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6 Claims,(Cl,83—22) 
The presentinventionrelatestoimprovements 

inorrelatingtorolerandroilerandbreastmis 
forgrindingand/or refiningpaints orfuids or 
mixtures Which become ?uid after grinding, 
Anobject ofthepresentinventionistorealize 

a more even Consistency of the delivered product 
Sothatthisshallnotsubstantially varyinshade 
or strength of Colouro specific gravityat any 
Stage in progress of the delivery,Thus where 
the treated materialis rUridirect from the mill 
int0aSUCCeSSion oflikesizevessels,the contents 
ofeachandevery vesselfiledfrcmthe millcan 
bereliedupon to be correct to formula or colour 
Shade and Weight per Unit.Volume. 

It is wel known that when paints,enamels, 
inkS,etc.,are placed in the hopper of agrind 
ing milinan ungroundorpartialyground con 
dition for finalgrinding,or inaground condi? 
tion for refiningthereisalways atendency for 
the Oil Orother medium to bestrained ofgrad? 
ualy,reSultingina varying consistency of the 
ground orrefined material delivered to the de? 
livery Scraper,and often a Considerable propor? 
tion Of the paint,etc.,towardsthe end of the 
Charge paSSes the roHsin 8,Very dry CGndition, 
and not properlyground,asitisdificulttogrind 
orbreakupthe colourparticleswhenaninsuf 
Cient quantity of Oil Orother mediumis present. 
With paste theefectisnotso serious because 

the aforeSaidSeparatingtendencyis not So pr0? 
nounCedin pasteSaSin liquidsandSemi-liquids? 
alS08SpaSteSgenerally haVet0 passthroughthe 

·rnill at least twice,the disadvantage is not so 
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Seriousasthe rolls Can be Set Somewhat coarsely 
forthe first passsothattheseparationefectis 
tOSOme extent8Voided,andthis first passserves 
to COndition the paste andensurebettermixing 
of the colour particies andthemedium,sothat 
at the SeCondgrindingthetendencyto separate 
iSStilfurtherlessened, 
Whenthemilis usedforgrindingandfinish 

ingiquidsandsemi-liquid materialsthematter 
beCOmes moreSerious,astheseparationnotonly 
rnitateS8gainStfinegrinding,necessitatingput 
tingthe materialthroUgh themillSeyeraltimes? 
when OnceShould Sufice,butitisalsoimpossible 
t0 run the paint,etc,direct from the milinto 
thetinsreadyfor use,aseverytinvariesinpro 
portion Of Colour t0 medium and the specific 
graVity isincorrect,theshade variesandsoon, 
and often thereisa percentage of partially dry 
colour1eft in the hopperat theend of the run, 
S0thateventhe bulkWouldnot be Correct t0for? 
InUla Orshade and Weight pergallon,etC? 
With roller mishavinga,Considerable difer? 

ence in peripheralspeed of the grinding rolls 
Such 8s those described in oUr prior United 
States Patents1,713,487 and?1902,680 this de? 
fect becomes moreaggravated,asthe higherthe 
diference in periphery speed between the rols, 
thegreaterisfound tobethetendencytowards 
theaforesaidseparation,andashigh perpheral 
diferentialis important iQ obtaining SUperfine 
grindingandfnish whichisessentia for high 
classpaints,enamels,cellulose products,inks, 
etC,the Separation often beCOmesa SerioUS faC? torandextremeydificulttocontrol,sometimes 
makingitnecessarytopassthe materialthrough 
the mill manytiaesat diferent Settings of the 
rolls before the separation can be suficiently 
preventedtogivethefinishedproductits desired 
QualitieS? 
The presentinvention,whichisapplicableto 

milsWithany number ofrollsandalsoto mills 
Of the Singleroller and breaSt bartype,broadly Consistsinsocontractingthefeedingthroatto 
thegrindinghip and/orrefiningslot of the mill 
thata mixing OragitatingaCtion,e.g,a,Search 
ingreturn fow of materialfedtotheniporslot 
bytherollerin exceSsof the quantity Whichthe 
roller and member co-operating therewith to 
form the grinding nip Can passinagiven time 
is produced Whichkeepsthe Colour and medium 
thorOUghly mixedandSetSupathroatfeed pres 
SUre SUCh that the C08rser Colourispassedgrad? 
ualythroughwith thefinercolourandreduced, 
InthisWayafineCohsistent productisrealizcd 

which is Consistent both as regards weight and 
Colourthroughoutitsbulkorseparatelycoliected 
gUantities,and Olythe dirt,dross,skins,etc., arerejectedowingtotheirsize,andvaryingspe 
cifcgravity? · 

The ordinary rolerand breast mill hasits 
hopper b8Sefeed throat,f8ce either vertical or 
SubStantiallyS00rinclinedatan obtuseangleto 
therclersothat little orno mixingoragitating 
aCtiOn OrSearchingretUrn fow of exCess material 
is·produced andthethroatfeed pressureis So 
relievedasto beinsufücient to passthecoarser 
Coour whichgradualyfals backandis depos 
ited on the roland breast,Causing a partial 
Choke WhiChredUCesoUtpUt and promotes the 
undesirableseparation ofcolourandmedum 
In order thatthe inyention may bethe more 

readily UnderSt00d,referenCeismadeto theac 
Companying drawings Which illustrate examples 
of mils made aCCOrdingt0theinVention, 
In the draWingS:? 
Fig,1 isaside elevation, 
Fig,2a plan, 
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2 
Fig?3a,Section thrOUghthe line A?B of Fig? 

2,and 
Fig.4anendView of a hopper foratworoler 

mil? 
Fig?5 is a Sectional elevation of a roll and 

breast bar mil,and 
Fig,6a,plan ofarolland breast bar mill. 
In,the example of two roller millShown by 

?gs.1?4,in whichthereisa conSiderable difer? 
ence in peripheral Speed betweenthe two rollerS 
?,?2,adownWardyslanting plate 103is pro 
Videdin the hopper base 104S0asto allow the 
hopper contentsto draintowardsthe feedthroat 
?$,and formed or proVided On this plate 103 
isadownwardy or backwardly projecting p0r? 
tion 1?8 Whichextendsint0COntaCt With the SlOW 
running roll #$# and is So dispoSed aSto form 
8,Contracted V throat betWeen the faSt run? 
ning rol 02 and such downwardy prOjecting 
portion ?6,thenarrowend of the throat being 
towardsthegrindingnipand/orrefiningSlot 1üT. 
Suchthroat SurfaceisthuSOVerhungandleanS 

over ortowards the fast running roll 402 and 
the resuitant action is that the material is 
thrown or carried forward to the nip or Slot 
?? bythe fast runningrol1102Whichistrying 
to force more material between the rols 10f, 
?2,than they Can poSSibly paSS?The paint Or 
other material is therefore forced UpwardS 
against the throat surface f06 bythe Oncoming 
fow of paint beingfed to the nip or Slot 107 by 
the fast running rol 102,so that there is a 
mixing or agitating action Or SearChing return 
fow of exceSS material haVing the mixing and 
pressureefect hereinabove mentioned, 
The hopper base maybeaframeCaStingpref? 

erably of bronze,but it can be made of any 
suitable metal or alloy,The sides 108 of the 
frame project downwardsandareshapedt0form 
the hopper cheeks which are fitted to the Con 
tour of therolsand form the Seals attheendS 
of the rols,and at the roll ContaCtS? 

If desired plates 1?9 shaped to the Contour 
of the rols may be provided to form auxiliary 
adjustable outer Sealing plates which may be 
slottedso that they can belet down orrefitted 
as deSired, 
The portions 110 of the cheeks forming the 

seal on the fast running rol are preferably 
50° splayedinwardsontherolltoprevent theforma 

tion of radialgroOVeson the fast runningroll? 
Referringto Figs.5and6it Will beSeen that 

thehopper basefeed throat ofarollerand breast 
milis overhUng at 20 S0 as to lean OVer or 
:towardsthe rol f21,beinginclined at an acute 
angle to the horizontal,Such 8Cute angle being 
the angle nearer to the roll 121?The breast 
bar is designated by the referencenumeral 122. 
The hopper base may be cast in one piece aS 

described and Shown fitted int03,Steel hOpper, 
or the cheeks may be Cast Separately and the 
baseframed up with Suitable end plateS,SCrewed 
or riveted,or the hopper baSe Can be Cast in 
tegral with the hopper in any Suitable metal or 
?aloy,and if neceSSary independent bronze or 
othermetalor alloy Sealing plates f23attached 
to the hopper baSeand fitted t0the Contour of 
therolsto form Seals? - * 
?tisto be Understood that the term grinding 

·nip in the claims includes refining Slot? 
We Claim:? 
1?A roller mill,COmprising in COmbination, 

fastandslow runningrols,afeed hopper over? 
1yingsaidroll pair,Said hopper haVinga bottom 
plate or foor withadischarge openingoverlying 

2,135,174 
the fast rol a throat forming plate extending 
from the edge of Said Opening neareSt the Slow 
rolto the Surface of the sloW rolladjaCent the 
bight of Said rols,and forming a,COntinuOUS 
tapered throat between thefastrunningrolland 
Said plate,the narrow end of the throat being 
tCWards the grinding nip? 
2.A roller mill,comprising in combination, 

faSt andslow rUnning rolls,a,feed hopper OVer? 
lying Said roll pair,and havingitssides Shaped 
to form endseals forthe rols,Said hopper haV 
ing a bottom plate or floor with a discharge 
Opening Overyingthefast rol,8,thr08t forming 
plate extendingfrom the edge of Said opening 
neareSt the SloW roll to the SUrface of the SloW 
roladjacent the bight of Saidrols,and forming 
8 COntint10Us tapered throat betWeen the fast 
running roll and Said plate,the narrow end 
Of the throat being tOWards the grinding nip, 
3.A mil for refining paint or Similar mate 

rials containing fine particles of colouring ma 
terialin 8 VisCous liquid medium comprising in 
combination,a rotatable rol,a normaly sta 
tionary grinding bar disp0Sed edgeWise to Said 
rolto form afine,narrow grindingnip,aguide 
for Said bar,Said bar being slidable along Said 
gUide toWards and aWay from Said roll,8 hop 
per overlying the Vertical Center of the roll 
adapted tO receiVe the material to be refined 
and t0 alowsuch materialto befed by its own 
Weight on t0the periphery of the Said rol,a 
Shallow tapered feed throat Which converges 
towards Said nip andterminatesatthe nip with 
an approximately radial Surface,Said feed 
throat beingsituatedin the lower part of Said 
hopperimmediatelyinadvance of the grinding 
nip and extending Substantialy unobstructedy 
OVer the grinding length of the roll,Said feed 
throat Comprisingaroof portionin spaced over 
lying relation With a,Considerable part of the 
periphery of Said rol,Said roof portion being 
Of COnSiderably greater length in the direction 
0f flowthan the Width of the nip-forming SUr 
face of the bar and being inclined Upwardly 
and b8ckWardly with respect t0 Said SUrface S0 
asto lean Over toWards the Center line of the 
feed throat t0 form in Conjunction With the 
periphery of the roll 8,tapering throat 1arger 
at its entrance end than at the nip end,Said 
throat beingShaped and proportioned to permit 
inflow and outflow of materialin the tapering 
throat in advance of the nip under the pro 
pelingaction of the roll, 
4?A mill for refining paint Or Similar mate 

rials COntaining particles of colouring matter 
already brought t0 a,fine State of diVision and 
incorporatedin a,VisCOus medium,Comprisingin 
combination,3,rotatable roll,a,member co 
Operating therewith to form a fine,narrow 
grinding nip,a,hopper OVerlying the approxi 
mate vertical center of the rolladapted to re 
Ceive the material to be refined and allow Such 
materialto be fed by its own Weight On to the 
?eriphery ofthesaidroll,afeedthroatin open 
COmmUnication with the hopper Which ConVerges 
toWards Said nip,Said feedthroat being defined 
byaroof portion extendingthe efectivewidth 
Of the rolland formed Separately from Said Co 
operating member and partS movable thereWith 
by a diVerging roll?0Verying loWer Wall of Said 
hopper,and a foor portion formed by the pe 
ripheralsurface of Saidroll,and thenarrowend 
portion of Saidtaperingthroat being closed ex? 
cept for the nip by a,transverse Wal disposed 
atasubstantialanglerelatiVeto the Center line 
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2,135,174 
of the throat,said roof portion being spaced 
from and OVeryinga Considerable part of the 
?eriphery of Said roll SO that the Width of the 
throat in the direction of flow is produced at 
least mainly irreSpective of Said front Wall by 
Said roll-Overlying Wal of the hopper and Said 
roll,the Said end Wall of the throat and Said 
P00f8nd foor portions beinglocatedin advance 
ofthenipandproportionedto defectexcess ma 
terialcarried towardsthenip by theroltofow 
generaly Up OVer the tranSVerSe Waland along 
the roof portion and back toWards the hopper 
and permit the materialin front of the nip to 
bekeptina ContinualState of turbulence Whilst 
the millis WOrking? 
5?A mill for refining paint Orsimilar mate? 

rials comprising in combination,a,rotatableroll, 
a,normally Stationary grinding bar dispoSed 
edgewisetoSaidroltoformafne,narrowgrind 
ing nip,a,guide for Said bar,Said bar being 
Slidable alongSaidguidetOWards andaWayfrom 
Said roll,a hopper OVeriying the Vertical Center 
line of the rolladapted to receiVe the material 
to berefnedandto alowsuch materia1to be 
fed by its own Weight on to the periphery of 
thesaidrol,afeedthroat in Open CommUnica 
tion with the hopper which convergestowards 
Said nip,Said feed throat being defined by a 
r00f portion formed Separately from Saidgrind? 
ing bar and the parts mOVable thereWith by a 
diVergingrol-Overlyinglower Wal Of Said hop 
per and a foor portionformed bythe Surface 
of Said roll,the narrow leading portion of Said 
throat being closed except for the nip by an 
approximately radalendwalformed by said 
bar,meansattheSideends0fthe rolfor closing 
the ends of the Said ConVerging throat,Saidroof 
portion of the throat being spaced from and 
overlying a,COnSiderable part of the periphery 
Of Said roll and being of Considerablygreater 
width inthe direction of fow of material than 
the nip-forming Surface of Said bar and being 
inclined backwardly and Upwardly withrespect 
to Said SurfaCe,the Said width of the throat 

3 
from front torear being produced by Said ro0f 
portionandSaidroll,Saidend Wal Of the throat 
and Said roof and foor portionS being prOpor? 
tioned and arranged t0.defiect exCeSS material 
carriedinto the throat and towards the nip by 
the roll back towards the hopper and permit 
the materialin front of the nip t0 be kept in 
8 continualstate of turbulencewhilst the millis 
Working? - · 

6.A mil forrefning paint or similar mate 
rials comprisingin Combination,arOtatablerol, 
a second rotatable roll co?operating therewith 
toforma fine,narrowgrindingnipanda hop 
Ber oyerlyingthevertical center line of thesaid 
first roladapted to receive the material t0 be 
refnedandalowsuchmaterialtobefed byits own weight on to the periphery of the Said firSt 
rol,a,feed thr0atin Open C0mmUnication With 
the hopper which Converges towards Said nip, 
Saidfeedthroat being defined by a roof portion 
Spaced from the Said first rolland formed Sep 
arateyfrom thesaid rols bya diverging1ower 
Wal of Said hopper and a fl00r p0rtion formed 
by the SUrface of Said first roll and a narroW 
end portionformed bythe surface of Said sec 
Ond roll,said roof and end portions forming 
together a,bent path for the flow of material, 
meansat the ends of the rols for closingthe 
ends of the thrOat,Said Spaced rOOf,portion 
overlyinga considerable part of the periphery 
of saidfirstrol1sothat the width of the throat 
from beginningto endis produced by Said roof 
portionandSaidfirstrol,andthe Saidend Wall 
of thetapering throat formed by Said Second 
rol being of Suficient radialdepth to enableeX? 
ceSS material Carried int0 the taperingthr08t 
towards the nip bythe roll to flow Upwardly 
over the end Wall and alongthe throat adja 
cent theroof and towards the hopper and per 
mitthe materialinfront of the nip to be kept 
ina continualstate ofturbulencewhilst the mill 
isworking, - 

HENRY EDWARD CO?, 
J,R,TORRANCE? 
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