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taken on line VI VI, Fig. I1.
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“To all whom tt may concern:

Be 1t known that I, EmiL HeErMaNN, acitizen

of the United States, residing in Highland, in

the county of Madison and State of Illinois,

have invented certain new and useful Improve-
ments 1n (raged Granulators, of which the fol--

lowing is a full, clear, and exact description,
reference being had to the accompanying draw-
ings, ‘forming part of this specification.

My invention relates to an apparatus for
granulating various products; such as grain,
including wheat, corn, rye, &c.: and it has
tor its object to provide a construction in
which the product being operated upon may
be ground of absolutely even granulation:
also, a construction whereby the erinding
members may be adjusted or trammed, and
also the provision of an arrangement whereby
the ground product may be constantly ob-
served to furnish knowledge of the character

of grinding throughout the apparatusto there-

by provide for any necessary alteration in the
acdjustment of the grinding members to over- !

come uneven grinding operation at any point.

“T'he Invention consists in features of nov-
elty hereinafter fully described, and pointed

out In the claims.

~ Figure I is a view, partially in plan, of
parts of my granulator and partially 1n hori-
zontal section taken on irregular line 1 1, Fig.

H. Fig. II is a vertical section taken on line

11 11, Fig. I. TFig. I11 is a horizontal section

taken on lime III IIT, Fig. I1. Fig. IV is a
horizontal section taken on line IV1V, Fig. I1.
Fig. V is a horizontal section taken on line
V V, Hig. Il. Fig. VIisa horizontal section
Fig. VIl is a
horizontal section taken on line VII VII, Fig.
II.  Fig. VIII is an enlarged vertical section
taken through portions of the lower and upper
grinding-rings and the adjustable gage-rings

- assoclated therewith. Fig. IX is a top view
~of a fragment of the corrugated upper face

of the lower grinding-ring and gage-ring as-
sociated therewith. Fig. X isasection taken

on line X X, Fig. VIII, illustrating the cor-

rugations of the two grinding-rings.

The frame of my granulator consists of a
base 1, a series of uprights 2, and a top 3, all
united, as seen in Fig. I1.

lowered.

‘ber arms 192,

4 1s a feed-hopper seated in the top 8 of the
granulator-frame. |

5 1s a rotatable shaft that is centrally dis-
posed in the granulator and has its lower end
stepped into the frame-base 1.

6 designates a supporting-ring mounted in-
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termediate of the ends of the frame-uprights

2 on brackets 7, secured to said uprights.

8 is an internal gear-ring supported by a
series of arms 6’ extending from the sup-
porting-ring 6. (See Figs. I and II.) This
gear-ring 1s preferably furnished with a han-
dle 9, by which it may be rotated for a pur-
pose to be hereinafter stated. |

10 designates an upper grinder member,
that is provided with a central orifice 11, which
recelves the lower end of the feed-hopper 4
and which is free of connection to the shatt 5.
The grinder member 10 is furnished with

guide-arms 12, corresponding in number to

the series of frame-uprights 2 and ring-arms
6, each of said grinder-member arms being
bifurcated, as seen in Fig 1. so as to straddle
the uprights and ride in engagement there-
with when said grinder member is raised and
The grinder member 10 is raised
and lowered to tram it by the following
means: 13 designates pinions seated on the
supporting-rings 6 at the location of its arm 6’
and arranged in mesh with the teeth of the in-

ternal gear-ring 8. 14 represents adjustment-

screws that passvertically and freely througeh
the supporting-ring 6 and the arms 12 ot the
upper grinding member and which have
threaded engagement with the pinions 18,
through which they pass. The pinions 13 and
adjustment-screws 14 are of a number corre-
sponding to that of the upper grinding-mem-
Kach of said screws is pro-
vided with a nut 15, which may be rotated to
adjust it vertically on the screw, and applied
to each screw, respectively beneath and above
each of the grinding-member arms 12%, are
nuts 16 and 17. |

18 designates tension-springs surrounding
the adjustment-screws 14 between the sup-
porting-ring 6 and the screw-nuts 15, these

springs being designed to permit upward

movement of the screws through the support-
ing-ring with the members to which they are
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connected under a condition to be hereinatter
specified. The tension-springs are tightened
by the nuts 15.

Beneath the central portion of the upper
orinding member 10 is a chamber 19, with
which the feed-hopper 4 has communication
through the orifice 11 in said member. 10°
is a shiftable ring secured to the grinder mem-
ber 10 by a,d]ustment bolts 10b that pass
through openings 10° in the membel 10, that
arc of greater diameter than said bolts.
Fig. 1.)

20 is a grinding-ring carried by the shift-
able ring 10" and having a lower corrugated
face 21 extending to the periphery of the ring.
The grinding-ring 20 is connected to the ring
10* bv screws 20%.

992 1s an upper gage-ring enulchnff the
orinding-ring 20 and adgustably fitted to said
grinding-ring for vertical movement, so that

its lower straight edge 23 may be moved.

downwardly to more or less close the outer
ends of the corrugation-grooves in the lower
face of sald grinding-ring 20. To provide
for the adjustment of the gage-ring and the
maintenance thereof in a fixed position nto
which it has been adjusted, I form vertical
slots 24 in the ring at intervals and introduce
therethrough set-screws 25, that seat 1n the
orinding-ring 20, (see Figs. II and III,) the
heads of said screws being arranged to bear

~against the outer face of the gage-ring when
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tate with said shaft.

the screws are screwed home. Downward
movement is imparted to the gage-ring for its
adjustment by set-screws 26, that pass through
the arms 12 of the upper grinder member 10
and bear against the upper edge of the gage-
ring.

o7 designates a lower grinder member fixed
to the rotht‘LbIe shatt 5 by any suitable means,
such as a key 28, so that said member will ro-
This grinder member
is provided with a raised central portion 29,
to which it 1s secured by screws 32.

30 is a lower grinding-ring on the grinder

member 27 and encnclmo its raised central
portion. Thisgr mdmﬁ'-rmo has a corrugated
upper face 31, Tnade with an outward piteh
and that opposes the corrugated face of the
upper ogrinding-ring 20. During the rotation
of the lower wrmdcr member it is conveyed
in alinement Wlth the corrugated face of the
upper grincder-ring.
- To secure lateral acdljustment of the upper
orinding-ring 20 beneath the upper grinder
member 10, so that 1t may be shifted at any
time into precise vertical position with the
axis of the lower grinding-ring 30, 1 loosen
the nuts of the bolts 10” and move the shift-
able ring 10" sufficiently to aline the grind-
1Ing-rings.

33 designates a lower gage-ring that is po-
y beneath the upper gage-

sitioned 1mmed1ate
ring 22 and is adjustably fitted to the lower

orinding-ring 30 for vertical movement with .

(See !

765,281

respect thereto. This lower gage-ring 1s pro-
vided with an upper straight edoe 34, that oP-

poses the lower straight edoe 93 of the upper

gage-ring.
Tn the lower vage-ring 1s a series of verti-
cal slots 35, that receive set-screws 36, which
pass therethrough and enter into the lower
orinding-ring 27. Vertical adjustment of the
lower gage-ring toward the upper gage-ring
to partially close the corrugation-grooves in
the lower grinding - ring is accomphshed
through the medium of vertical set-screws 37,
that pass upwardly through the lower Grmder
member 27 at its edge and bear against- the
lower edge of the lower gage-ring.

38 designates an upper ground-product-re-
ceiving hopper that receives the product dis-
charged from between the grinding-rings 20
and 30, this hopper being concentric with the
orinding-rings and having its wall sufficiently
remote from said rings and the gage-rings as-
sociated therewith to furnish a space between
the grinding members and the hopper. The
hopper 38 is supported by any suitable means,
such as screws 39, that pass downwardly
through the upper grinder-member arms 12°

and enter into a ring 40, that is located in the

interior of the hopper 38, as seen in Kig. 1.
The hopper 38 has a centrally-apertured bot-
tom 41, through which the shaft 5 operates
looselv the said bottom being disposed suffi-
ciently beneath the lower or inder member 27
to furnish an annular space 42 above the hop-
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per-bottom and with which the upright space

within the hopper communicates.

43 1s a series of spouts leading downwardly
from the ground-product-receiving hopper
38, these spouts corresponding in number to
that of the adjustment-screws 14 and each
spout being provided with an orifice 44, (see
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Figs. 11 and VII .) through which the opemtor '

of The omnulatm may observe the descending
product to determine the character of the w orh
being accomplished by the grinding mechan-
1sm at different points.

45 is a lower ground-product-receiving hop-

per encircling the shaft 5, free of connection

thereto, and to which the spouts 43 lead. This

lower hopper is furnished with a single dis-

charge-spout 46.

47 designates a sweep carried by the shaft
5 and arranged to operate in the upper ground-
product - receiving hopper 38 immediately
above its bottom and by which the ground
product is conveyed to the series of spouts 43
to enter thereinto and descend into the lower
hopper 45.

48 is a sweep carried by the shaft 5 and ar-

ranged to operate in the lower hopper 45 to
convey the product received thereby to the
discharge-spout 46.

Having now described the mechanical con-
struction of my granulator, I will furnish a
description of its operation. The product to
be ground is delivered into the feed-hopper 4

110

120

125

130




10

765,281 | 3

and descends therefrom into the space be-
tween the upper and lower grinder members

11 and 27, the first named of which remains-

stationary, while the last named rotates with
the shatt 5, driven through the medium of
power suttably applied thereto. Asthe lower
grinder member rotates it carries therewith
the lower grinding-ring 30, and the product
entering into the space between the grinder
members is thrown outwardly by centrifugal

- action to enter between the o pposing corru-
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- uct at the same time that they gage the exit

gated faces of the grinding-rings. The prod-
uct 1s ground between these rings and passes
outwardly into the upper receiving-hopper

58, from which it is discharged by the sweep

47 to descend through the spouts 43 and be in
turn discharged by the sweep 48 from the
lower receiving-hopper 45 into the discharge-
spout 46. * | | '

The regulation of the discharge of the
ground product from -between the grinding-
rings is provided for by the gage-rings 23,
which partially close the outer ends of the
grooves 1n the corrugations of the grinding-
rings, and thereby more or less clog the out-
flow of the product, so that it will be main-
tained between the grinding-rings a length of
time to produce a requisite amount of orind-
Ing to reduce it to the desired degree of fine-
ness. Should there be any point throughout
the extent of the grinding-rings at which the
rings are unevenly separated or out of tram,
the unevenness is overcome by operating the

adjustment - screws 14 after loosening the

proper nut 16 or 17 thereon, and by such ac-
tuation of the adjustment-screw the upper
grinding member is raised or lowered with
respect to the lower grinder member to over-
come the unevenness referred to.

The internal gear-ring 8, arranged in mesh
with the pinions 13 on the adjustment-screws
14, furnishes a medium through means of

- which the upper grinding member, with its

grinding-ring, may be quickly and accurately
raised and lowered at any time to alter the
space existing between the upper and lower
grinding -rings without affecting the aline-
ment or tram of sald rings or changing the

~uniformity of space between the grinding-

rings.

The grinding members of my granulator are
by their described construction and arrange-
ment such that any product ground by pas-
sage between them is rendered of uniform
fineness and even granulation. Due to the
corrugations in the grinding - rings being
tormed with a pitch extending to the periph-
eries of the rings, the product is caused to
move outwardly as 1t comes in contact with
the sharp inside edges of the gage-rings 22

and 33, encircling the grinding-rings,in a man-

ner to cause the gage-rings to assist in the
grinding operation or help to break the prod-

of the product from between the grinding-
rings.

The construction and adjustable arrange-

ment of the grinder members renders it pos-
sible to grind materials of various sizes and
qualities. Forillustration, in using the granu-
lator in a flour-mill I am enabled by keeping
the gage-rings widely separated to break the
berry of wheat or other grain into clean mid-
dlings with the least possible amount of bran
or germ adhering thereto, or the middlings
may be ground to any desired degree of fine-
ness by setting the gage-rings closer together,
thereby forcing the corrugations to reduce the
product being ground to flour of any desired
degree of fineness before the ground product
may escape between the gage-rings.

Due to the ground-product-receiving hop-
pers being constructed and arranged as de-
scribed and having the discharge means lead-
ing therefrom, the operator is constantly ad-
vised of the character of work the granula-
tor 1s accomplishing at all points, and should
the condition of the product discharged show
at any time that the apparatus is working un-
evenly at any point the upper grinder mem-
ber may be adjusted vertically with respect
to the lower grinder member, so as to secure
accurate operation. It is not absolutely es-
sential that the two ground-product-receiv-
Ing hoppers be employed, as the ground
product may be discharged directly from the
upper recelving-hopper through the inspec-
tion-spouts into an elevator; but by providing
the second receiving-hopper below the upper
1t 1s more convenient, as it is desirableto use
but a single spout for delivering the oround
product into the elevator. By providing the
springs 18 on the adjustment-screws 14 1 per-
mit vertical movement of said serews and the

upper grinder member 10 at any time should

a hard object, such as a nail, enter with the
product being ground and become positioned

between the grinding-rings of the apparatus.

]

In such event the springs yield and allow the
upper grinding member to rise, so that the

grinding-surfaces will not be injured by the

hard object.
I claim as my invention—
1. In a granulator, the combination of a ro-

tatable grinder member, a grinding-ring car-

ried by said rotatable member. a non-rotata-
ble grinder member, a grinding-ring carried
by said non-rotatable member, and a pair of
gage-rings both of the same diameter fitted
to said grinding-rings and having flat OPPOS-
Ing edges, substantially as set, forth.

2. Ina granulator, the combination of & ro- -
tatable grinder member, a grinding-ring car-
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ried by said rotatable member, a non-rotata- -

ble grinder member, a grinding-ring carried
by said non-rotatable member, and a pair of

gage-rings both of the same diameter adjust-

ably carried by said grinding-rings and hay-
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ing flat opposing edges, substantially as set
forth. | | _

3. In a granulator, the combination of a ro-
tatable grinder member, a grinding-ring car-
ried by said rotatable member, a non-rotata-

ble grinder member, a grinding-ring carried

by said non-rotatable member, a palr of gage-
rings both of the same diameter adjustably
carried by said grinding-rings, and means for
adjusting both of said gage-rings, independ-
ently of each other, substantially as set forth.

4. In a granulator, the combination of a ro-
tatable erinder member, a grinding-ring car-
ried by said rotatable member, a non-rotata-
ble grinder member, a grinding-ring carried
by said non-rotatable member, a pair of gage-
rings both of the same diameter adjustably

765,281

- carried by said grinding-rings, set-screws for

adjusting both of said gage-rings independ-
ently of each other, and set-screws for hold-
ing the gage-rings when adjusted, substan-
tially as set forth. |

5. Inagranulator, the combination of grind-
ing members, an upper oround - product-re-
ceiving hopper inclosing said grinding mem-
bers, inspection-spouts leading from said up-
per hopper, and a lower ground-product-re-
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ceiving hopper having communication with -

said inspection-spouts and provided with a

discharge-spout, substantially as set forth.

| EMIT. HERMANN.

In presence of— -
Aporrn RUEGGER, :
RoBErT M. VAUPEL.
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