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10 Mion in0/60naen; 
8eit known that I, JAMEs HERoE, a 

Citizen of the United States, residing at Alameda Tand 
State of California, have invented new and lseful Improvements in Girinding-Machines, 
of which the folowing is a specification. 
In grindinggrain, spices, chemicals,paint, 

Irock and other substances on Irolls, the usual 
Imode employed is what is known as the 
“gradual Ireduction process” in which the 
grinding is Iperformed by a successive num 

with a 
C0arSely Corrugatedl pair of Irolls for the 
first operation, as in fiour milling, folowed 
by a mumber of pairs of Irolls with corruga 
tions of gradually increased fineness, for 
eagh Successive stage; and for very finely 
Ireduced Imaterial, stich as fiour,these several 
Ireductions on Corrugated Irols are folowed 
by a Inumber of Ireductions on successive 
pairs of smooth Irols. 
In the gradual Ireduction process, as prac 

tised in four-mils, the number of pais of Irolls employed varies from four pairs (two 
pairs corrugated and two Iairs smooth), in 
the so-called Short system, to tWelve Ipairs 
of Irolls (one-half Corrugated and one-half 
Smooth) in the so-called long system. 
The object of my invention is to eliminate 

the Inumber of separategrinding machines to 
a.minimum, while retaining the Iprinciple 
of gradual reduction, by performing a Inum 
ber of said Ireductions on one Imachine. 
The principle embodied in my invention 

is a combination of furtow grinding, one 
being the runner and the other the station 

. ary or bedstione, and the grinding by Irolls 
() 
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either Corrugated or Smooth. - 
, In this invention the Imachine Comprises 
a metallic Iroll, the surface of Which con 
sists of alternate grinding faces and fur 
Irows, both Irunning helically With Irespect 
to the axis of said Irol. Ilhe Iroll for pre 
liminary grinding hasits grinding faces, as 
wel asits furrows, corrugated, said Corru 
gations running helicaly and parallel with 
Said urrows and ginding faces; for ine 
grinding both the furows and grinding 
faces Iremain smooth. Ilhe corrugations are 
preferably in the form of serrations and the 
furrows are Imade arcuate, so that the Iroll 
Imay be reversed end for end to change the 
direction of the teeth, whereby sharpor dul 
grinding maybe Carried on. 
In comjunction with the Irol thereis a me 

specification of Ietters Patent, IPatented Oct. 5, 1920. 
Application fled January 25, 1917. Serial No. 144,354. 

talig Coneave_section adjacent to one side 
0f the Irol. This contains on its concave 
side a number of separate grinding bars, 
gch having two adjoining grinding faces. 
|he ginding faces are soarrangedion the 
bas tat only one is in grinding relation 
With the periphery of said roll; the other 
ace being so spaced as to act as a furrow. 

Ilhe bar is Ireversible so that the face form 
ing the furrow becomes the grinding face 
and yice Versa.. The uppermost of these 
grinding blocks is corrugated coarsely, the 
next lower one somewha finer, and so on 
ClownWard, for preliminary grinding; while 
grfine grinding both faceseguain smooth. 
The bars are disposed paralel to the axis 
of the Iroll and Can beadjusted separately 
toWard and from the roll, and suitable 
meams are prowided for adjusting the?po 
Sition of the Condavesection as a whole. "Ilhe 
Corrugations on both faces of each bar are 
in the form of serrations inclimed in the 
same Cirection, and, therefore, when thebar 
is reversed the grinding edges of the teeth 
are Changed from dull to sharp of vice versa. 

C)ine form which my invention mayassume 
is exemplified in the following description 
and illustrated in the accompanying draw 
ings, in which 

IRigure 1 shows a vertical, central, sec 
tionl view of a device embodying my in 
VentiOI1. - 

Hig. 2shows a sectional view, taken on the 
line 2-2 of IFig. 1. 

Hig. 3 shows a detail, sectional view of 
the grinditgroll and gotiperating bars. 

Hig. 4 shows an enlarged sectional view 
of the grinding roll and coperatingbars. 

Referring in detail to the form of my in 
Vention illustrated herewith, a Imain frame 
10 is shown which includes a hopper 11, a 
feed roler 12, at the bdittom of the hopper, 
and a grinding Iroll 13, the latter journaled 
below the feed Iroller withim the frame. "Ithe 
grinding roll has helical grinding faces 14 
on its periphery with intermediate arculate 
furrows 15 Aconcave holder 16 is carried 
adjacent to the grinding Iroll, being Imalovably 
Supported on lugs 16 fixed to the ends of 
the frame 2. IEccentric pintles 17 formed 
on the ends of a 

17" on the holder. Ilhe shafts are supported 
in eyes 19, formed on the ends of bolts 20, 
extending through side bars 21 of the frame 
and pressed toward the grinding rol by 
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pair of horizontally eX- · 
tending shafts 18 are journaled in bearings 
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Ineans of springs 22, sothat a yielding move 
Iment toWard and from the Iroll is allowed the 
Shafts and conicave holder. 
Upon the intermediate portion of the 

shats is fixed a plate 23 wih slots 2, mear each end, Imade Conrentric with the adjacent 
shaft, 18 and forming a quadrant. Also 
UPon each Shaft, adjacent to the plate 23, is 
a lever 25 forturning the shaft and having 
a thumb-screw 26 eXtending through thead 
jacent slot 24 for fixing the position of the 
lever. Ilhus by turning the levers the shafts 
are Irotated in their bearings 19 to Irock the 
cgingave holder by Ineans of the eccentric 
pintle 17, whereby to move said holder to 
Ward and from the Irol. 

Carried in longitudinaly extending sock 
ets 27, one above the other, on the conicave 
holder is a series of grinding bars 28, each 
With double concave grinding faces 29 pro 
vided With serrationsor corrugations. The 
transwerse axis of each of the sockets 27 is 
Imot Iradial with respect to the roll 13, the 
arrangement beingsuch that when the bar 28 
is in place the lower grinding face thereof 
Coincides With an arc struck from the center 
of the Iroll, while the center, of which the 
Upper grinding face forms an turc, falls 
above the axis of the Iroll 13. Thus only ole 
grinding face of each of the barsis in active 
grinding relation with theroll; theother be 
ing spaced Some distance therefrom und 
forming a furroW. This is best shown in 
Fig. 3. - - 

Ilhe bars are held in place by stud-bolts 
30, Screw-threaded into the bar and extend 
ing through an adjustable sleeve 31 carried 
by the holder, whereby the bars may be 
Imoved separately in and out within their 
Sockets. Ilhe bars are reversible endwise to 
dispose the faces folmerly out of active Ire 
lation With the grinding faces of the Iroll 
into Coliperative reltutionwith stid roll andl 
the faces formerly in active grinding rela 
tion with the Irollinto inactive reltution. 

Ilhe Serrations or teeth on the grinding 
bals, preferably, are extendled parallel with 
the longitildinal axis of the bar and ill are 
inclined in the Same direction on both faces 
of each bar. Thus when the reversal of the 
bar occurs a change from dull to sharp 
grinding takes place or wice versa. In the 
Ilsut; operation of the machine the teeth on 
the upper bal are made coarse, while the 
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teeth on the lower ones are Imadle gra(lually 
finer. Hovever for some classes ofgrin(ing, 
as 1)etus, tle upper l)air is set farther from 
the Iroll thitun the lover ones. - 
The grin(ling roll is so mounted as to be 

reverse(l en(l for en(l, Whereby to Change the 
(lirection of the serrutions or teeth. When 
positione(l tus sh0wn in Pig. 1, the sharp 
edges of the teeth vill do the grindling, While 
ifireverse(l end for end the dul surfaces of 
the teeth will serve to do the grinding. Ilhe 
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fact that the furrows 15 of the roll are made 
arculate allows the Iroll to be Ireversed in this 
Imanner without interfering With the funC 
tion of the furrows. The Ireversibility of the 
roll and bars permits a widle variety of 
grinding actions to take Dlace in a Single 
machine as the teeth can be made to grind 

70 

sharp to sharp, sharip to dull, or dull to dull, 
The helical arrangement of the grinding 

faces and furrows on the Irow afords a 
Smooth grinding action, inasmulch as thereis 
continuous co6peration with the grinding 
faces of the bars. The arrangement of the 
active grinding faces on the bars on an ard 
struck from the center of the Iroll prowides 
un increased grinding stlface, and the 
double comicave or arcutite faceson these bars 
struck froll (liferent Centels permit the lip 
per faces of the litils to l)e spaced Some dis 
tance from the Iroll, vilherely to Drowide a 
furrow vilhiclin allovs C00ling of the ground 
Imaterial. Ilhe lieliCul fultrovs on the IroW 
have a difetent function from that of the 
furrows in ordinaly stone grinding in that 
they serve to diruv the material past the 
grinding burs, without which the grain 
vold not pass lbetween the grinding faces. 
The revelsibility of the lbars distributes the 
vetur upon the grinding faces in addition to 
Dermitting a change in the_character of 
grind from sharp to dull. IExtra bars of 
vilrying Clegrees of fineness from coarse t0 
smooth maybe carried on hand and readil 
substituted for diferent conditions of grind 
ing Inte opposite end wals gf disig 10 
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areprovided sight openings 10" in line with 
the active faces of the grinding bars 28 for 
inspection of Said grinding faces and also 
to facilitate adjustiment or setting of the 
bars. Normally, these sight openings are 
closed by screw plugs 10". 

Other, though mot essential, Iparts of the 
mechanism include an adjustable feed gate 
32 for the hopper coöperating with the feed 
roller 12 and an adjustable lbrish 33 c06pel 
ating with the grinding Iroll to remove Clust 
and grit therefrom andl scour the grinding 
surface. Any suitable operating mechunisml 
Imay be used for the grindling Iroll and feed 
roller,the one here shown Comprising a CiriWe 
shaft 34 with a gear connection 35 to the 
feed Iroller and a belt and pulley Connection 
36 to the grinding rol. 
Various changes in the construction and 

arrangement of the several parts herein 
showmand dlescribed may be employed With 
out Cleparting from the spirit ()f my inven 
tion as disclosed in the auppen(led clains. 

IHaving thus described my invention, What 
I claimand desire to seture by ILetters 
IPatent is- - 

1. A gradual Ireduction grinding Imachine 
comprising a single roll With altelmate 
grin(ling faces; said faces l)eing further 
arranged so that the upper edges ofer.ch bar 
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wilbe spaced to form downwardly extend 
in lets between the periphery_of the 
? ? the bar and intermediate furrows 
rumming helically, and a series of separate 
grindingbars arranged ationeside of the Iroll 
in a mormal fixed Irelation to each other and 
one above the other, each bar having a 
grinding face to coperate with the Irol, the 
faces on said bars being corrugated or 
roughened and the texture of the faces be 
ing ofgradually increased fineness fron top 
to bottom, said faces being further ar 
ranged so that their upper edges Will be 
spaced from the roll to form downwardly 
extending gullets between the periphery of 
the Iroll and the bars, 

2. A gradual reduction grinding Imachine 
comprising a single Iroll with alternate 
grinding faces and intermediate furrows 
running helically, and a series of separate 
grinding bars arranged at one side of the 
roll in a mormal fixed Irelation to each other 
and one above the other, each bar having a 
grinding face to codiperate with the Iroll, the 
distance between the bars and Irol being 
gradually lessened fron top to bottion and 
the grinding faces of each bar separately 
positioned so that the distances from the 
Gircumference of the roll will be.gradu 
ally decreased from top to bottom. 

3. In a gradual reduction grinding Ima 
chine, the combination of a grinding Iroll 
with alternate grinding faces and inter 
mediate furrows running helically and over 
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the entire length of which grain is fed, the 
grinding faces being Corrugated longittldi-. 
Imally, and a series of separate grinding bars 
Irelatively fixed in relation to each other to 
coöperate with Said Iroll, the corrugations 
on said Iroll being in the form of Serrations 
and the furrows Imade arcuate So that the 
roll Imay be reversed end for end to change 
the cutting edge of the serrations from 
sharp to dull or vice versa, said furrows 
forming pockets to draw the Imaterial past 
the grinding bars. 
4. In a gradual Ireduction grinding Ima 

chine, the combination of a grinding Iroll 
and a series of grinding bars to C06perate 
therevith, said bars being parallel with the 
Iroll and arranged one above the other, and 
each formed with two longitudinally ex 
tending and transversely comicaved surfaces, 
one of which coacts With the roll to form a 
grinding surface and the other being spaced 
therefrom and forming a gullet, the bal be 
ing Ireversible endwise so that the face pre 
wiously acting as the gullet becomes a grind 
ing surface and Vice Versa. 
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5. In a gradual Ireduction grinding ma 
chine, the combination of a grinding Iroll 
and a series of grinding bars to coöperate 
therewith, said bars being parallel with the 
1roll and arranged one above the other, and 
euclh formed with two longitudinally ex 

3 

tending and transversely Concaved surfaces, 
one of which coacts with the Iroll to form a 
grinding surface and the other being spaced 
therefrom and forming a gullet, the barbe 
ing Ireversible endwise so that the surface 
previously acting as the gullet becomes tl 
grinding surface and vice versa, and serra 
tions on said surfaces al directed the Same 

· way so that the Ireversal of the bar changes 
the cutting edge of the serrations from dull 
to sharpand vice versa. - 

6. The combination in a grinding ma 
chine, of a grinding Iroll with alternate 
grinding faces and intermediate furrows 
running helically, a Concaved Section ad 
jacent to the Iroll, and a series of grinding 
bars adjustably secured to said section and 
superimposed one above the other, said bars 
being formed with a pair of relatively ec 
centric conicaved abrading surfaces, one of 
which is adapted to coincide With the Cir 
cumference of the Irol. 

7. In a mill, a grinding Iroller, a holder 
for supporting an arculate grinding face op 
posite the periphery of the Iroller, meams for 
adjusting the ipper part of the holder to 
ward and from the Iroller, and other meams 
operable independently of the first means 
for adjusting the lower part of the holder 
toward and from the Iroller, each of Said 
Imeans including a Cam shaft arranged to 
Imove the holder, meams for holding the Cam 
shaft at set adjustments, and meams yield 
ably holding the shaft and holder against 
Imovement away from the Iroller. 

8. In a gradual reduction grinding mill, 
a grinding Iroll haying alternate faces and 
intermediate furrows helically arranged, a 
conicave section adjacent to the Irol, a series 
of grinding bars Carried thereby, one above 
the other, and cotiperatingwith the Iroll, and 
a plurality of means for adjusting said sec 
tion toward and from the Iroll and in a de 
sired Irelation to the circumference of the 
roll, said furrows forming pockets to draw 
the Imaterial past the grinding bars. 

9. In a gradual reduction grinding mill, 
a roller having grinding faces extending 
longittldinally thereof and arranged heli 
(ally, arculate furrows between said faces, 
means for deliveringgrain to the Iroller and 
simultaneously distributing it throughout 
the length thereof, straight grinding bars 
positioned adjacent to the Circumference of 
said Iroller in a mormal fixed relation to 
etch other and between which the grain 
passes, the upper face of said bars being 
formed to provide gullets whereby the grain 
Will be alternately transferred from one 
grinding face of the Iroller to a grinding 
face of one of the bars and alternately 
thrown and fed from the furrows of said 
Iroller and bars. - 

10. A grinding bar for reduction mils 
having a pair of Irelatively eccentric con 
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caved grinding faces whereby when the bar 
is set With the lower edge of its lower face 
coincident with the circumference of a 
grinding Iroller the upper face Will form a 
V-shaped furrow groove leading thereto. 

11. In a, gradual Ireduction grinding Imill, 
an abrading ginding Iroller and a series of 
grinding bars disposed Iparallel to each 
other and arranged With their grinding 
faces concentric with the Iroler, said bars 
having surfaces extending upWardly and 
outWardly from the grinding Iroll extending 
throughout their lengths and as a contimu 
ation of Said grinding faces whereby down 
Wardly tapering gullets are formed between 
the upperportions of the bars and the pe 
Iriphery of the Iroller. - 

12. Ima grinding mill, a series of grind 
ing bars, a frame, a Conicaved Section, means 
forsepturately mounting said bars upon said 
Section, Imeans for individually adjusting 
the bars in Irelation to the section and to 
each other, means for adjusting the con 
caved section.with its bars in relation to the 

1,355,093 

circumference of a grinding Iroll and means 
Whereby said comicaved section Imaybe yield 
ingly suppotted in its adjusted Iposition. 

13. In a gradual reduction grinding mill, 
a roller having grinding faces extending 
the length of its outer periphery, arculate 
furrows formed between said faces, and 
fixed grinding bars disposed along the side 
of Said Ioller and superimposed in Irelation 
to each other, each of said bars having a 
grinding face and a double arculate face eX 
tending upwardly and outwardity from the 
Iroller and defining a furrow above the 
grinding face, Said bars So disposed as to 
present alternate furrows and grinding 
faces to the periphery of the Iroller. 
In testimony whereof I have hereunto set 

Imy hand in the presence of two subscribing 
Witnesses. 

JAMIES IHIEIRCHIE. 
Witnesses: 

JoHN H. HERRING, 
W. W. IHEAIDr. 
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