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Chopper for commingled fibers

e device jlgaw Mot phasdl sl :paddl] [57]

(g5 ey chopping fiber strand & ibux
strand feeding mechanism ibus Lo 37
strand  ibusdl Jass zigedl! dbasdl Juos
o=l e @i OF pEmany gised! Sludal e
Jals dbaadl Jadt 40y Jof grinding wheels
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Chopper for commingled fibers

S Chua gl

g 1Al FREAES

Slead ¢« ST Aa\ay ) chopped fibers dakie Gl Jladl dde  Jall g 15291 Gl
A Cua individual fiber segments 533 43 eyl Jass 44l R PREN R
.orderly fashion iy JS5 & promptly 158 <oy
pes skl sl el & process cutting continuous 8j<iue il Gl adadl dlee
Juw e .reinforcement structures yp3dll iay dahis &\}'J pieal A Bade ()5S
dabiae s Jie 53jee Jilan b a3 Sa il GUIY Aliaic Jsa ehal cJal
dghs ASnudl Gl 45 jies dals) <l Jia) A e sl eual laminated mats
Jlayers fibers <L) cilids (e il dadias S «(thermoplastic fibers
reinforcement 3) e dedia JI3] P IPREN Laad S 55300 N Jeatie Jsha ehal
dale abal (g Al reinforced molded articles 3) e 458 il galy dgine i Se Lperforms
structural resin injection e @) Gis V8, resin transfer molding 7)) Jan A g8y
Sime (sS5 (8 83 LY Baene 1S Aol SSh 030 A0 e gisl  molding
QA B Bl e e JAS Ay e oY i aaay JSE 05 (Gres
.reinforcement perform into the mold
Ay 3) 20 (31980 Aglee (ki can industrial level olia (ggiue Mo =B Jgbe 058
§jme Abaal e Jsh aadd ple 0y dduas manufacture of preforms Jsl sl
A&l &% Cus "chopper" ) jre "aladd 5l fiber reinforcement dispenser Citdal il

ehal Causiy fiber segments discrete length Joatia Jshl 44 elyal 3 b e
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Apue JIST Jradl dleadl 038 pa35s (Say .collection surface il mhou e aall
e 4S)al jj=e automated manner by mounting Cide Sy Sl iyl S8 b
G zasal B A4 ehal Gul cosall iSa z=)d s «collection surface geail e
SsE e ol

WSolagisl Jady sl robotized Wy dlasy (Say reinforcement dispenser )jme Cidia
Ol Jaal lelastad ] o3¢d Cag e Jlae (5S35 538 3)jre iliidie Jiay cautomated
.Jdl Jaw e cauto industry ASilegigy) Acliall & LS 3yS Ay £haY Al
manufacture mats commingled A jeddl LYY Jlaa aiatl 8) yae Ly liia)
Aaajies ASatie 058 G Ll (Ko laminated mats dadias JHaa Sl fibers
Jaaaiy « powdered binder 333 zile (i Ansiia alll Jdarcally -(programmable
Gawa JS5 (zilall Jasay Jakizay GAlu ¢l .second perforated mold i Qe oy
J<al applies resin gy (ol pddis B ellghond iy G5 CSa Siiae LY
creinforced product ) jme gite Jaaal resinated preform (a5 (Guae JS5 G5y (B
.resin injection process zBhl (s dlee aladiuly

e sana 3k all creinforcement structures pyaill a4l clllidl a5 LS
Juasi of s aaly lb creinforcement structures increase il <l Jad )
a5 oK mme Gl g Al il s p2308 ) e gl Slepa die 83 5me
reinforcement dispenser ) e Ciidie 3) e LnslgisSh A anfi Lopand (Gaw oladl b Jaud
very sophisticated fiber patterns s Jsieas 4 il cldbig 28 majey iata
some LY oaae claladly Gl 3)jee A poasd (Say orientation laladly
article to be a3l 51U Jagaime aige €I aige Cinial die 558 ol 348y

<Ly i o s We 3ass cnew sophistication aall Jiall 138 ey .reinforced
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parallel (glsie «ie JS& $de afifi (G collection surface il mha e
.arrangement

chopping device ashaii jlea Ala 1,0 VA, Q€9 3, sasiall sl g 1al Bely (LS
Dl 53 D Jlae o Aan Sleall oS gl el bl dule g Adgyhag Jlaall
Jshl 33580 A4 ehal b rotating knives Lhsy clidy ks J8 Lgieee dalen JS3
o e ol i dele T, YARER gl seln b Aiphy Slead) OB Wi st
(yune chopping device gabifi Jlead zlial aas (WS ¢y pailll e 2332 Ga lsilay
aady bl asas &5 fiber material 240l sale ellad Loic dauass st Jays  AG g
glass 4uala) dagjes ola¥) comingled unidirectional thermoplastic Lol als
crutches glass dualay calll 318 1,0 ¥A,9¢9 glfial selp A et (8l fibers
aba\<lly alal 4nlayll 440l thermoplastic fiber (b (Sill a8l aghadiy fibers
ehi oS ¥ 8 ey dull giee 58 Sy rotating knives Aeall chaal) JSB cans
ol cofaal) Jlaiad Wle sy «aliS thermoplastic fibers yba Ao bl
D Gy o pS b8 b Ayl lasl 5 of G AiLYL Al
i) a5 0o T e aaly (S S8 Comi e

Gl S i L J8 Slead) DS saane dilue kil Aad ohal B ay o
b Al il Ci dadse 208y ol sl aaly 4ad o3a Uy Jaladl) duma aoladil
NETPNP UTESPRST RS I EEL

£ alall gl

Oab COlae 22300 45yl Cpuna chopping device c,daﬁ BIPECIRIEN Sy Calatiy
satsdl e Johl daad sla @l sda ah COlae Aadl kil grinding wheels

Sl 1Y iy LS 5 Gl Jaall aahdi & aadiud Al rotating blades dplysall
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grinding wheels gakll cDlae aag (Lol Aaal) ujh, il hdul Ll
i ehal o @Y chopping device aphiill leal discharge sl diled o)sladdl
el i W 13 cufill O Vi Spamd dlaad (B0 L sajkiall ol
sty pdsdl 3 ity aobill Al bl (e cbie Jl 2ty 2l ol g5
sy

chopping fiber il dlna wpbil lea g cUs (s LS Il g hiay) alel b
sl Juagi strand feeding mechanism dlas 430 4N (K& Hleadl auay strand
& second grinding wheels (akall Colae b J Joly Jal (A Alaall Jamy Jeall
S DA Jis ) AbaallS gt e ajdie shial (8 ALl

having generally ale (g3 (ajmine glhd b3 cbase end saclall Al cld Joal
Jinear edge Alshe dghad dila i discharge end & 4y ccircular cross section
discharge &ayill 4\l base end saclall 4led (e Leriia Uaxels (Sime praayy JSI)
.end

a2 motor gises rotor s o (gsind Aaall 4 Ol ¢ oSee 2l Jbe B
o dagi Al sl DA feed passage 4,30 [l rotor sl g5iny wrotor Jlsall
ST Cuny feeder (she (gsind Ll Aaad) 05 &1 Ll en WS JS8l Jomg
(3l g5y .discharge end apiill 4\edl base end sac il Agles (e JS Pla dlaadl
Pla first feed screw 4330 & n Jsl i second feed screws L3l e pn Sy J B
ALyl JSall e cals (il Gl A5 Gy B e Cua J0AI cala )
il ey sy G . fourth feed screws 4,30l (25 abyy Gl (g5iny feeder gl
by Al e JS je JBYI e leda . discharge end il Al die JSa) D A4

second feed screws 433l &5 Al Jst 0 fourth feed screws dudall 3T
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fourth feed screws L3l &5 aslys Sl Jlyaa JSAN e 2l3)) oIl s

o) i Jeaddl @bl 13) 4558 Lspring loaded Jese i) pp Al5) sl
by fourth feed screws aall &y adlys Gl 8 dlaall olsy) e aelud ALY
ekl Llee 5US wH (S pad ODlae A Jsl olad dlaall sladl gl i
.efficiency of the cutting process

Ll e e Jaad Ul U qulal) lsas s first grinding wheel (ks dlae ol
ls»s grinding wheel cak dae G 35 first feed screw 4aall &y Js¥ sl
S O Il e s e I I Bl e e dinl S il G
ve JSall discharge end godil)l Algd (e 13l &5 second feed screws 4l &y
second 4l e Jb J 5L fourth feed screws 4l &y ahyy Gl 238 Clles
second feed screws pdaill &y A Jsl e dasay Aloall e 1A Lfeed screws
LJSa) D dlaal) Jan WS fourth feed screws 4l &5 aalyy CiG)

s Ayl aa Ailll Alon o) il i el g L) e AT culal s
JSal (DA continuous strand 8 yciwal) Alaall Jiy (Sl 320l Ald Ao 5 yaiue Aa
NN * continuous strand 3y<iwall Abaadl adady &8 ola% base end sl lg e
Jil gy Akl ggind ALYl ek Dlae Sy ol Aasiuly Gseye Jobl 53k
Agas Al Jolaall Jayy (gsiat Akl (L gl Allie Gl 2o (ada cBlae (A
sl led (e B2 yhial) s12Y) Apall ciiy o LS strand feeding mechanism Al
- Sl JS&) adadl discharge end

strand Abaad) 4385 A1 b 5pdins Ala o gt gl a3 Ll Aiplall (gind
s Js! .second grinding wheels (ahll chlae Al Jsls feeding mechanism
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sl Jle b B fa ¥ sy ) Gl o W Aepe v JSAN DA Al
Jsl 55 e slath Jf & J<a) S continuous strand Byciuall Aaall Ji5 ¢ (Sae
e iy Y B pcinnal) Aol Jomgl i 2o i 38 sl 3 s <Dlae by
ok vie oLt el 3 S gadal) cDlae g ydiadl Abaall Jii ¢ (Sas A

«Jpa sl
g Gy Aoy g L Giie Al B3 gy it 2 A Sl B
Adbae ABGY o6 ()6 AV el Cagu LS g lpaY) Ml Alie <N il e
O zaA Qs S dsaals Calaal s el e 5508 0sS0 paaiall alualdig Lﬁ)si

S (85 Vg dagda B eiag WS Caually drawings il gl 2087 Cagun (LS g 1AV

Clagull palide -y

Al ¢ 10 Glaal s g (paradill toa 058 W Laladl Glagull g
drawings Clesujll g 1A a3 t5alaa il Caa gll daddy ’buv

gl Juags Al 1533 chopping device aehll jlea gash 5yllic 4yy) o VJSa
Jskal 4shiia 4i elyal Cauy chopping device azbii jlea crobot arm YV (jlusy)
g Y diplal LS mani el (Ao 8

¢V JS& & xua s chopping device aabali jlead (grsbiie () 5 Y&

&b 3lead partially fragmentary perspective view Lijs Dae gyshiie s s TUSS
feeding continuous 3 yciuuall Alaall 4335 muiasy YJSE (4 aase chopping device
«J3l i strand

ER Tan Ll detailed schematical view (Jahds (jajiue g lad 435, 2 84

«chopping device ashii jlead strand feeding mechanism Aloall s AN L
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N PREN EQR Y C\)SS! detailed schematical view dsluat Adaylass 435 s» 0SS
«chopping device gz jlg

435 on puag detailed schematical view hihdt (apiae plhl 45, 5 10K
Jid LS chopping device auhaii jlgal strand feeding mechanism alaadl s 4N
5 eAl

@b e peasn detailed schematical view (ohauhadl (ajxiue glad 4y, s N8

SIEN Jal e JGdl LS chopping device

(il il

w)‘&@bﬁ%dm‘&wﬁhuﬁﬂmy Jaatily aaje dery s
.another exemplary embodiment caliadll

attached W ] 13 Juass V¢ chopping device ahE Jles OV JE B s WS
Jskl ) ¢ positioned to deposit fiber segments 4l ehal Gl auzmg VY robot arm
zdaw Jie )7 collection surface il b Jedesired e 3/ discrete Juadic
Typically 4ila gaesil) sedass (35S Janally preform molding surface (s Al e
Wk ysss) Jexs o )+ chopping device gpbadill jlea ztss ¥ .collection surface screen
collection amexill peday i (5% (S OSays automated LSolagh o Jady o robotized
213l Jeatd 22030 Jaud 50le aag (iage pe) ELA jras «aie 58 V1 surface
hydraulic Sy allsh 5 OSes VY robot arm Y oLyl g hd i ile
b 3 UJ:.T S yslas oy g h OS] _)'J aglia ol o (5o ) system
LS (iase ) Sissey oS (S VY g LAl A$m V1 collection surface el
il o o il g 16 Bl shaY syl gisall dl oaad Gaw sl

.Y 7 collection surface
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& V+ chopping device aubaii Jlea iy oLl peiasy £V JEEY V) aape dan
e Cuw o ple JS& (g Ve chopping device DECEIVEN Sl Jaais
sl s Sy Yo rotor ls g3 suac VA cylindrical outer housing g_x\}L.J
JS& Y+ rotor _lsall 45y W) A rotation within housing <l Ja Ohsal 47 Jles|
z%= 4lgiy YY includes generally cylindrical input end ‘;thui Jaae Al e ole
Aaalie Gy 4;{.) Y+ rotor Jls3 4% .Y ¢ generally conical output end dsle dkas 3
includes drive 538 3sec Y1 motor Lsise g5y guias WS .Y motor ,sise Jie
YA keyed to the drive shaft 52Ul 25ex] i Yo drive pulley s2ball 35 YA shaft
alim .Y+ )lsall YY keyed to the input end Jaasl il o8 Y'Y second pulley 8)Sy (U
driven 334l 3,S40ly ¥+ connects drive pulley 33L&l 5,8y Jeags Y€ drive belt 3Gl

.Y+ rotor lsall sal Y'Y pulley
ph P A VY dhadl Llg S5 P Lk ey Y feed passage s s
A Alaa 5l e S A8 LY leall Y£ output zyaell Aled outer surface )la
Y+ chopping device ashii Sleat Jilg (mazase ) sias (e 2 ¢ roving ilsh Jie
1,35 YA continuous strand yciadll ALaall LYY robot arm V) lud¥l & 1) BYEN
e il Ll e sl A Dl i Ay Tl T B s

.Y + downstream end rotor _sall
includes Bael A3lgs (seimy EYJSEN Y+ rotor Llsall (e (g Jiud as £YJSA
<having generally circular cross section ale (g3 Layaiue g Uad &3 (£€ base end
.elongated linear edge Asha duhad dils ole JS33 ol 7 discharge end @i 4ileds
ki el duall w3 s tle Sy (il " Terminology lalhwadl) ale

Gl Adlie syl Jhd Jas ‘_“Jc A Y (e déi S ¢S ¢ yhad )...As&) «L ¢« diameter
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ki caar Ji cild £¢ Preferably base end i Gl Ayl Jad¥) Y 2V LS A
ensure gentle 3yaiue Ahaa) ddal A8l Kol e VO lsa JN S (S okl il Y/Y)
Jsall £¢ around the base end 33l 43 Jsa YA winding continuous strand 38
A

e o £A elongated intermediate portion Jshae Jausie sia o €Y Jlal g
G A Johe Jaugie e3> €7 discharge end dill A\gdy €€ base end 3ac all
aofll 4lgdl £ base end 3Bl Al e Latiie Jmpely ssiae goays Lo
continuous syl Abaall Y J<AYU dpuily ysn Yo rotor Jlsal\S L €7 discharge end
Chlus (1553 S €Y JSall €4 base end 20l gy (o Jeasd J causi YA strand
Jall Pla Jim 2 0 Abaad i) Jsf ciblud) 238 L0+ coils il S dle agyil
.1 discharge end il d3lgs olas €Y
strand  ALasd 43a5 A0l (Y1 motor sises Yo lall ALYl cluass Sl
e Jsl LoA 0 0 oY feed screws LS £l day)l g5 feeding mechanism
P nd ot s Ln A v gl cals Jsl DA xia oY first feed screw 433a0
oA 01 fourth feed screws 4aii &y by Glb s €Y Jeall Jlie ils 5B
s sl om I e T iy €7 discharge end gl Aled wie €Y JS3N Pla
second feed 430 & Sbs J o o oSIl Lo ¢ (oY second feed screws 4030 &y
o2 o) XS5 oA (07 fourth feed screws A & n ey Kby 0% «OY screws
second A ey iy Jol e Jady pols JS8y ppdi 04 Alnal lildl ) il
e JSE B AS)a 4y fourth feed screws LS 2y aalyy QMG feed screws
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dalay .Y rotor iy (Dla ali OA (0 (0t (oY feed screws il Ehy e IS
ousf oe o) 1o drive shaft section 32Ul aee ¢ ld Y rotor Dlsall aay s
Ao genas 3t 1Y Ballll Gufi of (S (b g Juail Jie 1€ (1Y drive gear 32l
DA JsT Cua VA turn meshes with gear sy (38a5 s Al 1T gear set (uf
drive 4ol s i cdlia Aiyyhay LOY first feed screw ) Al eyl udle diay
turn meshes (s (3=5 Gl Ve meshes with gear set ) dogenay By 1Y gear
Sl Ll en universal joint dle Aay P& Juaie s 1Y with gear
.0 ¢ second feed screw
V¢ drives the gear sl 253 Yo lyall distal end Gadl el xie e sald Luy
ufh .gear set uil Aegene DA 07 third feed screw AN AN oy Al
Dla oA fourth feed screw bl Ldall ey Ao YA ool (DA 2 e sakall
A gear set (il As gana
Spcicadl Aaall (Y1 motor giges s Y rotor Sl Jia edel hadk g LS
base dfleill sl e o+ coils wlik ) loops bl 4 &8 YA continuous strand
el gom Ghay Jease 00 aaa ik e S Lalie L£Y form z3seill €€ end
Gle 5 Jlae S &bl o3¢l leading end dpfi)l dledll xo 0 0¥ A5 AHY
ZYGQMHJL.EYC%deﬂqoZcOYggm\Jdﬂ\hﬁﬂhfb#eﬁad§g°~
joil Al €6 gl saclal) e pael 5 S s () gae e 5 golh Bl
5 £Y z3sall contour Jaall L dadie ()08 cilile o <l €% discharge end
Al el e iy 00 dile 5l e S Jiapmel 5 Laelad lsil ST may
Y pipall €1 apall Gl ulis 0f oY JE Ja) sl ey trailing ends

i OA 07 Lualal 5 b BB Lo Lt Slledly Laf 380 il

WY a1
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oA (07wl 5l Al 2y .08 OY JUI J) Al el Akl cble
Y gasell €71 apill Aledslat 0+ hluudl Ju ol i e

allgll (e gre Jiud i 4 45)l8a 3g grinding wheels (akll <Olae &Y Jsl
€Y zisall 458 5 AV culpad) ve 02 (oY il 5 Y Al @l Akl
AY Grinding wheel skl dlae ¢¢7 adjacent the discharge end i) Al )il
cae o DS AN gisd Af ppdall Aae 55 Laiy A rotated by motor giser s
e ¥den 50 Mss 0w pae ) oak 4ny L AL (AT grinding wheels ol
©1 bl 5 ) Al b qulie €Y zasalll 3gb Lasi AT (A sl e Al
— U Aol (3l AA gisall copliall housing cunally (o35 A ¢+ aLSY) cisl oA
Siay )+ first compression spring Jax.a Jsl &y .U- shaped support bracket Lled U
compression Jaiua <y (6.4 old JY) =51 5 3A support bracket daleall Lugd oy
Vs baall @Sy e LAY ALEY 260 5 3A deleall g o XS VY spring
22li A7 s alayl ol (Bl L EY Zasall ola8 Y (A sLa ) 1sll Jalas VoY
Lo OA 071 Aaghll 5 Gl Ldxal el Jaby o dbaad il S bl alay) A
Gia Af AY B8 5 ) calkll cOlae olad Aloal cilil o bl e Jalady
AY ok ey yadaiy £ zdgall €71 il dledd Jim o Alaad cilile PREWA
oo L 5 Gustye skl V¢ fiber 44dll individual segements Anp pdha Jala At
sl el Vo chopping device oale gobil Slead £ il Aled oe g Sy
8§58 1 ¢ individual fiber segments el b gp X .OA (@ dabll 5 A
o 138 ey Spaan Ayl il o5 Aplsie Guda Lt ol 358 S e

sl Al 3 s castall gl Al i o ash
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A Jsag J A ol Aloal Tiphll O+ ol Slen B el sl
& YA 3yl Ahaall Jogatll dey (sSs Lz dsall €€ Al sl o YA 8y
olad £ £ base end 5@ lgd (pe £Y Zisall Joka 0+ coils cilide S chlad z3sall
zisall & 4u0 ccontinuous strand sycinal)l Alaall adaly 1 oy LEN A& Ll Ales
Jshl V¢ individual segments fibers A&l 4,358 =33 Jaly o clile §f cahlaall
grinding wheels (adall cDlae LAE (AY 2.0 5 ) okl clas Jhaiul Gistye
Wl et e U iyl Akl culiall yo i AL AY A )
S s T Ll ad LN s Alaay (3ded 0 YA conveying continuous strand
A 01 0¢ oY dafyll (A (ApWll cthird and fourth feed screws Sy dpll
strand  Abasdl Ldas A0 Jals gycieall Aol b Jeland 35dadl) L a4yl
means a3y} Cb@ ok AE CAY Aglll ¥ akll cBlaal feeding mechanism

.4Y ¢4+ guide plates

A% (AY first and second grinding wheels 4G 5 |91 padall Elae dsas A3k

s s Ve (s ow Aepn e AA <A1 rotated by the motors iilsellh s
continuous 3y<iuall Aanll (Laf caa 1Y+ Mg 50 G Lad JhEad grpm Vv, e
Jshy Ugae Ayllas d3yyhay )5S5 <0+ oops or coils il 5 lylsad z3gaill (B estrand
grinding oakall cdlae A0G/ fe o7 s 500D Gl (o Aepm die £Y zisal
z3sail Jshay @ats Al Jia olad¥) i (B D A 00 o e At (AY wheels
direction movement Abaall A all slady e oladl B o Alaally Jeaged ddaiill e
.strand

33l sy Sl Aaakiens (0565 o O LU Aals Lo e a0 ABAY) ey B
(@Al Lhal sl
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Chpd o ze) O JS5 b Aaase Aflie Al i sa0ne ligda (B (Jla) Juw e
grinding ¢oadall Cllae (e Y deddiue (50 o oSar £ ¢ Y rotating knives 8)lsall
g 15a) Boly b page Lulia Bl s YA Sdias Aan ol AL AY wheels
Jaebiad JolSIL oS3l Jie anpeS Ui Lgaad ol 61,0 TA, 464 £80aY) sasiall LYl
fourth 435 Sy aly 5 Gl ¢V JS& 3 A Al b Jie o gal clipks o
Al lSyn ¢l JE 1 b zlas) 8 oS of oSe 0A <0 feed screws

X+ rotor Llsl D ol 0f (oY L AnEl 5 IV
Y a5 gl (e Lo b s ¢ 17300 Aladal AR )l il
) daamly Dl i€l Ga zisally g 1Y) st ) alade (8 a8
il Ll Gag 5 AR s el el o pn 8 A 0588 of oS s
o Jlaall b Lile 5les A e anly oSy A laall Al 5 £ 1,330M goalaall Sy
il Galal) Aasadl ol e ddline cDgaly 5 Adkda LA WATO RREG
gy ol Lovie Alfiadl) Aleall pualic e 20a5 g s chstll 5 <Bhaall o2 JS
55 Y Alaie 484 5 drawings Clesell . Jtiels Jae 5 gapde 5 ase S g LY

Ak U ol ablin 5 age bl (b Aleaall jualial (galad) Jiaall paat) 22355 Y
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Adlaall alic

:le Jaidy «(YA) chopping fiber strand 4& das aokalil (V4) Sl =)

discharge end i Aled 5 (¢¢) including a base end 3acld Al iz (£Y) z 25
«(£7)

delivers said 35S &l Juagi A strand feeding mechanism dlaa 45335 al
conveys said 8)5Se dlxial e 5)S3e dlaa JE0 5 (£Y) 5S3e z35ail (YA) strand
anza strand feeding mechanism including 8)5-Se dbaa 2534 401 (£ Y)strand along
S(£Y) 2sShe sl uila Jl dtial e jige (O) first feed screw 435 (& Js!
z sl g ouSe s Sl aliial e 585 (0€) second feed screw 43 (& (S0
(£Y) S

¢« (OA) &y 5 (071) LG feed screws 40 2y Lyl aar (V0) sSaedl Sleall Cu
(£Y) )5S z3sas sdas (OA) gy 5 (07) LsSaie Gl feed screws 385 (250 3
1\ e feed screws 43ad ep (08) S 5 (0F) Sk Jsl o I e Gy

.(£7) 8,553 discharge end &

il ey U O Agled alilal Gun ) Ales il Lty (V) Sles Y
3553 discharge end @u)¥i Al Bl 58 (o¢ oY) 3),83a second feed screws
feod At Lt (OA) o 5 (07) LsSie Il Al cliles e £ puaill (£7)
5)583e Aty liles Jaka 35uilie 8l)atti (YA) said strand 8)5S3e dlaa Cus cscrews
LM e S Jsb (oA «o1) fourth feed screws 5)sS3a by adly 5 G e

(o€ «©Y) 5,583 second feed screws
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Q) i) ol L sy ¥ ) dleadl jaalie e aaly Y Wity (V4) Slea Y
3553 2l ) C‘}“ Jalad Gus (V¥ ¢) o ) compression springs Jaia QiS5 (av
said guide 3)sSie 2l C‘Jﬁ ((£Y) S zisaislad (1Y ¢4 +) bias said guide plates
b 5 (07) @i Jdahy (YA) Alaad (04) clile i aliy) @hlowd (3Y ¢44) plates

135S feed screws dudas &5 (OA)

Lol iy (04 Sleadl Gum o7 JU) Bleall jualic e aaly Y Ly (V1) Slea —¢
A1 (TA) 3)83e Ao adats Al (A€ <AY) grinding wheels (ak COlae A6 Js!
25S5e gt Sl e B (TA) BysSie Atn i (1£) cim bl T il o

(£Y)

1S5 (AY) grinding wheel ¢yaks dlae Jof o of Llea juaial Tia; (V1) Slea -0
Js¥ Ales Aled e grae Jiud (£Y) oS sl )iSie uila il 1 %ﬂ\é 835 )
le Ji (AE) 8)8ha gada ddae S 5 (0F) )sShe first feed screw 4,30 &y
0583 3 e B A8l Bled e (o il (£Y) S zigal jiS0e culs S

(0¢)

further 3Lz =1l Lm0 f ¢ Llaall yoalic e anly &Y Ly (V1) e =1
[LIWEN (\ oY oY .) compression  springs L QLS).&AJ 3 (‘\\‘ ¢4 ~) guide plates
i) sl (£Y) 15She zisaiolad (1Y «4+) guide plates 3)5S3e ol 15l Jalas

(°+) guiding loops or coils ik S ala) @yl (1Y ¢4+) guide plates 35834

Yo



1A%
Julas 5 sS3all feed screws dpdaall &y (0/\) &b s (01) B Jala (\‘/\) ilnal

(AE CAY) 5)sS3e ali)) cDlae B Jsf olad (YA) 85830 Aias

: it «(¥A) chopping fiber strand 4 dlna skl () ) eV
ale Gaymine Slshaul o Ul Led (¢ ¢) including base end 3108 43leh ooy (£Y) zisa
comprising an elongated Ui Ak Adla Jaidi (£7) discharge end &0 Llg

clinear edge

delivers said 3)sSie idlaa Juag Al strand feeding mechanism dlaa 4 Al
35 A ((£7) yp8e dtal o 380 Al JE5 5 (£1) 583 g 3all (FA) strand
s (OF) first feed screw L 2nd ol =i 858 e strand feeding mechanism FATREN
(o) second feed screw 4uid & S5 (£Y) LsS3e zisail cuila Jsl il e
() )sShe z3sad o e cuila (S0 Aaiel e 5yige

(A% (AY) grinding wheelsyate <lae (S0 Jsh Ll amr (V0] DS Hlea G
(5 L e (1) rin bl Ao bt A1 (TA) i A it 30
(£Y) xS gipes ol e Ji5 (FA)

<AY) grinding wheels (;ah dlae 20 Jsl G oV dglea eain) Ty (V+) S —A

-(5'\) 35S discharge end d)d Algd (e Gl g (At

55810 gk Alae Jyf G A IV el jualie oo anly @Y Uiy (V) Slea -8
(£Y) DS zhgadd j5Sie caila Jsl o cally Jiss (AY) said first grinding wheel

S G 5 (OF) sS3e first feed screw L0 (& J Adle e e (gpae Ui

¥Yo

AR

VY



YA
Jiul zasaill o (A8 Qulal) e Al 355 (A£) second grinding wheel ad dlac

(0¢) feed screw sS3e Adas Ly S Ales Dled e 00

Eae b 5 Jyl Gum 3 Y e Blaall jualio e sy Y Ly (V1) Jlea )
saad Yo 50 ooy a4l Lgie JSV(A£ ¢AY) second grinding wheels 5)s80a (pata

.5\3553/4_51.\\..,... J\,~n. U:“:\‘:)“mubjj\&é)-ﬁu}ﬁ

3 ol Ll i+ Y e Baad alie a a8 G5 (V1) Dlea =)
Julad Al (V¢ Y )+ +) compression springs Jaia SIS 5) (1Y ¢3+) guide plates
«AY) second grinding wheels )5S« (yak COlae G Jsl ol (YA) 5583 Aaa

.(/\i

:Jasd cchopping fiber strand 4a baa apladil ddyyha Y

(1) base end 520l Ale3 o (YA) delivering loop e Ahaad (0+) Jlus Jrass
(£Y) zigadl

(£Y) along said form ,sS3e z3sei Jshay (0 +) conveying said loop sSie jluse J&
toward discharge end a3yl 41led o153 (£ ¢) from said base end 855k 3acld g e
second feed (0 Jsl da s&om (©+) engaging said loop sSae jlue Sadily (£1)
(0% oY) screws

fourth feed %A 2y aily 5 &l (©+) engaging said loop )sS3e jlase Gl
(o¢ oY) second feed screws 4,035 £y AU Jsl (2 deganse (OA ¢07) screws

¢(£1) 583 discharge end s 4ilgd 2o

YYor



14
into seye Jsl A0y 4ad xilyd Jala (0 +) cutting said loop sS3e Jlus ol
«() ¢) individual fiber segments of desired length
43 015 (1 £) conveying said individual fiber segments 3)5Sae Aajd ds) iyl Js
5 (oA «07) fourth feed screws 4335 ;& &by ¢ulliy discharge end )i

.() ¢) discharging said individual fiber segments 434 a4l Al A

e Jaii (YA) continuous strand e daa Cus VY Tlan yeatal Ly 350 -V Y

Al Jie Y 500 O depe e )sSie misad Al

thma}asaq>‘n'$Q\\Owa4gqyyau;OJ;;b¢?1ﬁjo.)j@;—\z
LpuSe iy aie (A€ (AY) grinding wheels oah clae A6 Jsl pladiul ol
kil (£1) adjacent said discharge end 8)sS3e & Al Gl (£Y) sSie zasail

.(®+) cutting said loop 3)583e jlus

:Jaii « chopping fiber strand 4ad Alaa aphdil 48yl —V o
base end 32c 8l 43 e (YA) delivering continuous strand s A Jrash
(£Y) Zasad (£1)
z3sai alial Ao (YA) conveying said continuous strand 3)553e §)diue daas Ja
a discharge &)l 4uled olad (££) said base end 8)5S 328 Ales (e (€Y) sS3e
«(£1) end
s 43 wihd Jals (YA) cutting said continuous strand )5S et Al adid

Oah Wlae U Jsl ahaaiuly Ggepe Jod () €) individual fiber segments

Yyon



Y.

discharging said 3)sSie 4308 44 i3S s «(A€ <AY) second grinding wheels
hae SB Jsl lyad auai akaill 35had Cum o) £) individual fiber segments
0553 zagal Apule il 2o (AE <AY) second grinding wheels 3)8a b

A(£7) 815830 gt Ales coyliae (£7)

cutting step s chysa poal adadll 5y dad s YO lall yiaiel ’u\sj ik -1
«AY) second grinding wheels 5)3S3s jak e JU  includes rotating said first

.:\_'633.)/3433\~~,~~~ }\,~~~ L').._\._s:\.c)u.).'\c(/\i

J s Jal 55hd Gam V1 Y V0 laall jalie e 2aly Y Uiy Ayl =Y
0553 zigai daidd e (YA) conveying said continuous strand 35830 5paine Al
grinding 3)sS3e (e COlae U sl ohs 5 elasl Jyf & (£Y) along said form
5yaine Aliaay Joagal kil (e DS 2ie uSe slatl ¢ U 8 (A€ (AY) wheels

.(¥A) said continuous strand 5,553

5ydiane Alan (35 4 Cim O U V0 dleall yualic e aaly Y Ly dapk —VA
5 (£Y) sShe zisai daid e (Y'A) including conveying said continuous strand
second grinding wheels 3)sSM (yals <Blae G 5 and rotating said first dJ 53 Ohyga

.buy‘ u.u.ﬁ.! &%MW@.\M d.nA)AS‘ Lalss L) ML Nie (/\i ‘/\Y)
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AR
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