
A Continuous Flow MultiStage Grinder 

A mdinuoua flow muki-atage grinder for grinding gains and other applicabtc food praducts 

a m p r i m  the (001) which d v e s  the p i n  or food item to be milled and c M s  it to 

the mill housing (002) to Ix d i e d  in w. The -or (003) carries the milled product from 

onestqgongriradingtothenext. Conhind inthemill b u h g  atevery stagemthegrindig 

pIates (OW). The finally growl product cotma out for oollectioa thmugh the discharge Channel 

(005). Grinding is achieved by an mangmmt of pulleys (006) and v-trelts (007) driven by an 

electric motor (008). Motion is mmdtml to the mill housing at the three grinding stages by the 

tnumkion shaft (009). T ~ E  d m  grindm and electric motor are zarpprtgd on a frame (010) 

and base (01 1) reqdvely. 
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Ths~objaGtimofhprrDj~kto~~ataachinefor~adinggrainsd~food 

m a t W  by the serial wmbin&n of three (3) bum mill grinders for tbe purpose of 8- dm- 

h e  p d  fironr a machine in a single gtiadiag flow. Tbie g a e d  objective is attained by the 

fuU- specific objdms. (I) To produce a ghd'ing madhe with I#w required kbouf. (ii) 

To pmduce a gfiudiq machine tbat is mu~h h&xr than wha! hai been in existerm (i) To 

paodwea-maehinethatMmmoattwithittnooth8sapdudaraaadingm(iii) 

To produe a &ding &e ha t  wiil reduce h e  eoaswaption dm -8 pro- 

Theoperatiomofthe~~~oaithtb6~ingoftbegrainsormat#ialsinrothe 

ho~per*Tlwprirrae~~~whicb~~dyputsthe~e:htodm.tptbis 

aweofAC mutm,tbe p o w a r 5 s ~ m t b e ~ o n  ha f t  with theaid oftwo pulleys 

andbelt% 

Tbc 1 ' ' o n s b a e S ~ ~ ~ 0 0 1 1 v e y o r s b a f i s J a n d ~ ~ ~ m i i l ~  Itthus 

impactsthesame rotating mOfiontoarher1#emberar,Tbe moist @ o r d . f r o m  thebopper 

~ t b e i p i ~ ~ i Z I f O h ~ O f ~ ~ m ~ i i A S h & ~ ~ q i f  

i ~ W b H d 6 d ~ b t h e m i s t ~ o r ~ w h i c A ~ * ,  h 
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T b e ~ f o l l o w ~ s p ~ p P l t h o f ~ ~ ~ ~ i t i m p i n g w r o n ~ ~ ~ o f t b e  

~ b a l f o f t S B e ~ g p ~ T h e ~ h a v e ~ ~ w r t h e i r S U f f ~ ~ ~ ~ e ~ s b r a s i v e m d  

m&ng flats. The crushed g m h  am flung outward M s  the periphery of the plates to 

~andfbwthrougbfheout l&s .  ~ t b a ~ o n I r ~ a t t h e o t h e r t w o ~  

t o ~ t h e ~ f b r m o f t h e m o ~ g r a i r r s . T h e d ~ ~ i s o b t a i n e d b y v a r y i n g ~  

h~8betwesntfishofthegriraBinspWwitbthe~doftbefly s a w s n d n u t ~ t h e  

cover'& d, The s k y  is cuNected W w  the third oudef 

Elrrving thus d d k d  tBe invention in gaswral tercrrs, d a c e  will now be made to the 

-prmykg hwhqp, which arenot m y  -to scale, a d  w M n :  

FIG. 1 &ow the h n t  dew of the multi-sage ghhs h a g  &-one smbadiment of tbe 

prarwartimaion 

FIGCi 2 &OWE the Plm ofthe muhi-stage gtiades u c d i q  to one embodiment of t h e w  

invention. 

O E T A ~ ~ r n P T M N U F ~ 1 ~  

~ ~ i h ~ a ~ a r o v i l l b e ~ b e d ~ ~ y ~ w i t h r ~ t o t h e  

a c c o m p a n y i n g ~ i n ~ ~ h m m , ~ ~ s s ~ f t b ~ w n b o d i & o ~ ~ l c i n ~ ~ m  

s h o w n . ~ ~ ~ ~ b ; t ~ 6 d ~ ~ y ~ f b r m s a M 1 s h ~ ~ b e  

~ d w l i m i t e d & W ~ m f i i o r t b ~ h , t b e s s a m b o d i m e t r c s a r e p ~  

by way of example m that this d i  will satit@ applicflble lergal requhments. Lib 

~ ~ t o E 4 d e m e a t % ~  
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Th component by mmpokmt dwPcciption of& multi- machine is given with 
-toPZG. 1,2,3 and4. 

The Hopper (001) is conical in shape with a circular cmmxdon ,  both al the top and bottom It 

is made h 1 1 1  skidew steed sheet of about 3.0mm ~ ~ 8 s .  The p i n  op material is poured 

into the machine though the hopper and it goes on from h e i n t o  the miling 

chamk. . 

The Mill Housing (w also kmwn as tbe lpinding d i s  chamber is that patt of the 

machine Wautm hmill.ItLWbMdh@onbyHgbban$fly~lsttsatthe 
miUbackphe.The dl1 homing L fabricated with gatvaffized a d  wide tbe exit channel 

i s  made of stainlm at&. At the centre of the M n g ,  there is a closed qhdrical pipe, 

also made of galvanid &A. The pipe is threaded i n k d I y  in order to accornmrke a 

long adjusting screw with W e .  T h e  ofthiti homing with appraIcim8teiy the same 
d h d o m  and mateaiat ~~~ wwe wed for all t h e h  stsges. 

TheCon~rM(003)isdto~~bmWhoppertottaegrirtdingpIateaitis 

made of miEd s t d ,  with a patt oftb shaft --within t b e - b p ~ .  That part of the W 

is made of chromium -1 atmd a h  d d e d  to it is a spitat with pitch and bed& decreasing 

t O ~ t h e d e a d ~ s h n t t i s B P C 1 O S 6 d i i l ~ ~ c h i n g .  

Grinding Dims (004) bring about tb &ding or milling opm#ion in the machine. They am 
~ D f m i l d ~ w i t b ~ ~ t o g i v e t h e d e s i r e d c 1 z l s ~ a g . F 6 ~ t h i s  mechina,ths size 

of grirading disc used wazr the s t d m 3  A3 dze. The platen make it possible for t b  @ding 

o f b t h ~ d d r y - h i t b m a t d n g m o f - d o n .  

The A d j h g  Screw also known as tha fly screw is mrtirrly u d  for adjustiug the gap hetween 

the g d d q  plates S i  the Whg proces~ uses shear action which is obtained fry 

moving one of the plates apimt a d o n w y  grinding plate. The acfjustmenf - is 
fabricated by t h d h g s  sted rod in ~~t with tbe thmditi8 of the: cylindrical pipe 

w ~ ~ i s g o h g t o p a s s ~ g h  
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T b e P u l l e y ( ~ i s ~ r r t t h e o t b e r ~ o f t h a  sbafta,whichwillt.leceivethepowerdirectly 

f t o m ~ e ~ ~ a n d  alsommnit pswartotbatbar ~ T f i e p o w e r ~  . - on 
~ ~ ~ m ~ O f ~ ~ a a d V - ~ ( 0 0 7 ) . ~ ~ 1 e y u a i e d E o r t h i s d e s i g n i s m ~ o f  

mild s t 4  

T m d s h  Shaft (008) is ths major aprsatiog devim. It is &t 385mm long with 25- 

~ t b e f o r w a r d a t a d ~ ~ ~ o f h g r i a d i n g p ~ e w b i c h ~ m t h e g r i t a d i n g  

opaatiaTbeotherdofthetnapmissioa shaft isaxtcndcdtotbs'dofthema&inewherw 

TbhWur Stand (011)is the ~ r t m a d e t o e a u y t b e ~ ~ .  Itis r n r l d e o f ~ v ~  

~tO~hwejghtafttw~,&on,aswellastbc~&vit,~~tio11.Tbemotor 

-staadhasa~onwbichtheelectric:motorisboM 
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2 1 Mill Hwing 13  I 
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A ~ ~ e k ~ o l ~ h g ~ a d ~ r r n d ~ l t p p l i c a b l e ~ w i a l ~  

said machitte oompdshg 

1. a b p p e r , ~ i n ~ ~ a ~ ~ ~ ~ ~ t b f l t t h 6 0 o p a a d b o u o n  

2. a d l l ~ t b s t ~ t h e m i l l h e l d h p o s i t i o n b y f ~ g b S ~ a a d f l y ~ a t h  

l n i U & p h  
3. a ~ ~ ~ ~ u s e d i n ~ ~ f i t m t h e h o p ~ h o ~ ~ d i ~ p l ~ ~ .  

4, @ding dim tbat bring rtbout tbe pinding or milIing opedon in the machine. 

* 5 . ~ m ~ d s a ~ a s t b e ~ ~ ~ f o r ~ ~ g a p ~ t b a  

#wifq plates.. 

6. p u l l ~ ~ a t h ~ d ~  ~ ~ c h ~ p o w e r ~ l y f m m t h e e l e c t r k  

Dr. ~ lmdowmgk&h 
" &hL&2 ... I a* . . .  .... ...... .* ......... l......... 

m. A40- M i 4  
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