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In alruoet e ery aherr.1.e~l ?ee.etion t' at int<ol.vt\8. e solid or ti. l • 

ids as one ar ra-ore of th" r~uetants , 1.t 16 eeee~~1·; t<> first eruah 'H) 

solid tn order th!:.i.t 1t e os.tost ~r.-t0uitlt of :raactin.'; mu foce ,., be otf... 

t .ined. 'l\lere has neon vary little develo~ent in t:i~ . f1c1d of ti.ne 

g r1 ndill8 es OOJ\:i')Cl l"eli to ~t~ o ht:tl'.' induatri~J. o-pr.n"Ut Oriti . 'rtw .rectors 

tha t influ~ne·a the grinding capaci tio"O o-t ~ills e:t"c a;,ny- ~d they y. rr. 
so e:reatly tl:'~t n.o .. ..it! omot1~1 exprooslon eem bu d clo;ied to "'=i ve tiny 

accurat.o result... lt lH)Ulrt ba well, it it we.r ' c'·tble. to go to t~hl 

f.nd obtain the erus'?linf" char ~eterlsties of t:1c ;r.11.rtori:c1l to be crlwh-e,. 

:.infortt:u.ln tely, no ·SU('!~• tab'l'o9 exist. !n lnd·;.str , an · probl~.s mat: e--

ve.l-or> 1n gr1nd.1 ~ ~'tol'<>t:tl. hav-0 to be so.l.1.fetl by OJ;yv!'t.t:oantati on. 

1'h.e r~etQt-s th t infh.,eneo th~ gl"in.:lint: e J. eit'; of a rod mil 

..... o the $:1t.o or feed, i~e ot vr oduct Nqui~ert. pr•1·ce. tat~e or tines i1l tile 

fetltd, si~.;1 a.rii numoo:r of :rods, lliei@t cu" charce. il) ced :Jf mill,. O!-~n !(il:" 

ela.sl!td e1rcu:1 t gri.Y'di _. i rate ot fe.ed., nt'iture of ~ ter1$l• ~nd the ~)ist­

ure 1n · e .teed. Cririd.ine ""ill aro deaignoo to eo 'O ~th several or 

thea:e f.c.-etors, but not wit.ti all of th.em. 'rbis is tb rriain :reasou'W.y the 

i d .striel rnills i e suet ~OQl" eaµaei ties. Til:~:r:e ure "lSUJ -othfar .Ul.$ 

thrrt are fal" wt>re cffieient in fine grfr.d1l'·'~ trwn t.rn 1·od m.Ul,, ut ls 

wor.it 1s to d~:al e:z:oltl$1v ly i th tbr.> gr1m:Hnf~ ch .... ra-O-t~i a.ti es of th i..,. niilJ . • 

Tb.a object 't t.~ia flOr~· ia to deterr1i ~ i; e arinding er.tara ter ... 

iati ea of' 1" roo 111 ~ir dr:.r bl~ dnla:nit-e. :'his :"" l ... is t.. bntc. ti"l~.1.i l-

1!'"" ~ill l' Ct'lt_ in t!~u Cb.o;·,ic.al Z:n£'.inaoer1 r.tt; : nit v :rat.lor~ .La o:r ~tor'"' •t 

tl e 71rginia .i~l.~te-cl.nie lnati tu t a, Bl~H~t:s:burt., Vir ;~injJ.1, . 



In ... hG i"1el(l Gf grindiroie, tv.11 la s :tave basn ndvonced .. 
1 3 6 .u Bitto-agar ' ' , 11:rcpoeed a t!rno:r.r b~oeec ~1von tlL assunptim. 

urrac"!) u-~1 t \ras sh0M·~d. 

1~3 , 5,U Kick • pro~'-OS~d a tll-a-oey that tJie energy neeeesaey fol." 

ma t erit",al eonfi A~d ~itten er• :!l l w. 
11 1"ag_,;gnrt ot~tod that in ee.rtai t:rJlaS of r.1.ter!.al ground, 
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tte • .._r,; /l"' - d _·-1 C ' .l - CO' 1d b ppl1 d G.n t c r .... ult 

f"; (/tJl}l' Q~p0:t' 1 t"l t th t ho j;<.~t't :;0d t. n 1th . r lfl I 

·· v. ·1.y ... ccur te r"sults a co.'.) .. ed to t1 e .:erJ· YJ tal re· lts. 

ca ,e to the ccnclusl rie.. la f ct rn nJ. t ·..,~ 

h"s do not e tho,~ int corisidereti n. 

f'erry 6 in 1 c.i ..,uasion of tho le . J- oo ~ ot cor:..e t an:.r 

both la s. ?r th .J rit:.e ttil d it fou. d in hi .. ;..r iel , 1t &a n 10 

th t n 's l.e.w c ... n lie Jplie for c -bi 

la c· b a pl1ed to t .e i~ reduction o~ finer 

The ~os t 1L rt )t f uC ~ra tl· t i nucui!·" 

~o ~111 re s 011- s: 

:t. •· tur o ... t •. 1 - ~ter1a.1. 

3 . "'iz ot t:ic r d. 

•1 -.. Stze or t ;. rouuct. 

5. · istUI· .l.n i.. c fecti. 

1. e ,.. t 0f c~. r.; • 

11. ae !.er ' cep cit 

r.1.,.., 1 

!lhould be t en int CVn.$1 r tica. but ln aet1 al r e.,ico .::::-.. ny or 

_lcetea. 

p 1, d tail. 

In o .;ir i1·cuit crLdine, :~,ll t e c. t f tori l ()f i: 

c· v ~n siz - ,,ruduc d by . i1i 1 >lo InilJ. incr noun w1 t... t-hc r to of • ed. 



t1 c. l..l • en tt. pro ct 

hs: a to be round finer. 1.L n ti f'aed l'~to 1 ormn clreu1t crinding 1 ° 

condi t1 , 1 not coonom cal h~c· u...::e po er a ·inn higl. nd t -u1· 

ear on the ~ill li 1. and gri· .. inc ".l •i1' e . 

!?atch (!Tin is lo 1s cf.ticiont tl .. an all or tie thor ·tJ, cs 

icle oize~ l'.:l.Ost of t.::;.~ 

r run 1n o clo ... ed circuit .. i th ~ si z1nv d~v · CtJ J re Ul"l 

tea o 

.Ul, po r iti .uot full., eonsu ... od i. ovorgrindir.•:1' the r .. tari l. 

Tho r.utu of th i 'teri l or 1 ta "l;ysha.l eh rnetol'i t.ics11 

r· rked e:: oot n size red etion by ·r1n in • 

h · s a gr ter e!f et apon fllle grindinz t~.att it does ~,;Ott coars r .tin -

ing. ..hon a mt.d .. ariu i...- ~round t le 

culnr str· <Ct ·r::: .tf t.~ dirr1e .1t . T. a r to G-

d.lee mt:.teri· 1 to t' ls flncnes . ..: is -.tro ;e other typo ot 

._111 ure r· r .1or13 of!'i ci on t. If" ft re~ mill ie u cd t pro uoo ' )T :uc .. · 

ste s in cloeed clrcui • 

er.:-i 1: •. ortan" f1 ctor in 

t~. • . lt.,.. e5t a., aa~ ';;J fro. iny mi 11. ;!er n1v .-1 c. :;i 1l t t ere i e. ._. 

,_~i VO :i ZC f..::ed tt;at · a 



~·I 1"0 ftGll det ;, i ned by lo ., i ' t_t.j• rtu.nt j' CtOrJ . AH J:'tJ!ure , t 

t ~tci nc· t ho l"indi.u ; ste is exceedi l gl J. tlB th it s u d ' • 

·hy t 1. tact<• 1s so . ogl etc· L. bae· us~. t .ore is not s u .tl-

ient 1 for-. t1 u .i:. a.l..1.' ... 1 .. on is ,ori. . • ta ,.., ve ee .. 

t 1$ p.:n~e of t;.ri ndL;. iH;. tt:.e r e a:;il t havo t, en 

not been ~iv n . ueh eon id'J.ra tion b~ in ·.stl"'J. 

h . t t t3 • ~ • 11 t i l .... c tlt• e ·1 "'· ) mt-,.... ro con e;:i 01. · . ·':l r ·• 

fl ·.id'. t 

of tor1al i orr c ly r > it, l v r fluid n, . 

It has !i r ,., 
' ~' 

t..r. n..i, rtln, po. r, !l~d 

<.m. le casil · di e <!.an 

iatUN con te .. t i!'.l bott e .... .f1ft £lfi and .. 1 

c ~·s t.md clnyo/ 

o a?'1;; tio ot th 

" ' t'luidit~· o a 

tn ing, an• ve 

ln l'Dd ~-H 

1: 0 z-odn ·aul. 

. .. e . 1tdr ... in . . "' .... 
"' 

a:r· ".!..:.. , !i ... ti!'~ · .d ls 

ill. 

... l"iW.~ ..r.:.~ 1 !'fi c1e !tl~ r t1 r..u .fL in & . 111 .. " 

·tt.rhd. ln.cr or. ~·~ it. t 0 ir.c or 

. ' <UY _iven r::oi.:; t 11;0 co. t.,.. t , t .e & fJ. ?'O t 

· tcrl ~~1 is c c..r t). s. rcye ~t: .cs that in H.:t '111.C l 

f t o ~· i L w.U • · no .1. ct u 

ef •.. ctlvt> _ · gt er speeds. 

Lr ...... thil'ty to fort .-
F re · 1t 0 · tl~t: r'lill' s v 

w r-.., tni:- di ... e: t ors £; it bl di .; (};. r· 

.l . l" .:: ·,e; ti on . "" a.xi . c ·'cl ~J " ... 
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I 

fee: um1 t'.'..i.e inside di"U..eter of U i> rr.ill.. l :: :r.,Lnt .... ne e1lind.l'.ical 1ill 

I 

,rartieulaf' typa of !!:rushing e crllif'•':lt1nt vn which tney 
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