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-1- - . 2123710 Crushing Apparatus This invention relates to a
.__p(g§hing apparatus and relates in particular to apparatus for crushing
“gsynthetic resin products or the like into the formof pellets. 5 :

When products forned of polyvinyl chloride resin, acrylic resin, (ii)
pal.yethylene resin or the Iike are no | onger wanted or beconme usel ess,
wgstes therefromhave to be treated, which capn pose probl ens. Under these
circunstances, it has been.proposed to reuse 10::these wasteggpgi Tﬁ*@)(ﬁ
raw material for new resi-n products: That is, unwanted resin products are
crushed into pellets, and the crushed resins are mxed into virgin pellets
to produce new resin products. For such a crushing apparatus, there has

been 15 proposed, for exanple, an afzashiog 3pparatusg indicated at 11 in
Figs. 1 and 2. The crushing apparatus 11 conprises a crushi ng chanber 14

having a hopper 12 for recgeiying naterial to be crushed . at a top thereof
and a pellet discharge & ﬁiX@VgQF;%hdr%éﬁﬁ?ﬁn?&)%N?QH%Q&B&raEBaEBFUS
accommodat i ng t heramid re latesr ihSpabvtidalat heo caprriatyscifarberustiinghere are

" provided two verti a dr] t 8.: the p rive
shaft 17 having a%qut#rh)aéltlif@ygg 190#§§?§,§€%|§%£h€3qﬁaapt§§ ]g;g? ?éﬁ'gh
crushing of materi®fi PP3ledSnted thereon, and the-lower driving shaft 18

having a pluralgty of r@hahi pgolladestebmadapt §blly¥inkiln@ntb¥sAknyg nount ed
thereon. The driving shaft 17 is_c nnectfd.to shaf t* ,22 of hhe g?tor 15
through a coupl er Bed 3EFELAF TRALN sHEPtY by Teng, resdn graghe, Jikpe
driving.shaft 17 taneoungh lgnges R3nted or Fhecene ABelfesmswastesi bhepef tden

products roughly qlayehed B #RaREe8] #hPERSSadpdde dridkiemst dbagbar ged
‘t-hrough the hopper_ 12 an roughlx crushgdhgglghe rotatrn% %lades 19 while
bei ng gui ded by a {§%Fe PrsumSsgnces, it has been proposed to reuse

10 these wastes as a part of raw material for new resin -
products.'_That is, ﬁnwanted_resin proﬂucts_are_crushed
into pellets, and the'crushed resins are mixed into
virgin pellets to produce new resin products.

For such a crushing apparatus, thete_has been

15 proposed, for example, an apparatus generally indicated
at 11 in Figs. 1 and 2. The crushing apparatus 11
comprises a crushing chamber 14 having_é hoppér 12
for receiving material to be crushed at a top thereof
and a pellet discharge opening 13, and a driving

20 chamber 16 for accommodating therein a motor 15.
"Within the ¢érushing chamber 14, there are ptovided
two vértically spaced drive shafts 17 and 18, the
upper drive shaft 17 having a plurality'of rotating
blades 19 adapted for rough crushing of material

25 mounted thereon, and the lower drivihg shaft 18 having
a plurality of rotating blades 20 adapted_for fine
crushing5mounted thereon. The driving shaft 17 is
connected to a shaft 22 of the motor 15 through a
coupler 21 and the driving shaft 18 is connected

30 to the driving shaft 17 through gears 23, 24. Pieces

- 25 of waste resin moulded- products roughly crushed
by means of a press or the like are discharged through
the hopper 12 and roughly crushed by. the rotating
blades 19 while being guided by a guide plate 26



-2- and affixed conb bl ades 27 which correspond to the rotating bl ades 19,
after which they drop onto the |ower rotating bl ades 20. The roughly
cTushed pieces-are finely crushed into pellets by nmeans of the yotating, =~ ¥

blade Q0.while being guided by a guide plate 28 5 and fixed conb bl ades
29 whi orrespond to the rotating bladgs 20, and the pellets 30 are fed _ _
out si de the crushing apparatus 11 via Th® di scharge opening 13. Since SUCh‘(ﬁ |

LoDy, SRa Ugkixed RofY Bedauk ! 57 gk i bip AdoetRifl dougl and fine

crushing bla construc e crushlng apparatus is -

bul ky.  Furt FQtasdag @@ﬁ@éﬁt#@naﬁf§¢ﬂsﬁhhﬁPa drive
mechani sns f Qloweto rrdr‘aa:hnggbtnhadeszoandm&amugmmg::rwlpaebes t hus

o ovt de o cr GOR ey drish3goingll Belple WP RAEREUe (R DUERRINE, O o)
i s sinpler iPlagles 2fcwhideaheingi gnided b 3 caide indaten@® such apparatus
know her etf qir £ ikedC combaBIAAWS! hgtmiaseé@meéwtﬁd)mhet here 20 is

pper end 1 or FARIAG Ry aeePa b8 Be polite ud e’ Ba e dRE  Ccio”

di schar ge opehhm@ralshiu's lapparaeud lbrvimetheIMaﬁgecrupslmlchgrraterl al, a

drive shaft rgf; at wehed &p sWih th%SiQ Gy Hagextends in a
general ly hor| |rect|on |rst atl Iades for rqoughly crushing
sai d naterleuw 1§X|GPGFF9er€H%Pta“% o grash 8z for

finely crithivie smnsumbttibal offoyhéedhole Sarwlsmltng/appﬂfdtusoam ally with

and bet ween fi menber s
sur roundi ng i%% qﬁiﬁi %ﬁ%thg%ﬂsalg Plrs é“%# éﬁﬁﬁiﬂgyigghgagﬁfangenent
t her eby bei ngregvwdireas, 1WGuQRF9a§ﬁ§§ﬁe€°¥ra¥‘e¢|%9ta%ingeﬁﬁadaﬂry crushed by
the first bl afes the @rdving hedtahhsRULS eRud ﬁ@aﬂm@rﬁm%t@a.untl I

bei ng suff|C|entny% Q? L%robject of the present invention to
15 prov1de a crushing apparatus for synthetic resin
material or the like which is simpler in construction
and’ which can be less bulky than such apparatus know
- heretofore.
In accordance with the'present invention, there
20 is provided crushing apparatus comprising a housing
including a hopper at its upper end for receiving
material to be crushed, and a downwardly directed
discharge opening at its lower end for the rélease
of crushed material, a drive shaft rotatably mounted
25 within the housing which extends in a generally horizontal
direction, first rotating blades for roughly crushing
said material mounted on said drive shaft, second
rotating blades for finely crushing said material
mounted on said drive shaft coaxially with and between
30 said first rotating'blades; and a cover member or
‘members surrounding the lower parts 'of said first
rotating blades) the’arrangement thereby being such
that roughly crushed material is repeatedly crushed
_ "by the first ‘blades: without falling through said
35 discharge opening until being sufficiently fine for
further crushing by the second blades and release '
downwardly through the discharge opening.-



}urther crushlng by the second bl ades and rel ease downwardly through the
\Jﬂhégharge openi ng. -3- In accordance with a preferred enbodi nent of the
“present’ invention, the first rotating bl ades include at |east two crushlng

5-the bl ades being spaced apart through [err]
‘Blades include a nunber of sawtooth blades mﬁ?dh al so cooperate

conb bl ades nounted on t I oLating
bl ades is preferably gr egsegggﬁgag?ﬁgps%ﬁml%%r?eeé% b?:gti%%n‘: I,gl ades
such that the flrsnthﬁ Bresentodpvent hom erthe ﬁklﬂﬂuﬁ?ﬁaﬁﬂﬁgthéaéeeer menber .
In the crushing apgdcaiude ak 2688¢ded6 ceridhin fbﬂﬂd%%ﬁﬁhibﬂveabpeﬁatef the

products are so rou a b S dr | ades, 15
such products Jurrp"gg"ht ﬁr:é"? cgzﬁe‘éo??ﬂ‘ %lﬁ%t% %&fﬁ%@% 8%28 96nt o
the first bl adess wthecibladesybeaeingr spaded apa:smem:oaigtherl.SﬁHucandheyeare

finely crushed by e &H?E s n - y
crushed effectlvelgg?ﬁ@?ggggggkﬁg Slagﬁi rushi n o parat&g gggtggagkesent

i nvention, the rot plsor QREPF%ﬁﬁFfW ¥i94 REmBr 813F8%i ded on
a single driving slmiuntedndn ther hbusing i herhps ateivknesss bifngheppfératus can

be rade more combagodsiigl BSa688"ER1HPERL: SILY YRR AL Bpal e 1 25

addition, only one dri
system nmay be sithpithe éG°°AdpF€FEFi§ﬂ E%!ﬂﬁﬁrﬁ#ﬂh(ﬁhaﬁhéhﬁnﬁéﬁFFohlﬁﬂﬁﬁ now

be descri bed, by Waieoop Qpaﬁﬁbﬁrﬂalydr&pﬁéarfﬁﬁﬁéﬁhaecbﬁeElﬁbhb&r3 to 5|of
L1 SCorPanvLng o st O3 ptRReoaths spoasdily b MsRralEe B
sectional view takdilealPpsegentrdnvention, if the products are so rough
as not to be caught by the second rotating blades,
15 such products jump on the second rotating blades
‘until they are fed onto the first'blades whereby
they are roughly crushed, after which they are finely
crushed by the second blades. Thus rough products
can be finely crushed effectively. MoreOVer. in
20 the crushing apparatus of the present invention,
- the rotating blades for rough and fine crushing are
"provided on a single driving shaft, and, therefore,
the present crushing apparatus can be made more compact
than the conventional crushing apparatus, and in
25 addition, only one drive shaft need be driven and
- - therefore the driving system may be simplified.
A preferred embodiment of the invention will
now be described, by way of example only, with reference
to Figures 3 to 5 of the accompanying drawings,'wherein:
30 Fig. 1 is a side sectional view showing one
example of a conventional crushing apperatus.
- Fig. 2 'is a sectional view taken along line
2-2 of Fig. 1. ' - —
Fig. 3 is a plan view showing one embodiment
35 of a crushing apparatus in accordance with the present
invention. _ '
Fig. 4 is a sectional view taken along line
4-4 of PFig. 3. '




2-2 of Fig.

1. Fig. 3is a plan V|em15h0mnng one enbodi nent 35 of

a

crushi ng apparatus in accordance with the present invention: Fig. 4 is a\,/

secti onal
view ta
‘'shown
produchs

view taken along line 4-4 of Fig. 3. _
gn-on line 5- 5 of Fig. 3. Referring nowto Figs. 3 to 5 there is
Y“ enbodi nent of -a crushi ng appagatus for synthetic 5
pr the like in .accordance with the present invention, which is

4 Fig. 5 is-a sectional

Y’

resin noul ded--

- T

<7

I ndi cat &d general Im_qa.t SBlis allsectivaalngiepptalen somakine tousi’ ng 34 forned

at its top

at its botto

of the ho
drive 15

for rough crushln

|n suj aced.rel:atio whi ch extend. .20 . upwardl
into the hoppkrl iﬁﬂMﬂJ§Qﬁ%? ﬂ?oapﬁgtﬂas ﬂafiﬁ?tﬁﬁﬁﬁ fluges an thg

a% é)lpgf 32 adapted to receive products to be crushed and
_ th I'scharge 10 opening.33 for the discharge of finely
crushed materi.al . B Moy, tooFiaBscd EACP T nERREr kS ROWRS 36 which

are oblIquelan@ndhska!huﬁeﬂdfIanekrﬁadngouppdﬁaeugeﬂsfeﬁﬁﬁfﬂﬁ$ﬂel ntegzally
sed 1 e r egi e. housi ng is a
sh’é ?g%f“?"a[iéi %ﬁo?fe i?%ﬁ ?'9 c ‘a%'%" of the drive
shaft 37 extweith thnlpxnaenﬁ3inment¢9npewhich 1$ain@i¢itedusenﬁﬂﬁhi%j
surfaces 35,,8631, O‘rﬁé‘%ﬂfdﬁﬁé*&%&:ﬁtuﬁrﬁaQDHnﬁ@dsif@ :Wtﬁiﬂn{éﬁ! bl ades 38

drive shaft 86 bbeowushediundw!taﬁmmgbbtadeWSBhaaddtnohimmethe housi ng si de

'g'ﬁ' |s an 8{.%5'553 HachazglPus! pﬁ‘nelg' a&eéa% tm@h' ng
ades 3 for |ne crus at | e fine
crushi ng bl aBle @@Bﬁ%@’eﬂ%%ﬁ ipcilipgdt ﬁBrEB?) 2 3hd partly into

the di schar gghoeRNaré obsliquelsy h@ﬂaﬂbﬂﬁwhkdﬂysiﬁ8liﬂédrfbwﬁtdﬁlﬂShlng each

conprlse t wo_crus

15

20

25

30

35

a oen@rgf region internally of the housing 34. Disposed

‘in the central region of the housing 34 is a drive

shaft 37 rotatably supported thereon. The axis of

. the drive shaft 37 extends horizontally and perpendicu-

larly to the inclined surfaces 35, 36.. On the drive
shaft 37 are mounted two rotating blades 38 for rough
crushing in suitably spaced relation, which extend
upwardly into the hopper 32, and downwardly into
the'disoharge opening 33. On the drive shaft 37,
between the rotating blades 38 and between the housing
side wells and the rotating bladeé’38, are mounted

a plurality of. rotating blades 39 for fine crushing

in a suitably spaced relation. The fine crushing
blades 39 also extend partly into the hopper 32 and
partly into the discharge opening 33. The rotating
blade3~38_for rough crushing each comprise two crushing
blades_4l which_are spaced_apart-through epproximately
180°, the thickness of the rotating blades 38 being
greater than that of the fine crushing blades 39.

The fine c¢rushing blades.39_each.oomprise-a number

of saw-tooth blades 42. As shown in Figure 4, the
lower region_of each rough crushing blade 38 extending
into the dropping opening 33 is surrounded by a cover
member 43 which'ie shaped so as to'not impair rotation
of the blade 38. '



bl ades 41 which are spaced apart through approximately 30 [err], _the

t.Ri_ ckness of the rotating bl ades 38 being greater than that of #B8)fine
Ferushi ng bl ades. 39. The fine crushing bl ades 39 each conpri se /3 er of
sawtooth bl ades 42. As shown in Figure 4, the |ower region ch roeugh

crushing bl ade 38 extending 35 into the drgpgigg openi ng 33 is -surrounded
Ry~ a cover nmenber 43 which is shaped so as to not inpair rotation of the

blade 38.  -5- The i N ohciUned 8uszab 85NSeNONS NSy fHaeed conb
bl ades 44 correspondlgﬁ to the rotatin glad unt ed t hereon,

. es , 39 _
wher eas the inclinet®ed gerk @G%l‘éog%%sﬁq‘égﬁ‘?v\‘?\gt F¥FaH Wounted 5
thereon to receivebhades 38, IMironnted kheseon}cvhéheasipyire imulsineid t he

fixed conb bl ades 4 r €€ el alke .4 daqggr end

of the hopper 32, ?n?r%lifgﬂéx‘éﬁgghﬂha{a ?ﬁgégfgﬁigﬁgﬂgé(gﬁ%e could

Cif desired exteRd thexern fpaiecaiyeoProfucts. ndhbte a9 illgatrated half of
the Epusi n9d3]f1_ i's ellesiuﬁgsm Lélhd(;s)\&fg thbegqubarcaﬁl_si Bm%éfaogaﬂﬁ&ermgﬂng
crushing an i ne cyushi ades : : e drive S e en
ext endi ng out war dl _‘? %ﬁ%%i@@pe%alfl%c’&zg? ﬁﬁ%&noﬁ%‘?gﬁ%ﬂﬂ ?‘,?Pg’%d' I's
provided with .15 32puit eshotgld Hee notlede¢had thecbhades cth tandplabeer nal
oted That al t o nartyal e e T, eXtend Bgnthe | Apes e o rectl v
not e at a . - .
connected to tﬁé S‘t’?%e’gt%]'t é‘g’% L Ha&%gpflwgoggus:{ng Q#J‘anl.%éesr"&“ed
ﬁxarrpl e rgsi E rrgul tie dcgrexn uthe carter wipherb?scoﬁsmr?mmmmngn} o the
opper and the dri S [ 03p0t gge r . n i ne
crushi ng bl ades SSXE%QQ?J% f&tjmdeﬁrﬁea;ib\%%gggl 82(’1 g?odu'g?% clﬁ%‘;r‘%e t t‘raough t he

hopper 25 32 are 78523208 end sxtending.outyaedly; from cthe ripide—
wall 34 of the housing, which end is provided with.

15 a pulley 46. The pulley 46 is connected to an external
power source through an endless belt (not shown).
It will be of course be noted that alternatively
the rotating shaft of the motor could be directly
connected to the drive shaft as shown in Fig. 1.

20 In use, for example resin moulded products

' or pieces to be crushed are charged into the hopper
and the drive shaft 37 is driven to rotate rough
crushing and fine crushing blades 38, 39. If the
resin moulded products charged through the hopper

25 32 are relatively large in size, -they wiil tend not
to be caught by the rotating fine cutting blades
39 and instead will jump thereon within the hopper.
During such jumping, the products will also move
laterally due to collisions with other resin molded

-_30 -products. Thus the larger products soon move into

contact with the rough crushing blades 38 owing to
this lateral movement and such products are then
roughly crushed by the crushing blades 41 of the
rotating blades 38. Products so crushed are collected

35 by and scooped out of the cover member 43 without
dropping into the dropping opening 33, and are repeatedly
crushed. When the'products are sufficiently finely |
crushed by the rough cutting blades 38, then they



to be caught by the rotating fine cutting blades 39 and instead will junp .. .
thereon within the hopper. During such junping, the products: will also noyg,.—

l.ategal |y due to collisions with other resin nolded 30 products. ‘Thus the ¥
Iar@roducts.soon nove into contact with the rough crushing bl ades 38

oW this |ateral novenment and sughgproducts are then roughly crushed .-
by t crushing bl ades 41 of the rotati ng bl ades 38. Products so crushed < .

3: gpg?lnlgelctn?%e?ﬁfeughﬁo%ng QaeSYO%eOEOEQEJé‘?%V‘?{en eat ed| o \umsmgm When t he
products ar 2k3f99 %rﬁqtf' ffliE‘GI Q‘CPEiﬁﬁﬁ'gy‘? h%‘?‘g‘lqu‘? &ﬁ’t"ﬁhg bl ades 38, |
then they fdalhraut of tlve machied bhroughrthetdischange (npﬂhmlgg bl ades 39

into fine or pellgfg ldd&%t&%@ﬁ” Bvlé/“' ¢R Eﬁélcﬂkﬁhﬁ&% Giighe through the

di scharge openi ng. cribed above, in.th parat us 5 for
synt het i ¢ r e&9% sipthatis Gd’ﬁéﬂsmeﬁ-dﬁﬁePF?‘ﬂ%cF% %c% Wit h the present

i nvention, té@cérmwdvﬂmugmecpu&beﬁg bheéntciod £ thairgiae @nd he sane

shaft, and t P etoolargeto
be caught b %%s %ggcr usﬁ%I él'?g&g%b] \éﬂt CJS' A% 'oreliminary
crushing by amk thmg:fllﬂhﬂﬂ\mgchaeésthafm@ldM|mdlm!§s athdchi nely crushed
into a predej@d R dariges t:oA%OE:QhBEEybynﬁﬁéerédé@ #5r @Fiwehed having a

09 T b I e duiBeseRe tRoPreERRREY TR BF hopper at its
upper end fothe exmigh m}ualtiagl diladese béteruwhwh tﬂh&yaanm\ﬁnmldl y directed
 discharge gorushed into a predetermined size. Accordingly,

material to be crushed having a large or varying

particle size can be finely crushed effectively.



“opening at its lower end for the rel ease of crushed material, a drive shaft
‘rotatably-nmunted-wi thin the housing which exu"lmmu 1y

= *hot{ zont al  di reetion, first rotating bl ades f Hn"mﬁmng 1
‘material nounted on said drive shaft, second rétating Bl ades*for f
crushing said material nmounted on said drive shaft coaxially wth and
Pet ween said first rotating bl ades, and a covér-nenber or nenbers
ﬁfjrroundlng the |l ower parts of said-first ;i@hgéﬁting bl ades, the

arrangenent thereby being such that roughl ed material is repeatedly
crushed by the first blades without falling through said discharge opening

until being sufficentl kidé?ﬁn%ohpgui:h@ﬁé ééHﬁPié‘ﬂl&)ya tHEﬁxs%W&%cﬁhﬁ@.ﬁ% and

rel ease 20 dommmardl t hr ou i sch arge openln Cryshi ng
apparat us as cl ai n%cf“???%q its JReeLi Andafe h‘b?)‘b%*"’d‘o%
downwar dl y i ncl 5ne@bfl:li@mﬁd‘s&xeﬂ;pamdeaddooﬁwahd&linodﬂsrmdda\mrsdﬂ:aageent ral

region internally %Jéﬁ 414’{:0%% gl gngrwg éﬁgzlt fl;gr%ace Grizhed @

di-rection perpendi 0 sal sur aces one sal elng provi ded

with fixed conb blmmcm@rtwes&hafh Fatatably ceuntadbtithi® bl ades.
3.. - GCrushing appegi@thtsusing whiidhd exBefiidi th la Ojerer AWMSF dict iZdndafli I St

rotating bl ades ha at, ] east_.,30 . two, crushi clr AY
spaced apart, and t%g %%"f’c%fesfsir&ft §8F8tf‘f'?s$9?€?%t$%@ '}o?ufg'gfge C%gr %n
than that of si?d sabdmhteniamli mpubitedeon said dciveshaf tp@econds as
claimed in claim lgo¥atin (Hléﬁede%&eE@néﬁydc§€§ﬂfﬁbréﬁfﬁ'dkkéﬁﬁ%qes have a.

porphery. 5. chmeed S 24 (v shart: SprotaLiyorih ndd Batwean
reference to Figs. sé;id (f'ﬁ:sﬁ tating hiedepangndga decawengeembed or

members surrounding the lower parts of said first

15 rotating blades, the arrangement théreby being such
that roughly crushed material is repeatedly crushed
by the first blades without falling through said '
discharge opening until being sufficiently fine for
further crushing by the second blades and release

20 downwardly through the discharge opening.

2. Crushing apparatus as claimed in claim 1, wherein
said hopper has surfaces downwardly inclined from
the upper ends of the housing towards a central region
internally of said housing, said drive shaft extending

25 in a direction perpendicular to said surfaces, one
said surface being provided with fixed comb blades
matched to said first and second rotating blades.
3. Crushing apparatus as claimed in claim 1 or
2, wherein said first rotating blades have at least

30 two crushind blades circumferentially spaced apart,and
the thickness of said first rotating blades is greater
than that of said second rotating blades. |
4, Crushing apparatus as claimed in claim 1, 2

- ‘or 3, wherein_said second';otating blades have a

35 number of saw-tooth like crushing teeth provided
on their outer periphery.
5. Crushing apparatus substantially as herein
described with reference to Figs. 3 to 5 of all the
accompanying drawings.
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