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To all whom it may concerii:

riods of the progressive grinding. I will now

Be it known that I, JoOSEPH SCHWEITZER, f proceed to describe by ald of the accompany-

engineer, 1 Rue Méhul, Paris, in the Republic
of France, have invented an Improvement in
Grooving Grinding-Disks, (for which I have
obtained patents in Austria August 10, 1399,
No.45 /2,842,September 6,1895,No.45 3,136,
and June 30, 1897, No. 44 /2,846; 1n Krance
March 25, 1896, No. 255,069; in Belgium July
7,1897, No. 129,289; in Hungary June 5, 1394,
No. 550, November 4, 1835, No. 4,243, and
November 8, 1895, No. 4,320; in Germany

January 3, 1896; in Spain April 21, 1896, No..

1,853; in England January 12, 1895, No. 739;
in Hong-Kong May 22, 1896, and January 12,
1895, entitled ‘‘Improvements in or connect-
ed with flour-mills;” in India August 5, 1896,
No. 13; in Turkey October 19, 1395, No. 470;
in Switzerland December 4, 1895, No. 11,6303
in Ttaly March 31, 1896, No. 40,340, and June
30, 1897, No. LXXXVII, 246; in Finland May
22,1896, No. 632, and in Luxemburg October

28, 1897, No. 2,996,) of which the following 1s |

a, specification.

The invention which forms the object of
the present application for Letters Patent re-
lates to grinding-mills of that kind In which

orooved disksare employed to effectthe grind-

ing.

It consists in an improved arrangement of
the grooves by means of which all the advan-
tages of the system of grinding known as *‘ pro-
oressive” are attained by a single passage of
the grain between the grinding-disks. The
progressive grinding of grain has been hith-
ertoeffected by itssuccessive passage between
a series of millstones or disks or rollers pro-
vided with groovessuccessively finer, the first
stones having the object of cracking or break-
ing the grain and the followingstones serving
to reduce the grist to finer and finer flour. 1
have attained the same result and reducedto
the minimum the working disks by the use of
an improved system of grooves formed of
agroups and channels associated and cut with
the greatest precision, so that their size and
their respective depth shalldecrease continu-
ously from the interior to the periphery, each
reduction of the length and of the number of

ing drawings the exact arrangement of these
agrooves, as well as the means which I make
use of for producing them with precision on
the stones or disks employed, and I shall de-
fine thenature of the surface which the grind-
ing-disk then presents, which will make
clearly comprehensible the special method of
action of the said grooves upon the grain.

Figure 1 is a plan view of a portion of a
grooved disk. Fig. 21is a section of this disk
on the line Z Z of a groove. Fig. 3 1s a sec-
tion on the line X Y. Fig. 4 18 a section on
the line X'Y'. Fig. 5is asection on the line
X" Y"., Fig. 6 isa plan view showing the
method of action of the grooves upon the
orain.

As shown in Fig. 1 my improved grooves

are formed of successive groups ot combined
ogrooves cut obliquely in the milling-disk A
and in such a manner that the said grooves
will be tangential to the same circle C the
center whereof corresponds to the eenter of
the disk. Xach group is composed of a prin-
cipal groove r* of sufficient size and depth
close to the interior edge 72 n of the disk to

permit the easy entrance of the grain and

which is subdivided into two or more shal-
lower grooves r' ', which in their turn are
divided into still shallower grooves r 7, ar-
riving at the exterior edge m m of the disk,
and which are sufficiently near together to
produce fine flour. These grooves are of tri-
angular section and possess one face approxi-
mately vertical, while the other inclines at a
considerable angle. The said grooves are all
tangential to the same internal circle. (See
Fig. 1.) All the grooves 7* are at the same
angle with regard to the plane of the disk,
and all the grooves ' form the same angle
therewith, which angle is smaller than that
formed by the grooves r°. Iinally the grooves
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o form a still smaller angle with respect to

the said plane.

It may be seen from I'igs. 2, 3, 4, and o that
the depth of these grooves increases progress-
ively from the exterior edge m of this crown
to the interior edge n. It will be understood
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5o the grooves corresponding to one of the pe- | that under these conditions the operation of 1co0




|2

5

I10

the grooves r 7' r* will correspond to the suc-
cessive operations in the progressive grind-
ing, because the large and deep grooves r?
canse the removal of the bran and the crack-
ing of the grain. Thelittle grooves ' 7' cause
the formation of the grist or semolina, and
the fine grooves » » produce the fine flour.
In order to form these grooves, I proceed
in the following manner: The disk which it
18 desired to groove is mounted upon a hori-

~zontal table revolving upon a vertical axle
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which coincides with the center of the disk
and of the circle C, to which the grooves are
to be tangential, and use is made of a tool
which moves in a straight line, forming with
the horizontal plane an angle corresponding
to the increase of depth which the grooves
are to present from the exterior rim of the
disk to its interior rim. After each stroke
the table bearing the disk is caused to re-
volve to an angle corresponding to the inter-
val which separates two successive grooves.

ThusIcommence by cutting the finest grooves.
7. Then I givethe tool a greater inclination,

80 as to cut the intermediate grooves ', and
finally the tool-holder is further 1inclined to
cub the grooves .. In order to facilitate this

operation, it is advisable to give to the up-
per face of the ring a slightly-conical form.

During the milling the lower disk is caused
to turn in the direction indicated in Figs. 3,
4, and 5—that is to say, in such a manner

- that it is the inclined faces of the grooves
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and not the crests of these samegrooves which
approach the one tothe other. It resultsfrom
this that the grain is squeezed and rubbed
between two series of surfaces which are not
superposable, the dimensions and the respec-
tive distances of which diminish gradually,
as shown in Kigs. 3, 4, and 5. Further, the
Inclination of the groove issuch that the grain
will be equally clipped, as shown in Fig. 6.
This action has at the same time the effect of
propelling the grain rapidly outward by slid-
ing along a groove. These special character-
1stics of my improved grooved milling-disks

offeran importantadvantage in thatthe grain |

18 submitted to the action of the surfaces
aforesaid and is rubbed and broken up by
their contact under conditions different from
those of ordinary millstones, in which the re-
volving stone finely dressed acts mostly like

a file upon the grains held by the grooves of |

the fixed stone.

My disks effect the complete decortication

of all kinds of grains, as has been proved by
experiment, this effect being due to the com-
bined motion of rotation of the disk and of

the revolving motion which the said grains |
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take between disks not Very close together in 6¢

this way. | |

It will be seen that in my system all the
operations of progressive grinding are real-
1zed in a single passage of the grain between
two milling - disks, the working surfaces of
which are reduced to the minimum, and that
friction and heating will be reduced to a mini-
mum and considerably-increased yield and
great economy of labor will be obtained.

What I claim is— |

1. A grinding disk or ring having succes-
sive groups of combined grooves cut therein

‘all decreasing in size and depth from the in-

ner edge of the ring toward the periphery and
all tangential to the same interior circle the
center whereof coincides with that of the ring,
the principal groove extending the entire

width of the ring and being sufficiently wide

and deep near the inner edge thereof to re-

celve, cut and crack the grain, and being di-

vided into secondary grooves extending from
the periphery about half the width of the
ring, said principal grooves being divided
into still shorter grooves extending only a
short distance from the periphery, said sec-

ondary grooves forming the grist and the last-

mentioned grooves forming the fine flour.

2. A grinding apparatus provided with
identically -dressed grinding disks or rings
constructed to revolve so that the inclined
faces of the grooves approach each other and
the diagonal grooves of each disk cross each
other, whereby the grain is sheared or elipped
and propelled along the grooves toward the
periphery of the disks decreasing the time
the grain is acted upon and lessening the
heating thereof, all of said grooves being tan-
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gential to the same interior circle the center

whereof coincides with that of the disks and
all being of the same form and decreasing in
size and depth toward the periphery of the
disk, the principal groove extending the en-
tire width of the disk being sufficiently wide

‘and deep near the inner edge thereof to re-

celve cut and crack the grain, and being di-
vided into secondary grooves of less length,
sald principal grooves being divided into still
shorter grooves extending only a short dis-
tance from the periphery, the secondary
grooves forming the grist and the last-men-
tioned grooves forming the fine flour.

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
| | JOSEPH SCHWEITZER.
Witnesses:
L.oU1s TALLFER,
JACQUES CONDOMY.
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