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This invention relates generally to mills for
reducing the size of various materials, and more
particularly to a mill of commercial size for
grinding coffee.

Mills commonly employed for grinding coffee
usually include a pair of relatively rotatable, axi-
ally aligned, cutter dises, plates, or rings, be-
tween the adjacent faces of which the roasted
coffee beans are fed to be cracked and reduced
to small granules, the cuiter discs being enclosed
in a housing or hood. The discs or rings have
teeth or cracking Ilugs on their adjacent faces
which act to break and reduce the coffee beans
and granules thereof. It is well known that in
order to effect greatest efficiency, and to adjust
the mill for grinding various sizes, the space be-
tween the adjacent faces must be adjusted with
precision. To effect such adjustment, one or
both cutter dises are moved axially toward and
away from each other and, since the discs are
enclosed in the housing, the latter must be first
removed to provide access to the discs, and this
is a disadvantage of prior coffee mills. Another
deficiency of such machines resides in the fact
that while the discs can be relatively adjusted
in an axial direction, they are not adjustable in
other directions so that no provision is made for
coaxially aligning the dises or for relatively
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moving the discs to maintain their cutting faces -

parallel.

It is therefore an important cbject of this in-
vention to provide a coffee mill which employs a
pair of co-operating coaxial cuiter rings having
machined cutter faces and teeth between which
the coffee beans are fed to be granulated by the
cracking teeth on said faces, said mill embodying
means disposed exteriorly of the housing enclos-
Ing the rings by which one cutter or grinding
ring can be adjusted relative to the other ring
in an axial direction to vary the spacing hetween
the grinding faces of the rings, and in directions
substantially normal to the centers of the rings
to effect a true parallel relation between the co-
operating grinding faces of the rings.

Another object is to provide a coffee mill in
which one of said granulating rings is fixedly se-
cured to a frame and the other ring is carried by
and - rotatable with  a shaft which extends
through the stationary ring, the major portion
of the shaft being disposed exteriorly of the
housing enclosing the rings and being adjustable
in an axial direction, in a vertical direction, and
in a horizontal direction so that the ring carried
thereby can be readily adjusted in all directions
to ‘achieveé perfect alignment and cooperation
between the grinding teeth of the rings.
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A further object is to provide a machine, of the
character referred to, having spring means for
normally moving the shaft in a direction to space
the rotary cutter ring away from the stationary
cutter ring, and a simple adjusting means opera-
tive to move the shaft in the opposite direction
80 as to adjust the rotary ring toward the sta-
tionary ring, said means including a spring for
absorbing shock and permitting the cutters to
open in the event that a metal or other foreign
object moves in between the rings.

A further object is to provide means by which
one of the bearings for the shaft can be tilted
so as to raise and lower the end of the shaft
carrying the rotary cutter ring.

Further objects of the invention will appear
irom the following description and from the
drawings, which are intended for the purpose of
illustration only, and in which:

Fig. 11is a side view of my improved coffee mili,
the cutting or granulating units being shown in
section;

Fig. 2 is a plan view of the same;

Fig. 3 is a face view of the cutter rings, cne
ring being partly broken away; and

Fig. 4 is a cross-sectional view, taken on line
§—4 of Fig. 3.

Referring to the drawings in detail, the im-
proved coffee mill or granulating machine in-
cludes a rectangular, table-like base 5, preferably
constructed from structural steel sections. Sup-
ported by feet § is a bed or frame T which pro-
vides a support for a lower coffee grinding or
granulating unit ‘8, to be presently described.
The frame 7 carries uprights 8 and secured to the
upper ends of these parts is a second bed or
frame 7 which forms-a support for an upper
coffee grinding or granulating unit {{.

Rotatable in bearings 15 and {§ on the lower
frame 7 is a shaft 17 which is driven from an
electric motor {8 through the medium of a pulley
18 on the 'motor shaft, a pulley 26 on the shaft {7,
and a driving belt 21. The bearing 15 is fizxed
on the framé 7 while the bearing {6 is slidable
vertically on studs 22. Coil springs 23 surround-
ing the studs 22 and compressed between heads
24 at the upper ends of the studs and horizontal
portions of the bearings i§ act to normally force
the bearing downwardly. However, g set-screw
25 threaded through one: side of the bearing 8§
and against the upper surface of the frame 17
is utilized as a means for tilting one side of the
bearing {6 so as to, in effect, raise and lower
the left-hand end of the shaft {1.

Referring to Fig. 1, it will be observed that
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the bearing (6 is also adjustable in a horizontal
direction, transversely of the axis of the shaft
i7. The means for effecting this latter adjust-
ment comprises a pair of thumb-serews 29 and
38 screwed through threaded holes in brackets
31 carried by the frame 1 with their threaded
ends engaging the sides of the bearing i6. By
loosening either thumb-screw 29 or 30 and tight-
ening the other thumb-screw the bearing {6 may
be shifted transversely. ‘

Mounted on the franie 7 at the forward end
thereof is a plate 33, to the forward face of which
is secured an annular holder 34. Detachably
connected to the holder 34 and extending for-
wardly therefrom is a housing or cover 35, the
lower end of which provides g discharge spout 386.
Secured to the rearward side of the plate 33 is a
supply duct 37 having an open upper ‘end.

Attached to the forward face of the holder 34
is an inner, stationary cutter disc or granulating
ring 49, to be presently described in detail. Car-
ried by the ‘shaft 1T at its forward projecting
end ‘is ‘a plate-like hub 42, to which is secured
an outer cutter disc or gra‘nhlating ting 43, the
hub being attached to the shaft by a set-screw
44. The granulating rings ate similar, each being
provided with a ‘plurality ‘of substantially ra-
dially-extendirig ribs 46 ‘on one fdace. Each ring
has a series of concentiic grooves 47 of 'V-shaped
cross-sectional shape ‘machined into the face of
the ribs 48. As shown in Pig. 3, the ribs of the
companion granulating rings ‘slant in opposite
directions so that wkier: the outer ring 43 is ro-
tated with respect to the inner stationafy ¥ing
the breaker ribs and their teeth sct to ¢rack and
shear the coffee beans and fraginhents theréof
which are disposed between the rings. The ¢offee
beans or fragments aie fed into Pesition between
the rings adjacent the dies thereof By imeails of
a feed screw 53 carried by the uhaft 17 within
the ‘supply duct 37. When the shaft i7 is ro-
tated, the ‘screw ‘58 acts ‘to feed the coffee from
the duct 37 into the space between the granu-
lating rings 48 and 43 ard radially cutwardly
therebetween. During $uch radially outward
movement of tlié coffes, ‘the Brooved tibs 46
crush the ‘sanie 'and reduce it to prpgresswely
smaller fragments. In this respect it is to be
noted by refererice to F1g 4 that the ribs 46 of
the 'adjacent rings ¢ctiVerge in a radially out-
ward direction $o ds to Tédiice the coffee to.pro-
gressively ‘smaller ghahiilés. Eventually, the
grounid coffee disehargés -froin “the peripheral
portions o6f the ‘granulatifig rihgs ‘and into the
discharge duct 3§ fhrough which it flows into
& bin or into sdcks disposed theérébeneath.

After 1n1t1a11y assémbling the granulating or
grindihg rings ‘46 &fid 43 in place of - following
reinstallation thereof subsequent to the regrlnd-
ing of their cooperdting surfaces, it is extremely
importdnt that the rings be a}";ia;lly aligned with
precision 'so as to effect proper co-operation be-
tween'their grooved Tibs 48 and the teeth thereof.
This is necessary to cause the poirited ‘teeth be-
tweenh the grooves 47 -at ‘the peripheral portion
of edch rinig to fit within the grooves at the cor-
responding portion-of ‘the other ring: as‘iidicated
at §2'in Fig. 4. To effeét such aecurate ‘adjust-
ment of ‘the outer ring ‘43 Wwith ‘Yespect to the
inner ring 48, the shaft 7, “which -earriés ‘the
ring 48, ‘may be adjusted in several -directions.
WhHen the rings 40 and 43 aie oiit 'of ‘aligrithent,

manual rotation of ‘the ‘shaft ‘17 AWill ¢ause the.

outer :grooved portions -6f the Firgs ‘to ‘engage,
thus producing ah audible ‘scrdping sound. By
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rediice the coffee to granules of desired size.

4

adjusting the shaft {7 vertically, by means of
the set-screw 25, against the action of the spring
23 (Fig. 1), or by shifting the forward end of the
shaft transversely by manipulating the thumb-
screws 29 and 30, or by adjusting the shaft both
vertically and transversely, the outer ring 43 is
brought into axial aligsnment with the fixed
ring 49.

It is also essential that the outer ring 43 be
adjustable axially to effect proper co-operation
between the éutting or grinding faces of the rings.
By such adjustment, the spacing between the
faces of the rings adjacent their peripheries, as
shown at 52 in PFig. 4, may be varied so as to
The
means for effecting such axial adjustment is con-
structed and arranged as next described.

Attached to the sides of the frame T and pro-
jecting above the top of the frame are angular
brackets 89 and 8{, the bracket 88 carrying a
plunger 62 which normally is urged rearwardly
under the action of a shock-absorber spring 63,
the plunger having a socket 84 in its rearward
end. The other bracket 61 carries an adjust-
able thumb-screw 85 which is retained in selected
positions of adjustment by means of a check-nut
66.

A cross-arm 88 is mounted on the shaft 17 by
means of a hall-bearing 68. The arm 63 carries
a thumb-screw 70 at one end engageable in the
socket 64 of the plunger 82, the gscrew T8 being
adjustable on the arm and retained in selected
positions by means of a check-nut 71. The other
end of the cross-arm 868 rests-against the end of
the adjusting screw 64.

Fixed to the shaft {1 is -a collar 13 against
which the cross-arm 68 engages. A-compression
spring 74 surrounding the shaft between a sleéve
7% and the collar 73 normally acts to force the
shaft {7 forwardly against the iniluence of the
plunger spring 83. By tightening or loosening
either the screw 85 or 78, or both, the shaft 17
is shifted axially to accurately space the outer
granulating ring 438 from the stationsry ring 49
50 as %0 grind the coffee to the desired size.

It is'to be noted that adjustment: of thé:grinder
rings is-effected by simply adjusting the shaft (7
and this is an advantage over similar maechines
in which it is -necessary 'to remove the housing
surrounding the rings and thereafter adjust ‘the
stationary ring with respect to the rotary ring.

It will be observed that the ipresert rhachine
is so-constructed that it.performs a:dotible grind-
ing or milling ‘of the coffee. That is 'to say, ‘the
maehine is composed of the two ‘granulating

units '8 and ‘11 through which the coffee passes

to be'ground. The unit {{ is'identical to'the it
8 which has been desciibed in detail, ‘and ‘the
same referénce nurerals indicate like elements.
The coffee supply duct 37 of ‘the uppér unit 41 'is

‘connected to the lower énd or shout -of ‘a ‘hopper

80 for containing a’'supply of roasted coffee beans.
During opération of ‘the imachine, the coffee
beans are fed in ‘Between the gratiulating rings
40 'and ‘48 of the unit i1 by théans of the tpper
feed ‘sérew 50. -After bsing wmiilled between the
upper tings, the coffee granules -dischdrge ‘into
the duct 37 of the lowerumit 8, from which' point
they 4re fed in between the ‘rings 48 and 43 of
the lower unit o be further reduced in size,

"after which the granules are discharged through

the délivery chute-36.

In order to eﬁect broper ¢o-operdtion’ ‘betiveen
the ‘tihits ‘8 ‘and 11, that 'is, to ‘adapt the’ lower
unit‘to'handle a greater voluine of the coffee, the
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upper unit (1 is driven at a slower speed than the
lower unit 8. This speed ratio is achieved by
rotating the upper shaft i1 from the lower shaft
1T by means of a pulley 82 on the lower shaft
which drives a larger pulley 83 on the upper
shaft through the medium of a belt 84.

It will be observed that each screw 50 has a
flange 85 which is secured to the inner face of
the hub 42 by screws 86 (Fig. 2). By this con-
struction, it is unnecessary to secure the screw 50
directly to the shaft 17, since the hub is itself
so secured. When it is desired to replace the
cutter rings 48, 43, the set-screw 44 is loosened
to allow the hub together with its cutter ring 43
and feed screw 59 to be slid from the forward
end of the shaft 17, after which the ring 43 can
be removed from the hub and the ring 40 can
be detached from the holder 34,

In accordance with the provisions of the patent
statutes, I have described the principle of opera~
tion of my invention, together with the apparatus
which I now consider to represent the best em-
bodiment thereof, but I desire to have it under-
stood that the apparatus shown is only illustra-
tive and that the invention may be carried out
by modified means.

I claim as my invention:

A coffee mill, comprising: a frame, a first non-
rotatable grinding ring fixed on said frame, said
ring having a grinding face provided with alter-
nate, concentric, precision machined, circular
teeth and grooves; at least one bearing on said
frame at one side of said ring and in substan~
tially axial alisnment therewith; a shaft rotat-
able in said bearing and having an end extend-
ing substantially coaxially of and projecting
through ‘said first ring; a second grinding ring
carried by said projecting end of said shaft and
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rotatable therewith, said second ring being dis-
posed at the opposite side of said first ring and
having a grinding face disposed closely adjacent
said face of said first ring and provided with
alternate, concentric, precision machined, cir-
cular teeth and grooves, certain of the teeth of
each ring being disposed in the grooves of the
other ring; adjusting means for adjusting said
shaft axially and radially in said bearing so as
to effect cooperation between the grinding teeth
and grooves of said grinding rings, said adjusting
means including a collar on said shaft, spring
means engaging one side of said collar and nor-
mally urging said shaft in a first direction to
move said second ring axially away from said
first ring, and movable means engaging the other
side of said collar for moving said shaft in the
opposite direction against the action of said
spring means so as to move said second ring
toward said first ring.
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