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UNITED STATES
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| Speciﬁbation of Letters Patent,
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Serial No. 449,282,

To all whom it may concern:
Be 1t known that we, Fraxx H. Brown
and Frep H. Browx, citizens of the United

States, residing at Portland, in the county

of Multnomah and State of Oregon, have
invented new and useful Improvements in
Grinding and Crushing Mills, of which the
following is a specification.

This invention relates to grinding and
crushing mills particularly adapted for the
preparation of granular or comminuted
cereals ordinarily used for foods, and the
main object is to provide a mill wherein the
grinding or crushing operation is effected
with a comparatively small consumption of
power and the grinding or crushing action
carried on with a minmimized formation of
flour, the large amount of flour being an
objection to the majority of grinding mills
now commonly employed for a similar pur-
pose and particularly those utilized for
crushing barley for feed. A

A further object of the invention is to
provide a grinding and crushing mill hav-

g a simplified construction of a strong and

durable nature, convenient in adjustment,
and comparatively inexpensive in its manu-
facture. -

A preferred embediment of the invention
or one practical form of the machine, is
illustrated in the drawings, wherein :

Figure 1 is a side elevation of a grinding
and crushing mill embodying the features
of the invention. Fig. 2 1s a sectional plan
view thereof. TFig. 8 is an end elevation.
Kl1g. 4 1s a transverse vertical section. TFig.
5 1s a detail elevation showing terminal ad-
justing means for the grinding or crushing
rolls. Fig. 6 is a detail elevation particu-
larly 1illustrating one of the grinding or
crushing rolls. Kig. 7 is a detail view 1llus-
trating adjusting means for the end of each
grinding or crushing roll opposite to that
illustrated by Fig. 5. Ifig. 8 is a detail
sectional view particularly showing a feed
roll and its cobperating accessories.

oimilar characters of reference are em-
ployed to indicate corresponding parts in
the several views.

“T'he numerals 1 and 2 designate support-
ing members which constitute the base of
the mill, and on the ends thereof are mount-
ed uprights 3 and 4 having longitudinally
extending parallel supports secured to the
tops thereof and suitably spaced. The sup-
ports o, uprights 8, 4 and members 1, 2 con-

| stitute the frame of the machine.

J—

Secured
between the one support 5 and the mem-

ber 1 is a plate 6 which extends downwardly

and inwardly; and secured between the 60
other support 5 and the member 2 is a plate

7 which likewise extends downwardly and
inwardly, both plates being provided with
openings 8, one in each, closed by slides 9
movably mounted in suitable guides 10. 65
The plates 6 and 7 have their Inner ends
connected by a plate 11 and their opposite
ends by a plate 12, the series of plates 6, 7,
11, 12 forming a chamber which receives
the crushed grain. Mounted on each of the 70
supports 5 1s a block 13 provided with a
bearing 14, the blocks connecting with up-
rights 15 having secured on their upper ends
longitudinally extending supporting mem-

bers 16, each pair of uprights 15 having 75

a single supporting member 16 secured
thereto.

The forward ends of the members 5 sup-
port bearings 17 in which is journaled a
drive shaft 18 carrying on one end a drive 80
pulley 19 adapted to be belted up to a suit-
able motive means, not shown, the shaft 18
at 1ts opposite end also carrying a power
transmitting pulley 20. Tixed to the shaft
I8 between the supports 5 is a pinion 21 85
which constitutes the main driving element

| for the grinding wheel which will be more

fully hereinafter specified. On the rear end
of the member 16 bearings 22 are mounted
and have a transversely extending power 90
transmitting shaft 23 journaled therein and
provided with a pair of beveled pinions 24
held 1 mesh with a pair of correspondingly
beveled pinions 25 fixed to and rotating
counter shafts 26. The one end of the shaft 95
23 1s provided with a pulley 27 connected
by a belt 28 with the pulley 20 on the one
end of the drive shaft 18, the said belt 28
cooperating with a suitable tension or tight-
ening means and comprising an adjustable 100
hanger 29 connected to a plate 31 attached to
one of the supporting members 16, the said
hanger carrying on its lower end an idler
wheel 80 over which the lower portion of the
belt 28 has movement. This hanger 29 is 105
tormed with a slot 32 through which extends
a set-screw 33, the latter engaging the plate
31 and serving to hold the hanger in a fixed
adjusted position.

Secured to and extending transversely 110
across the supporting member 16 are sills 84
in which are journaled the shafts 26, each of
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said shafts carrying a toothed feed roll 35 |

having an outer inclosing shield or curvi-
lmefu:' plate 37 extendmo* lengthwise of the
roll in each instance and spaced from the
sald roll to form a passage 36. Iach of the
plates 37 constitutes a guide in relation to its
roll for directing the orain or material to
be operated upon to the orimding or crush-
ing elements of the machine. The trans-
versely extending sills 34 and the longitudi-
nally extending plwtes 37 form a housmo for

the feed rolls, the inner upper corners of the

longitudinal supportcs, 16 being cut away at
2 downward incline or bevel as ab 37* to pro-
vide clearances at the lower extremities of
the guide plates 37, the lower ends of said
oulde plates cont%ctme* with the upper sur-
faces of the %upportmg members 16, as
clearly shown by Fig. 4. The transver sely
extending sills 34 also serve as a support for
a feed hopper, the latter comprising in the
present instance front and rear walls 38, 39,
side walls 42, 43, and a top 40 having a Feed
opening therethr ough as at 40° and over
which 1s mounted a hollow feed cap or dome
41* having a top feed opening 41. 'The front
wall 38 of the hopper 1s cut away as at 38°
to permit movement of a portion of the
grinding wheel into the hopper, and the side
walls 42, 43 of the latter are of less height
than the said tront and rear walls, and each
of said walls 1s provided with an inwardly
extending meciined lower terminal 44 hav-
ing a 1'egulat1ng plate 45 adjustably con-
nected thereto by an exteriorly operated
screw-threaded bolt 46 for controlling the

chischarge of the material from the hopper |
to the Feed rolls at opposite sides of the |

machine. As shown, each of the plates 45
15 inwardly inclined at an angle similar to
the lower terminal of the side wall support-
ing the same, and the screw-threaded bolt
46 for each plme engages a screw-threaded
ear 47 projecting from the plate and an aper-
tured ear 48 extending outwardly from the
adjacent side inclined terminal 44. The
hopper 1s provided interiorly with an in-
verted V-shaped partition 49 having 1its
lower terminal edges operatively associated
with the lower extremities of the regulating
plates 45, the said plates 45 being acl]Ubtfl,ble
toward and away from the lower extremities
of the partition 49 to modify the size of the
outlet openings 50 between the adjacent
edges of the plates and sides of the parti-
tmn and thus govern the quantity of the
oTaln or material in the hopper falling upon
the rolls 35.

Secured to one of the members 16 and the
adjacent member 5 1s a housing plate or
member 51 having angular extremities and
side edges as shown by Figs. 2 and 4, and
secured to the opposite member 16 and the
adjacent member 5 is a corresponding or

companion housmﬂ plate 53 of similar con- | bear thereagainst.

> . 958,085

tour, these plates standing outwardly a sufll-

| cient distance to provide practical inclosures

for the parts located within the same, and
with the adjacent structural features S‘lld

' housing plates form chambers 54 and 5

Within the chambers 54 and 55 are 1011-::"1-
tudinally disposed conical grinding and
crushing rolls 56 and 57, 1*e*~'-pect1vely clis-
posed between the members 16 and 5 and
having shafts 58 and 59 which are in the
form of terminal spindles or stubs. Mount-
ed on the members 5 are guide plates 60 and
61, one on each membel.. and each plate 1s
plovlded with a pair of dovetailed flanges
62. The guide plates 60, 61 support beari Ing
brackets for the or mdlnﬂ or crushing roll
shafts 58, 59, and as each of these brackets
is similar in construction, only one will be
described. KEach bracket consists of a bot-
tom plate 63 having beveled ends 64, the
latter being in eng.,wen’lent with and over-
lapped by the dovetailed flanges 62 of the
ouide plates, and formed mteoml with the
bottom pla‘te 63 at each end is an upright
65 provided with a bearing 66 for the re-
ception of the end of one of the grinding or
crushing roll c:hfltt% These bear ng brack-
ets for the shafts of the grinding or crush-
ing rolls are adjustable Toward and AWaY
from each other whereby the said rolls may
be brought closer to or moved away from
the gr 111(:11119 wheel for a purpose which will
be more fﬂﬂ‘j‘f hereinafter explained. The
mechanism whereby the grinding or crush-
e rolls can be flchmted embodies means
for simultaneous! v adjusting the rolls at one
end and for mdependentl} acdjusting the
rolls at the other end, each of the said means
being cushioned to pr ovide a vielding mount-
g of the orinding or crushing rolls. The
mMeans Wh@leb}f the one set of terminals of
the grinding or crushing rolls 1s simulta-
neously a&]u%ed CODSlStS of a yoke-shaped
member 67, see Fig. 5, the said member ex-
tending through the rear 11])1i011t 65 on the
hottom plate 763, The top of the yoke-

shaped member 67 1s mounted upon guide

pieces 68 carried by lateral projections 69
formed 1integral ~with the bearings G66.
Kach of the bt,.-;umus 66 on the rear upuﬂht
65 1s provided with a flat abutment 70
against which the mner terminal of a com-
pr ession spring 71 has contact. The springs
71 also engage at therr outer extremities
with cheek | 1_”)16(36‘5 72, T3 respectively carried
by the end T4 of the yoke member and a
couphing plate 75 adjustably engaging the
extremities of the said member. The arms
of the member 61 have their unconnected
terminals screw-threaded as at 76 and pro-
vided with nuts 77, the opposite extremities
of the coupling plate 75 being fitted over
the extremities of the arms of the yoke
member and having the nuts 77 brought to
The center of the outer

70

89

50

00

100

105

110

115

120

128

-
¢
D



J"

10

15

20

29

30

39

40

45

00

5b

60

09

958,085 ' - 3

~side of the coupling plate 75 is provided

with a screw-threaded boss 78 to receive an
adjusting screw rod or stem 79 engaging the
adjacent cheek piece 72 and having an op-
erating head or hand grip 80 at its outer
extremity. |

Krom the foregoing structural explana-

tion 1t will be seen that when the rod or
stem 79 15 disposed in one direction it will
cause the grinding or crushing rolls to be
simultaneously shifted at one end toward
each other, and a reverse adjustment of the
rod or stem 79 will result in a movement
of the grinding or crushing rolls away from
each other. The adjustment of the ends of
the grinding or crushing rolls simultane-

ously is accomplished against the resistance

of the spring T1, and by interposing the said
spring between the abutment 70 and the
cheek plece 72 it is evident that the said
grinding or crushing rolls will be permitted
to have a yielding movement. The means
tor individually adjusting the opposite ends
of the grinding or crushing rolls consists of
an angular arm S1 rising from the adjacent

member 5, there being two of the arms or one

extending upwardly from each of the mem-

bers 5; and each arm has extending in-

wardly through its upper free end an ad-
Justing screw rod or stem 82 provided with
an outer manually-operative head or hand-
wheel 83 fitted in a boss 832, see Fig. 2

2

and engaging a cheek piece 84 against the

mner side of the arm. The adjacent roll
shaft bearing is formed with an abutment
85 and between abutment and the cheek piece
54 a compression spring 86 is disposed, there
being a like construction in connection with

‘each forward bearing for the respective

orinding and crushing rolls to shift the ad-
jacent bracket supporting the bearings for
the rolls 1 opposite directions or toward
and away from each other or to bring the
torward ends of the rolls in closer relation
or farther apart, as the grinding conditions
may require. The interposition of the
springs 86 sets up a resistance to the adjust-
ment, but said springs give to the adjacent
terminals of the shafts of the grinding or
crushing rolls a yielding mounting so that
the forward ends of the rolls may vyield
under variations of pressure during the
crinding operation. '-

Journaled in the bearings 14 is a trans-
versely extending shaft 87 carrying a grind-
ing wheel 88 of relatively large diameter
with respect to the diameter of the grinding
or crushing rolls, the said grinding wheel

~being formed with conical sides, or, in

other words, the opposite sides of the grind-
ing wheel have the contour of truncated
cones 1n reverse relation and with their bases
iwardly. The center of the grinding wheel
38 18 projected beyond the adjacent inner
terminals of the conical sides and formed

with circumferential teeth 89, or the center

of this wheel is constructed as a gear to

which motion is imparted by the pinion 21
on the shaft 18 and held in continual mesh
with the teeth of the grinding wheel to
regularly rotate the latter. Owing to the
chameter of the pinion 21 relatively to the
diameter of the grinding wheel 88, the lat-

ter will be revolved at a very much slower

rate of speed than the speed of rotation of
the said pinion. The grinding or crushing
rolls56and 57are held in yielding contactwith
the grinding wheel 88, but in such close en-
cagement with -the latter that the motion
of the grinding wheel will revolve the said
erinding or crushing rolls, said rolls being
trictionally driven through the medium of
the conical sides of the grinding wheel with
which they contact. The length of each
grmding or crushing roll is the same as the
cdistance between the outer and inner limits
of the conical side of the grinding wheel with
which 1t engages, and the crushing pressure
of each roll with relation to the inclined or
conical grinding face of the wheel 88 is
maintained equally throughout the length of
the roll to render the grinding or crushing
action uniform over each face of the grind-
ing wheel. Owing to the duplex structure
ot the grinding wheel or the provision of the
two conical faces it will be seen that the
erinding capacity of the single wheel is in-
creased, particularly by using therewith two
grinding or crushing rolls, one codperating
with each side or face of the grinding wheel.

At the forward portion of the grinding
wheel 88 means are provided for removing
matter adhering to the opposite inclined or
conical faces or sides thereof after they pass
away irom the grinding or crushing rolls,
and this means consists of a pair of rear-
wardly and outwardly inclined brushes 90,
a single brush engaging each inclined or
conical face or side of the grinding wheel.
Kach brush is carried by an inclined sup-
port 91 adjustably connected to a bracket
92 by screws 93, and by this arrangement
the brushes can be adjusted toward and
away irom the inclined or conical sides of
the grinding wheel with varying pressure
and to take up wear of the brushes by con-
tinued use, and by the use of these brushes
the grinding sides or faces of the wheel 88
can always be maintained in practical condi-
tion and free of accumulations of crushed
grain that may adhere thereto or become
packed thereon.

Secured between the members 5 at the front
and rear are transversely extending spac-
1ing bars 94 and 95, and to the center of the
bar 94 1s attached a housing or casing 96
which mcloses the pinion 21 and the teeth 89
of the grinding wheel 88, the upper end of
this housing being attached to the feed hop-
per as shown by IFig. 1. This housing, as
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will be understood, shields the teeth of the
pinion and grinding wheel and prevents con-
tact or engagement therewith of extraneous
objects. '

In the operation of the mill, motion 1s 1m-

parted to the shaft 18 and thr ough the pinion

21 to the grinding wheel 88, causing the latter
to revolve Slowly. When the shaft 18 is re-
volved the pulley 27 will be hikewise driven,
owing to the belt transmission 28, and the
shaft 23 will be consequently actuated to set
the feed rolls 35 in motion to feed the grain
or other material to be crushed and falling
thereon from the hopper downwardly to the
inner portions of the crushing rolls 56 and
57, and as the latter ave votated inw ardly
toward the grinding wheel, owing to the
movement of the said wheel in a darection to
aause such inward rotation of the rolls 56
and 57, the grain or other material will be
drawn mwmdly between the crushing rolls
and the grinding wheel and after bunﬂ s11h-
jected to the 0111%111110 action of the ormd
inge wheel and rolls The material will fall
into the chamber at the bottom of the frame
(}f the machine or between the plates 6 and

, whence 1t can be removed or conducted to
dllV desired point. Likewise any matter ad-
hering to the inclined or duplex conical sicles
of the orinding wheel 1s removed by the
brushes or cleaners 90 and falls into the
bottom receiving chamber, the latter being
projected far enough forwardly for this
purpose.

958,085

Having thus described the invention, what
1s claimed as new, 1s:

A mill of the class described embodying a
orinding wheel of large diameter having re-

velsely Inclined sides equally sloping from
the center convergingly to the periphery of
the wheel, the said 01111(11110' wheel having

teeth dlsposed in the center between the in-

‘clined sides and extending fully around the

periphery of the same, a “shaft fixed to the

erinding wheel to 10ta,te therewith and hav-

Ing suitable bearings, gear means cooperat-
mg with the peripheml teeth to rotate the
sald wheel and shaft, conical grinding or
crushing rolls .-,umnoed n opemtwe relation
with l‘espect to the two inclined faces of the
orinding wheel, means for unitedly adjust-
ing the rolls 1<,1¢1t1w1y to the grinding wheel,
means for independently 1d]ustmﬂ the rolls
relatively to the grinding wheel, and means
for feeding material to be ground to the
points of contact of the grinding or crush-
ing rolls and the gr 111c11n0 W heel the grind-
ing or crushing rolls bemﬁ rotated 1111V¢11*c11y
towaid the 01'111c11110 wheel by frictional con-
tact with the latter.

In testimony whereof we have hereunto

set our hands in presence of two subscribing

witnesses.
FRANK H. BROWN.
FRED H. BROWN.
Witnesses:

R. L. MexEres,
Minnig Hior.
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