first supporf, the vibratien of ths

second support sbhsorbing only & refatively reducad guaniity.

~ Umedian plane® means & plane passing through the half-length

of said moter iy ity longitudingd direction;

- “helicotdal vibration” or “vibeation stcording to movemapis
halicoidal® wraans alerngls belivoidsd movemeants  combining
displacements in transiation and rotation en Hsalf, which are successive,

vefative to the sefd first vertical axis XX, golng out when the motors arg

&

actyated and returning when the motors are in shnultansous stoppags;

o Ssimultansous actuaticn In vibration of the sssembly of said
motors®  means  a succession  of  simullanecus  actustions  and

simullansous stoppagss of sald mobtorss

~  Seancvsreal orossesection®  means a3 orossessclion in the

dirsction perpendicular o the longhudingl divection, either vertical for

the first profiies horizuntal, o horvizontal for the reinforcing sdemanty;

~ Uinternal sdae” meaas thy edge olosest 1o the verticat axiy ¥X5

Wy

« Tyumen crossessction”

means a form not delimiting an internal
space entirely olosed by the contour of the crossesaction, as spposad o

g clpsed oross-section such as the grasssseg

;»v

dan of a tube. In this way,
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wheraaf the orosss

e Y & oy P S N g N R 8 O
prothas o opsn Cross-Sacqtian are

o ey e e e By e s i~ a O N 3 & Wi
saction has s shaps ofan I, ¥, @ ae iy

B

« Cdiametvioally opposie” maang looatsd at the lewel of saig

peripheral wall, st the same distancy from said vartice! axiz XX and W

two dirsctions aligned opposite abt 1817 relative Yo
KX, the horirontal crossssention of said periphers? wall entering a circle
of said sds XX, ssid horizostal crossesection of the penipharal wall

aspecially Torming & reguiar polygon,

< Pradial dlrection” means ¥ dirsction gerpendicular o the verticsl

axial divestion XX and passing th s“mg;% sald axial direghion XX, and
<4 beon and noare whole sumbers,

Broferably, al sald vertived structural slements comprise internal

agdges welded to the sams vartical axial connecting sloment,

More partiouisrly, s3id righd connecling plegs comprises:
« gaid sntively flat vertical structural slements, and
~ gaid entively fist horhrontal structural slaments,

10 is understond that these esatirely flat structural slements

constitute plates mads of metal or stuel

In o first variant smbodiment sald sxdal connscling slament i a
tubdar vertioal connenting slement of the same vertionl sgs XX

:émfﬁs‘ahw Al said vertical structural eleomants being weldad o the same

in 8 segond varlant smbodimant, two said vertical structursl
glemants having dismettically opposed peripheral sdges are constituted
by the same plece baving 8 fal vertical central part extending
continuously and symmetricatly relative to the said contral vertical axis

WA sl Sevrsmlier s mmdet cresiiend smseimb seeveeseid T S S N
X and ?{.»%‘!?‘h?‘.\g PRI S T S I X OO I e L i?;@i!%i‘}.ﬁt{ i N ather
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vartioal structural elements have inlernal cdges waldsd

satd flat contend part of sald axial vonnsating slement,

More particularby, o the frst variant smbodiment said rigid

conngoting pivgg comprissy;

-~ said entirely fiat vertioal strunturs! slameants exiending vertically
hatween said uppar and fower tables and radiably from substantially sald

vartioal axis X8 and e panphery of ssid monuly, and

- said sntirely Hat horizontal strustural slomenis comprising two

rasiially extending lateral edgey forming said internal sdges welded o
satd  wertical structwrsl clements, ssch ssid fat vertical structurs

sloment being welded to ¢ plurality of said el horizontst structurg!

o

smants of diffsrant fevels p In the vertical dirgction,

«

It is understood that sach hosfzontal structurs! slemont sogupiss

an angular socter hebweean bwo vartios] structural slaments,

in both embodimsnts, 8t esxch of the p levels in the vertiosd
gdirectinn I said Hat horizontal structural slements gre fogatad 8t the

same {evel in the varticat direction,

Mare particularby, m both swhodiments satd rigid conneoting pleee
comprises sald borizents! structural slements ot p lgvels in the verlicsd

gdivection comprising fat parts having perforations aligned vertically in

»

which s placsd sn inspection lsdder ok capable of sllowing an

%

inspection iadder to by placed therely, with proferadbly ps2 o 5

More particularly sl iy the different embodiments said dgid

gonnecting piece comprisas:

< yartical reinforcing sloments constituted preferably by profiles
with open transversal prossessctions sxtsnding betwean fwo said uppsy

ard fower tables o betwesn two flat pwrts of two sald boripontad

’J?

structural glemeants, angdior
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slamants being walidled onlo the twe opposite Taces of sald Hat part.

e aomplementary

wall opposie the

Mara parbicglanly still, sl pales of motors sumber re on, and

the Jiffgrent radial dies palrs of motors in

sald madian plane are spsced sngqularly by the same angle of 90%0n=3),

3P {nwd), preferably n=2,

&3

Muore particuiarly still, said vibrabing motors are unbalange motwy

actuatable electnicsly by vibration, and said maotors comprise ovlindricsl
wng by longitudingl axigl divections YY) scowrding o the
same inclination A relative fo the satd madien plane by an angle o of
inchinaticn of the same value and in the same divegtion of rotation in
two of the planes paraliel to the said frst axis XX arranged at the same

distance from sald fest axis, cach said motor comprising an sceentric

internal mass cupable of furning in internal rotstion abowt the

fongiiudinal axial axis YY' of sald motor, saeh safd muotor belng fived a8t

P

<3

the fovel of ity hood to sald Iaters? wall by means of a frst mounting
plate or first Mange solid with sald fateral wall or of & second plate or
second flange, said fisst mounting plats or first flange being fixad to w
Hangs or collar solid with said hood, satd first plate or first fisnge being

fixed against soid fstersl wall oy said seg

sate of second flangs,
sald first plate or first flange capable of adopting several fastening

Dy rotation of said first plate or first Hangs show the

radial axiz g0 oy to saable sald vartable fnclsation aof

Meara particularly, ssid fisst olale or fist flangs comprises orificss

gach exiending over & portion of an arg of & cirgle, preferably of the
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« figure ¥ iustrates g transport device vibrating § comprising &

T S A TAER U5 SRR U RAS. B SO OF RN 5 O S} & U L s JEvTvueu TR TV <ty &
vibiration sadule ib Atved with foure unbhalangs motors § and capable of

3 « figure & Hlustrates 8 fhest ovariant swbodiment of 8 righd
conuecting plogs and sald second support 4, @ vibration module 1 iy

-9,

- figure 24 s @ penpective view of the vibration moedule 1b o

figure 2, without the upper table da,

Yrods
tan
b2
<

o
o
o
i
"
Y3
L

a view of the vibration module 1b of figure 3, in

verteal ssetion ot the level of avertical structurst sloment $¢4,

- Tigure 2C I3 8 visw of 8 vibration module b of figwre ¥, In
horizontal section bebwsen two levels, contalning hurizental structural

glemants; and

1% » figure 3 I3 a perspoctive view of a sscond embodinment of a rigid

sonnecting nleos and said second support € of & vibratiow moduls b,
P W

Figures 1o 3 show » praferred variant embodiment of @ vibration
module 1h, comprising & said sscond support 4 of vertical axiy XX,

fittagd with fouwr unbalance motars 5.

W This wibration module 4 comprises & lower table 4b, of fis
annufar shapy, supporting & rigid connecting pisce gomprising 8

3,

structure mecgno-weldad, partly holowed out o partly vold, of the
¥ 2 33 &

sams vertioal axis XX, comprising an aszembly by welding four verticad

structural slemants Sol, 402, 4¢3, o4, constituted by plane sheets,

Pk

N arrangsd vertiosthy ang radialiyv from the axis XX, More procissiy, bwg
N 3 bR
and 4c4 form the sams plate axtending

3w

aily refative to the said central vertical axis

iy opposed external peripheral edgas $¢% Two

other vertics! structurs! elements 9¢1 and 4¢3, arranged perpendicularky
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constituted here By the twg

b

i e f wlmarands 23 oAEmet g Thowewm Moss, slamsmanba det and
vartical structurs! slementy 402 and ded. These two glaments Sol and
4¢3 have internsl adoges 49 welded onlo respectivaly the bwo fages of

said plate or vertical axial connecting slement dg, ot the level of the

X o e Cx N ARy N b o v e s o st - R
Each vertionl strocturst alement 4ol I A

R SR T I R T ~ o RN TR TR B b T Tt SRR § . AW LR
sxtends i 8 radlal divection TLTL, 238, 23T angd respoctivaly 24804,

i
£74
P
72
ey
=
7
o
o

vhe four directions sand the fguwr e s 4ol to 409 bheing avvangsd v @

Above the slements dol to dod iz welded & fat snnular uppey

table 48, of the samg

The upper tabls 42 rests on and B

welded sbove the upper sdges & of the pansls §x and &b

<t
oS
5
oo
2
3
[
¥

Favels of matal gh Sa are aresngsd verbically, welded ot the

fo 5 3 . RR G R Q¢ W 3 o o E
isvel of the periphéral external sdges ¢

of sach of said wertigsl
structural elementy 4ol to 408, and parpendiculasly to each of sald

vartica! stvuctural elemants Sl o dSgd

Raid rigid connecting place of the sscond support 4 also comprises

'-Amr
{«.

fovizontal structural slements Sdivi, with =1 to 4 and =1 to 3, twalve
altegether (Sdi-1, Sdis2, 4013, Sdd~1, Sd2-2, 4433, 4831, 43

i

Sd3-3, Sdde1, 9, 4d4-3), constituted slso by plang plates or shesls,

3

parforated in the central part, 4e.

Tha twelve horizontsl structursl slements ddif, with i=1 to 4 and

f=1 to 3 are srranged horizontally on three tevels, distributed uniformiy

ab the helght of the vertical structural slements 4, with =1 1o 4, such
that o sach lovel therg are four horlzontst structural elomsats, sash

horizontal structural slement being arranged and weldsd betwesn and

5’13.

raspactively agalnst two sugoessive ve Hoal structaral glaments, that iy,
srranged ab 90%, In this way, on the bottom fayer, the four horfronial
structural eloments ddis1, $d2~1, 4831 and $d99-1, are arranged and

walded respectively it the following waw

E)



15

’(n(r
b

,.M
e

s
e

\

da s St TREY F e b e R A ssoaset o s ey
« the four chevents 4di-1, with =1 to ¥, srranged above esch

F I S SO L2 W Ty Ty s 3 >
are arranosd bobwesn he twg

othear, distributed uniformiy over hal

vertios! slements dod and S, and

o Whiaw Flyearey osiasse o Y VB e X3 S S R -

- the thrae slements mis;.-gis with =1 to J, are grrangsd bslwaen
the vertion! slements 4ol and 403, and

the threw slements $d3-f, with =1 to §, are arranged balween

&

Sads,

the vartical cloments 482 and $¢3

w

ang

2oy

« the thres horizontal olementy Sd4d, with §=1

P

o 3, are arranged

hotwesn the verticnd slamenis 403 and 4gd,

¥ach hordzontal structural shuwent ddis) comprises two internal

g

dues lateral 48, extending rodially end welded sgainst lwo vertical
slates 40l over thelr enlire §>n\;;t§~a Each horizontal strictural slament
Sdi=] opcupians the whole spaos betwesn bwo verbical structural elemants
¢l arrangeg ab 90%, 8% & conssguency, the two fateral internal edges

s

G of sach horizontal structurs! element 4di+] are at 80%,

The contour of all four horivontsl structursl elements $dbg, wit
Pl bo 4, for each of the levals =1 to 3, forms in horizonts! section an

gclagon alse corrgsponding to i*.h.sa sections! form of the four pansis 68

arranged asgaiust the extersal verlioal sdges 4" of the four vertioal

structural elements d¢i, with =1 o 4, and four plates 8b arranged
nst the peripheral external edges 48 of the cloments Sdiy

interposad bebwaah the platss &8

o,
o2
focs
o

the other hand, the perimeter i horizontsl section of the

pesed

axternal edges €' and of the sntive envelope wall & formed by the
pansis 8a ang 8b has a form of & rogulsy octagen, such that the

peripheral axtarnal edge 44" of wach horizontal structural elemant Sdis

v.,;,».

hag thres rectilinedar gross-sections 4d'l, 48’2 and $d'3, The two oross-
soctions, ot sach end, 41 and 43, extending from the snds of gach

of the two vertica! structurat eloments 4ol between which i arranged

and welded said horizostal structural element; are of the same lgngth
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ative fo the rerminal grossssectin L ois therefors undss .s.zt‘es:s{i

thal sach terminal cross-ssotion Sd71 and S4'3 extends over half of the

width of & verticat plate o3 suppofting ¢ modor S0 The median crosse

3

saction 432 has g longth doulds the terminal cross-sections Sd%1 and

Located i & central part of esch of the horirontal strochursd
slements Sobd, with =1 1o € and =1 1 3, 8 8 perforation 4e. The
perforations Sa of the thres supsrpossed clementy Sob+i are srranged
opposite relalive to each other on sach of the thres levels, sligned
vertically such that o ladder can Be arvanged Ingide the vibration moduls
it to sHow malntengnce personnel 1o intarveny when neaded ngide the

vibration mogduls ih

The vertical structural elements dol to dod, ag well as the plates
Sa angd 8b of the snvedope wall §, rast on g fat lowsr annular bragket

Shvoof the same axis XY

Avrgnged on the undersids of the lower bracket <4b are damping

ping mude of elastomer material 8,

Satd unbalance motees 5 comprise oylindrical koods fived o St
plates of flxation 7, clroulsr in ma“s iy trn fhoed against the lateryd
walls 63, Each of the {sters! walls &3 supports » sald first mounting

fate 7 oand & sald mntor §0 The hoaod of the moto fixed against the

0

=
4
52;

g

fiest plate 7 by mesns of a fangs Sa, Qm:k:ss.aing gach hood gnd

omprising & second piate 5b, connected by sorews and nuts Bo of the

g

Yirst mounting plate 7, The fiest four plates of fixation 7 are arvanged 8t

the same haight, synuetvically and parpemticularly sach t-‘eiatiw to &

X ?

varifcal structural slement 4o, with =1 to 4. Seid Arst pletes of fixstion

$ocomprise holes 8, curved cirapdarly and unforody spoced from each

’rl

ather so they can move, in rotation on themselvas, sald frst plstes of

7
"33

fivatlon ¥ due o the fagt that fastening sorews or fingers 76 connsctagd
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to the wall &8 pass through said onfices 7 and gonnect and Tiyer sald

fivst plates of fhallon 7 I & glven position of rotation by way of nuls

fongitudinal axial divections VY according to the sams nclination @
relative to the horizontal by an angle of inclinagtion of the same value
amd in the same divection of rotation in twd planes parsiel to the sald
firat axis arrangsd a8l the same distance from said finst axe. Bach said
moatar is fived st the lovel of 8y hood o satd sters! wall by means of &
first mounting plate ¥ solid with said lateral wall 6.0 Rald first plate 7
can adopt several fastening positions by rotation on itself of salg fivst

hrackel sraund the sams ragisl horrontal sy s 8y o sHlow ssd

varfable inclination @ of sald axis longitudinal of satd motar &

The inclination of the angle o relative to the hortzontal {(P) has a

valus a=30 to 80°%, praf

Each said motor comprises an scceniric internst mass capabls of

4

tursing ¢ arnal rotatian sbout the longitugingl axial axis YY" of saly

motorn

The scgentric intarast swss, o orotation inside sald hood,
gaperates multidirectional vibrations In 2 plang st & right angle W the
axis YY' of the houd, vibrations whereof the frequencies are detesmingd
by the spesd of rotation snd whereof the ampiitudes are proportionst to
the welght of said mass. The motor coupled to the viteation module 4

sransmits iy vibrations o the said moduis,

The motors used have & centrifugal force of 186,000 N and 3
working moment of £,800 Kg.oome A molor of this type, having &
fregquency of 740 rpmy (LLE M), comprises 8§ poles {9 pairs of p
and sold by the company FRIEDRICH SCHWINGTECHMIK GmbH under the

reference FSON-8-10.0. The two motors diametrically opposed by the

Bwn pafes of motors turn in nternsd rotation v the coposite dirsgtinn s¢



Yeeli
s

3¢

Figure 3 dlustrates & ssoongd variant embodismant & wibration
module 4, whereof said rgld connecting plege comprises an axial

gnnecting olemant 4o which iz a vartiosd tubuiar connsoting slement,

Satd rigld connenting plece comprises four vertical structural slementy
Sof, with =1 fo 4, constituted by pletes of et varticsl metal shsats

arranged radisily, a vertical infernsl sdge 3¢ of which fs weilded on the
face of ths vsrticsl tube 4¢. The four vertics! sbrugtural
acloments Sof, with b= o 4, ave sreangsd in 8 cross aboul said vertic

contraf tube d¢, The vartical external edges €407 of the slaments S0l to

Jo4 support panals of peripheral envelops wall & {not s‘m:zwn} ot oirouday

Yadins

flangas B arcanged verticslly and perpendiculardy to the said vertical

structural slements  4oi. Bagh flange So divectly  supporls & said

ganhalancs motor 8 or & sald first mounting plate 7, oy the external face

of which is fixed & sald unbalanos motoy 5. Sald flanges 8¢ or the panels

of peripheral walls § (not shows) are also supported by two horizonts

structural elemants 441, 442, arranged and welded &y fallows, The two
horizontal stroctural elements 4dl and 43 cach vomprise g a8l
wovizontaf sheet sxtending fromy the external face of the vertical tubg #¢
avaer ite  entive  shisumference as far as  thelr periphersl contour
delimiting an octagon, Four rectilinesr oross-sections of sald oclagon
form the parts of the borizontal peripheral external sdges & welded on

tha internal face of said flanges 8o, A first lowsy horizontst structural

—-r

alement Jdi exiends from the lower end of the central connucting tube
¢ to a8 suid flange &2, and & second upper horzontal structural element

AR extensds from the upber end of said central connocling tube f0 to @

abet f
&
:n‘E\J 1

fange 0.
The first lower horizonta! structural element €41 is welded on the

\-{

§ the four verbioal structural slements dg to o8 ang
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prisg

W

<

A
the second horizontal upner connacting slement 942 I3 weldad on the
& e t Y & iy d ey e L Vo sy fg - e i
sdges unper 4077 of the four vertical strustural slaments 4ol to 4o

Horizontal reinforging slements ssah comprisg bwo allerony &f
mvmu and welded sgsinsl the btwo opposite fages of each said
griteal structural slemaent el to dod, Each atleron $f comprises @
horizonta] radial tateral oternal odgs 4F, extending from the peripheral
vertical external adge 4¢” of sald vertical structura! slement i, and an
pxternal peripheral adge 49 extending perpendicularty to the said

vartica!l sxternal peviphera! sdge 9¢° snd weldad on 8 fsce of 8 sald

bt
2
s
r
]
Fobn

flangs 8. Bach sileron 9F iy loguted substantially al mid-halght

vortical sbruckoral elemant d¢b, In this way, sach of the Tour i

Zs?
ii',s
7%
o1
o
7%

iv supporisd by bwo atierong F arrsnged o sither side of the vertical
structural elemasnt 420 supporting ssid flanges snd the bwos horizontal

structural lower 4d1 and upper 4d? slaments.

al structursl glementy 4di angd 403 ars slse

,”;

The Lwo Rorizos

oo

&

connented by vertical reinforging slamenty Sy arranged bebwesn twe

congsecubive vertics! stroctural slemants 3, avrangad gt 5% The four

%

s

vertisal reinfordmyg slemaents 4g are wetitutad by profHax of wrosse

~

transversal section, apen, vad mw

Said gl mscanowelded plece  alsg tomprisss bwo o bubulay
sonnecting clemants dp, arranged reapectively bsipw the first lower
warizontal connecting slement 4dl snd above the sscond horlzontal

canvecting slement $d2, the two oo

;"‘-

rtions of tube 9p being arrangsd
according to the same axis XX' az sald tube cantral S¢. The first lower
tubular connecting slement 4pl ensures bonding by walding of the
fower face of the first hovizontal structural slement 4d1 ang of the
uppar fage of an enmilar ower tabls plate db. And, the socond tubula

connscling slemant €p? ensurss honding by welding of the upper fade

af the second harizontal strgotural element A2 and the fower face of &

i

appar table sonular 99, s8id tebles, lower b and upper 48, annglarn,
being of the same axis XX Vertice! reinforcing shements 4h, arrangsd

vadiahy, complads sgidification of the borgd bebtwesn both the lowsy
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Girm,

BRI

Ry

the upper horizontal structoral slament 4 and the wpper table Q. Of
¢

he complemean veinforcing slements 4b arrangsd radiafly,

valnforcing ::i\sgsm,ss axternst 481 are distinguished, welded and hearing
8 verbticsl interng! sdge welded on
connecting slements dpl and $p2, and interad vartical reinforging

elements ah2, weilded onto the fane internal of sadd tubular connedtin

=%
¥

glamenty 4ol and Spd,

The two vibration modules 4 of the two embodiments specified

harsinabove oad suppoel fowr unbalance maotors sugh

1.

&8 desoribeg

3‘/

previousty, aff inclined at the sams angle o relative o ¢ horizontal plane

and aff inclined in the same direction of rotation, with twg melor

73

dlamatrically opposite each pabr of motors § turaing in internal rotation
iy the opposite divection. Thess motors § are sold by the company
FRIEDRICH SOHWINGTECHNIK GmbM  and have the charastavistics

dusoribed horsinabove. Iy this way, s possible to vibrate 8 column 2

Y

supporting & helicolds! condull 3 of g vibrating hedlcoidal transport

3

deviss 1 for provessing up 0 20 /0 of particles snd capabie of resching
displacement spesds of 50 omys in a3 helivoldal condwit of 16 1o 18" In
dlameter (273 mun to anviron 491 mmd The entirs central column 3 and
of the pips 3 can welgh over 15 1 for 3 colums of 3w in diameter and @
pipe height of 17 m extending over 17 turns, nob possible to achieve

with vibiration modules Hited with only bwe unbalange muotors.

-
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