A, M. DELLINGER.
GRINDING AND CRUSHING MILL.
APPLICUATION FILED JUNES, 1911,

1,074,844. Patented Oct. 7, 1913,

2 SHEETS—SHEET 1.

7Yg.1

iy
L— =—= —~—¢g
Z / /0 /5 L&Y% /'”"/,”31\4(\’"\'\<I(<7(\'\\\\ [ \/0/9 20
29
Vel
38 5 |
7702,
0%z Z
\«- 9 £6
3,9\ §—“ = AN I
Z/ W 90[ o T s TR e T o __,/0/-5
— 72 N' N W/§ _/6
. AN /8 [z N‘—J Lt e = e N T\J/g =70
Y * N a
% 25 INNANN\NN & =2
54 "',o !70 5 /x I
Z B 5 7“5
2’72 Z &

WITNESSES / ~ INVENTOR

[{W M



A. M. DELLINGER.
GRINDING AND CRUSHING MILL.
APPLIOATION FILED JUNESB, 1911,

1,074,844. Patented Oct. 7, 1913.

2 SHEETS—SHEET 2.

7795

WITNESSES : INVENTOR

Gl Hoing N

< . .
°



10

15

20

25

30

35

40

45

50

TNITED STATES PATENT OFFICE.

ABRAHAM M. DELLINGER, OF LANCASTER, PENNSYLVANIA.

GRINDING AND CRUSHING MILL.

1,074,844,

Application filed June 8, 1911.

To all whom {t may concern: -

Be it known that I, Asramam M. Dzr-
LINGER, o citizen of the United States of
America, and resident of Lancaster, in the
county of Lancaster and State of Pennsyl-
vania, have invented certain new and usetul
Improvements in Grinding and Crushing
Mills, of which the following is a specifi-
cation. o

The main objects of this invention are
first to prevent the material to be crushed
and ground from forming a bridge above
the grinding devices, as will often happen
when only a single crushing roll is used,
necessarily requiring a narrow hopper very
subject to such obstruction; secondly, to in-
sure the crushing of the grain to the best
advantage by employing side by side two
crushing rolls rotating in opposite direc-
tions away from each other and toward the
walls of the hopper at different rates of
speed, said rolls and hopper providing a
throat for the first crushing of the material
between the slower roll and the hopper wall
and a second throat for its subsequent treat-
ment between the two rolls, the hopper hav-
ing also a fixed concave, which in final treat-
ment cobperates with the swifter roll, the
more slowly revolving roll doing the harder
part of the crushing work and the swifter
roll and concave completing this work;
thirdly, to make the operation of the ma-
chine more perfect as a whole by providing
the driving shaft with a grinding disk and
a crushing roll which cobperate respectively
with a fixed grinding disk and a second
crushing roll rotating at a less speed than
the former roll, a hopper receiving said
rolls in its lower part and being provided
with a grinding concave which directly co-
operates with the more swiftly revolving
roll; and finally, in improving divers de-
tails of construction, adjustment and combi-
nation and thereby also 1mproving the entire
machine.

To these ends the said invention consists
in the construction and combination of parts
hereinafter more particularly set forth and
claimed.

Figure 1 illustrates a_vertical longitudi-
nal section taken on a line with the main
shaft; Fig. 2 illustrates a horizontal section
on the line 2—2 of Fig. 1; Fig. 3 illustrates
a transverse vertical section on the line 4—4

Specification of Letters Patent.
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of Fig. 2; Fig. 4 illustrates an end elevation

of one of the grinding disks showing one of

the grinding sections in place thereon; Fig.
5 illustrates a detail sectional view on an
enlarged scale; and Fig. 6 illustrates an en-
larged sectional view of the bed plates and
their adjuncts.

As shown by the illustration, the hopper
8 has converging sides, vertical ends and a
bottom with converging portions that are
eccentric to the center of the crushing rolls.
The bottom of the hopper from its longi-
tudinal center, which is the highest point of
the bottom to a point to one side of the
center of the main grinding roll; has a de-
pression or recess 8 for the reception of
plates, which together constitute a crushing
conicave and codperate with the roll on the
main shaft in crushing. The hopper 8,
when made of cast metal, has exterior
flanges 9 for connecting the hopper to a sup-
porting frame 10, that has legs 11. One
of the end walls of the hopper 8 in line with
the main roll, has an opening 12 of slightly
larger area than the external diameter of
said main roll and about this opening, the
end wall has apertures for the passage of
bolts 13 that connect thereto a casing 14
which is adapted to receive the grinding
disks. The end of the hopper 8 farthest
from the casing 14 has apertured bosses 15
and 15’ for the shafts of the crushing roll,
and the main shaft 16, which carries the roll
17 and revolving disk 18, pinion 19 and
drive pulley 20, extends within the housing
21 that projects from the casing 14, as shown
by the drawings and as fully set forth in my
13at$nt numbered 855,099, dated May 28,
1907.

The crushing roll 22 is fixedly attached to
a shaft 23 which, beyond the hopper, has a
gear wheel that meshes with the pinion 19
on the drive shaft 16 and it will be noted
that the crashing rolls are horizontal and
parallel and revolve in opposite directions
so that the material placed in the hopper
will be carried by the projections on the
surface of the rolls during their rotation to-
ward the walls and bottom of the hopper.

As shown in Fig. 3, the side walls of the
hopper converge downward nearly to the
horizontal plane of the tops of the crushing
rolls, then descend a short distance nearly
vertically to the doubly curved bottom of
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the hopper which forms two coneave: sur-
faces conforming to the curvature of the
surfaces of the respective crushing rolls at
an interval below them and rising to a point
between them. This construction provides
at each side of the hopper a downwardly
tapering throat between the - proximate
crushing roll and wall, the same being con-
tinued or joined to a curved throat between
said crushing roll and said bottom and join-
ing the corresponding throat of the opposite
side, which passes under: the other roll.
The downwardly tapering throat at the side
of the more slowly moving roll will provide
means whereby the material will bé erushed
between the rolls and the walls before en-
gagement with the removable sections which
constitute. a part of the bottom of the hop-
er. ’
P In operation, take for instance cornh on
the cob, either dry or green, and when the
same is fed into the hopper it will fall upon
the rolls 17 and 22. The rotation of the
rolls, as to direction, i such that their up-
per surfaces move away from éach other
and toward the walls of the hoppér. This
direction of rotation prevents the corn arch-
ing or bridging over the rolls which would
stop the feed thereto. The corn which
comes in contact with the slowly revolving
roll 22 is drawn through the converging
way 25 and is reduced or crushed before

leaving the highest point of the bottom of |

the hopper. This crushed materialigcarried
upward by the conjoint action of the two
adjacent faces of the rolls and the major
portion of crushed material is carried by
the rapidly revolving or high speed roll 17
upward and over into the more restricted
throat or way 25’. The straight radiating
faces of the projections 26 on the rolls carry
the -partially crushed material to the in-
serted grinding plates for further crushing.
The projections 26 and 27 upon the rolls 17
and 22 are arranged spirally upon the sur-
faces of the rolls and such arrangement ef-
fects travel of crushed material lengthwise
of the roll and toward the opening 12 into
the space between the two vertically dis-
posed grinders. The horizontal and paral-
lel crushing rolls, one rotating at high speed
and the other at a low speed and turning so
that the faces adjacent to the walls of the
hopper may be moved downward and the
roll adjacent to the wider throat moving at
a lower rate of speed than its companion
roll, provides an organization by which the
crushing of the major portion of the corn
or grain and cobs is effected by the slower
moving roll and after the first crushing,
the material is further reduced by the high
speed roll and is conveyed thereby through
the narrow throat or way to the bed pieces
beneath the high speed roll.

As before stated, the hopper has a depres-

' use independent of other further reduction
- instrumentalities.

- the roll.
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sion for the reception of plates or bed pieces
28 and 29, these bed pieces having thereon
longitudinal ribs or projections 30, the
straight faces thereof fronting the direc-
tion of rotation of the roll 17 and said bed
pieces or plates together constituting a
crushing concave codperating directly with

70

| said roll 17 only. As shown in Fig. 6, these

bed pieces are attached by bolts which pass
through apertures therein and register with
longitudinal apertures or slots through the
bottem of the hopper to provide for longi-
tudinal adjustment thereof. The bed pieces
are readily reimovable and by the tse of fill- -
ing pieces may be secured as desired rela-
tive to the fast moving rolls and said bed
pieces in practice forming a continuation of
the narrow throat 25’. The bed piéces 28
and 29 are preferably constructed to extend
through the opening 12, such extensions hav-
ing longitudinal slots for the passage of
bolts 28" and 29 used to connéct the bed
pieces to the hopper adjacent tn the opening.
The cirushing rolls 17 and 22 are of the
same diameter and are rotdated at different
speeds and in opposite directions with the
ways or throats of different sizes, one having
the bed pieces constituting a novel and use-
ful improvement which is well adapted for
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The main and secondary
rolls traveling at différent surface speeds, -
not only taking less power to actuate but

' cause a variable action on the stock in the -

hopper and prevent the stock arching above
The stock as fed between the rolls-
and the walls of the hopper and then up-
ward, provides an arrangement whereby the
larger pieces are crushed by the secondary
roll and such piecss are further crushed and

100

105

-reduced by the rapidly revolving primaiy

roll. The distance between the horizental
rolls is such that the sectiorial bed pieces
may be removed. or placed in position 1n the
depression or recess therefor without ré- 11¢
moving either of the rolls.

‘Withifi the casing 14, about the opening
12, there is secured a disk 81, the periphery
of which is provided with a rib oi flange
on one side with lugs 82 for the passage of 115
bolts that attach the disk to the nner wall
of the casing where the saihe is maintained
centrally about the shaft 16 and at right
angles thereto. This disk 81 on the oppo-
site side from the lugs 32 has grinding sec- 126
tions 33 held in place by bolts 84, the nuts
on the bolts passing through parallel slots
formed in the disk, two bolts being used to
connect each of the sections to the disk.
The sections are segmental and a suflicient 123
number are used to form a circle; the dress
or grinding faces of the segmeénts may be
the same so that a description of one of the
grinding disks will serve as a description
of both. The revolving grinding disk 85 is 130
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made fast to the main shaft by a set screw
36 and this disk has a flange which is trav-
ersed at intervals by parallel slots 87 for the
passage of bolts 88 by means of which the
segments 39 are secured in place. Fig. 4
of the drawings shows the dress of the seg-
ments, they having peripheral furrows 40
and radiating ribs 41 between which are lo-
cated shorter ribs, or instead of ribs as indi-
cated, there may be depressions or radiat-
ing furrows and these segments have their
inner edges inclined to provide a space in
which the crushed material is delivered and
with this type of grinder, there is a central
feed and a peripheral discharge.

The means or instrumentalities for adjust-
ing the shaft, as shown in my prior patent
numbered 855,499, is applied upon one side
of the projection from the casing 14 instead
of upon the upper side as shown in the pat-
ent, a horizontal pull upon the lever 42 be-
ing considered more desirable in practice
than an upward pull

By using two crushing rolls side by side
instead of one roll only in codperation with
the hopper I avoid the narrowing of the
hopper and the formation of a bridge in the
material above the crushing devices. By
using only two rvolls instead of a greater
number, while attaining excellent crushing
action, I dispense with unnecessary and
costly gearing as well as with the extra roll
or rolls, avoid the greater operating cost and
make the mechanism more simple and
compact. By providing the relative de-
grees of rotation of the two rolls away
from each other and adapting them, the
hopper and concave to each other as
stated we provide for an initial crushing
action in the throat between the slower roll
and the side of the hopper, a second crushing
action on the lifted and partly crushed ma-
terial in a narrower throat between the rolls
and a final crushing action on this already
twice crushed material, sald final action oc-
curring in the lateral extension of the latter
throat and being between the more swiftly
revolving roll and the concave. By using
the same driving shaft to carry one of the
crushing rolls and one of the grinding
disks in combination with the fixed disk,
the more slowly revolving roll and the hop-
per and adapting the rolls and hopper to
provide the two throats and lateral throat
extension and the successive crushing ac-
tions as specified, followed by the grinding
action I provide for gradual and complete
reduction of the material to a state of com-
paratively fine comminution, using very sim-
ple and strong and effective means to attain
this end.

Having thus fully set forth my invention,
T do not wish to be limited to the particular
details of construction except where they are
specifically claimed as in this type of ma-

a

chinery there may be a wide variance as to
design, without departing from the essen-
tial features of my invention.

I claim:—

1. In combination with a hopper, a shaft
carrying a crushing roll arranged in the
bottom of said hopper, a second shaft car-
rying a crushing roll arranged beside the
first 1n the bottom of said hopper and gear-
ing between the said shafts arranged for
driving the second shaft and roll from the
first at a lower rate of speed, the said rolls
turning away from each other at the top of
the rolls and toward the walls of said hopper
said rolls and the walls and bottom of the
hopper being arranged to provide a down-
wardly tapering throat between the more
slowly moving roll and the adjacent wall,
through which throat the material to be
crushed is first caused to descend, also a
curved throat extending under said roll, be-
tween it and the bottom of the hopper and
directing the material afterward up between
the two rolls substantially as set forth.

2. In combination with a hopper, a main
shaft carrying a crushing roll and a rotary
grinding disk, said roll and disk acting
successively on the material supplied by
said hopper, a fixed grinding disk codperat-
ing with the rotary disk aforesaid, a second
shaft carrying a second crushing roll codp-
erating with the first mentioned roll and
arranged beside it in the bottom of the hop-
per and gearing between these two shafts
whereby the second shaft is driven from the
first at a lower rate of speed and the said
rolls turn away from each other at the top
of the rolls and toward the walls of the hop-
per the said pair of rolls preventing the
formation of a bridge by requiring the hop-
per to be broader immediately above them
than would be feasible if only one roll were
used.

3. In combination with a hopper, crush-
ing mechanism arranged in the bottom
thereof and consisting wholly of two rotary
rolls arranged side by side and turning away
from each other at the top of the rolls to-
ward the walls of the hopper, a fixed crush-
ing concave and gearing whereby one of the
said rolls is rotated at a less rate of speed
than the other, the said concave being ar-
ranged only under the more rapidly rotat-
ing roll and the more slowly moving roll
providing a downward throat between it
and the proximate wall of the casing and
directing it under the said roll and the bot-
tom of the hopper up between the two rolls
whence it passes for final grinding out be-
tween the more swiftly moving roll and the
bottom of the hopper, the latter being pro-
vided with a grinding concave under this
more swiftly turning roll.

4. A pair of crushing rolls, in combina-
tion with a hopper in which they are lo-
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cated, means for driving their upper sur- |

faces away from each other and giving said
rolls different rates of speed, the bottom of
said hopper providing two curved faces
under the said rolls respectively and rising
in the middle toward the space between the
more slowly moving roll and said casing
and another throat between the said rolls
and operating to crush the material first
as it passes down through the first men-
tioned throat, then a second time as it is
lifted up into the second throat and finally
a third time as it passes under the more
swiftly moving roll.

5. A pair of crushing rolls, in combina-
tion with a casing in which they are located
and means for driving them at different
rates of speed, their upper parts turning
away from each other, the said rolls and
hopper being constructed and arranged to
provide a throat between the more slowly
moving roll and said hopper and another
throat between the two rolls and operating
to crush the material first as it passes down
through the first mentioned throat, then a
second time as it is lifted up into the throat

1,074,844

between -the two rolls and finally a third
time as it passes out under the more swiftly
moving roll. :

6. A pair of erushing rolls in combina-
tion with a casing in which they are located,
means for driving them away from each
other-at the top of the rolls at different rates
of speed and & .fixed concave arranged in
proximity to-the more swiftly moving roll,
the said parts being arranged to provide a
throat between the more slowly moving roll
and said casing and another throat between
the said rolls and operating to crush the
material first as it passes down through the
first throat, then a second time as it is lifted
up into the second throat and finally a third
time as it passes between the concave and
the proximate roll.

In testimony whereof, T have hereunto
affixed my signature in the presence of two
witnesses.

ABRAHAM M. DELLINGER.
‘Witnesses: ' ‘

- B. Frank Krespy,
W M. HoLrowsusd.

Copies of this patént may be obtained for

five cents each, by addréessing the “ Commissioner of Patents,
‘Washington, D, C.”
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