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This inventlon relates to food handling apparsatus
and more particularly to grinding mills for hendling coffee
and the like, V

It is the principal object of the present inven-
tion to provide a coffee mill which 1s adjustable over a
selective range of finensess of grind from relatively coarser
or granulating to relatively finer or pulverizing conditions
and in which the rate of feed of coffee to the mill is
sultably controlled in different portions of the range to
be within the capacity of the mill to handle so that a
single coffee-mill will operate throughout such range both
rapldly and efficiently.

One object of the invention is the provision of

a coffee mill having grade selector means operable to

determine the fineness of the grind and having provision,
operative upon the adJustment of the grade selector to a
pulverizing setting, for reducing the rate of feed of the
coffee beans to the grinding zone to a fractional part of
the rate of feed corresponding to the granulating setting
or gettings so that the rate of supply of the coffee beans
to the grinding zone will be limited to be within the
capaclity of th9 driving motor.

Another object of the invention is the provision
of a coffee mill having a grade selector means and having
provision for automaticelly controlling the rate of feed of
the coffee beans to the grinding zone dependent upon whether
the grinding action 1s of a relatively coarse or granulating
cheracter in which a high rate of feed may be used or of a
relatively fine or pulverizing character in whilch the rate

of feed must be reduced to avold placing an excessive load

upon the driving motor,
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Another object of the invention 1s the provision
of a grinding mill of the character mentioned in which the
torque exerted on a grinding member is effective, in a
pulverizing action, to restrict the rate of feed of the
material to the grinding zone.

Another object of the inventlon is the provision
of a grinding mill having cooperating relatively rotatable
grinding members, one of which embodlies a plurality of
re;atively adjustable portions that are shiftable from a
position in which a rapid feed is provided to the grinding
zone to a predetermined position in wh;ch the feed 1s re-
stricted to a comparatively émall controlled rate.

Another object of the inventlon is the provision
of a grinding mill for both granulating and pulverizing,
having a feed controlling means which 1s yleldably held in
pulverizing adjustment to prevent objectionable variation
in grind and hunting of the mechenism.

Another object of the invention is the provision
of grinding means Includlng relatively rotatable grinding
members, one of‘which is provided with an annular barrier
arranged between an annular series of granulating teeth,
and a restricted supply passage affording access of the -
material to be ground to the grinding zone, the arrangement
belng such that the barrier causes an annular travei of the
materlal before the materlial ls acted upon by the granulat-
Ing teeth and 1limits the rate of supply of the material
to the grinding zone. |

Other objects and advantages of the inventilon
will be apparent from the following description, the

accompanying drawing, and the appended claims,
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In the drawing,

ﬁig. 1 is a side elevational view of a coffee
mill embodying the present invention, showing a portion
of the mill in sectlon;

FPig. 2 is a vertical section on the line 2--2
of Fig, é;

Fig. 3 1s a vertical sectlional view through
the grinding casing, the line of section being indlcated
by line 3~~3 of Fig, 2;

Fig. 4 is a sectlon on the line 4--4 of PFig. 3,
showing the rotatable grinding member adapted for a |
granulating action; |

Fig. 5 1s a fragmentary view corresponding

to Fig. 4 but with the parts arranged for a pulverizing

action; and

flg. 6 18 a fragmentary view of the stationary
grinding member.,

” Referring more particularly to the drawing, in
which a preferred embodiment of the invention has been
1llustréted, there is shown at 10 a base member adapted to
support a housing ll,.within which is a motor pedestal 12
supporting an electric driving motor 13, The motor supports
a projecting grinding or burr casing 14, The motor shaft 15
extends in overhanging relatlon into the grinding casing
and‘through a supply passage 16 to which the coffee beans
cr material’to be ground is-supplied from the feeding means
or hopper 17 which 1s positi;ned in the housing 11,

On the motor shaft 15 1s a longitudinally slid-
able hub 19 which carries the rotatable griﬁding member

or burr 20 adapted for cooperation with a stationary grinding




10

18

5 A

& \ 4 g:{:,b. fet 0.3

flember 21. Attaching screws 22 hold the grinding member

21l in fixed position at the supply end of the casing 14.

A key 24 héld on the hub 19 by means of a holding screw

25 is longltudinally movable in a key slot provided
longitudinally in the shaft 15 so that the hub 19 will be
positively rotated by the shaft but can move longitudinally
along the shaft to permit adjustment of the space between .
the rotateble and stationary grinding burrs for adjustment
of the fineness of the grind.

The grade selector which, as herein shown, is
arranged to provide a plurality of granulating settings and
a pulverizing setting, comprises a disk 27 having a beveled
surface bearing index marks showing the positioning of the
selector. A handle 28 permits the disk to be conveniently
rotated. The disk is attached to a guide member 29 by means
of bolts 30, the gulde member being slidebly and rotatably
carried in the casing 14 and having a suitable recess 31
for receiving the rotatable parts of the grinding mechanism,
On the member 29 1s an external spirel thread 32 adapted
to fit wit@in a cooperating spiral groove formed in a ring
33 which 1s fixed to the housing 11 by means of screws 34.

Rotational movements of the disk 27 will thus cause it to

shift longitudinally with respect to the shaft axis, this
longitudinal movement being transmitted to the end wall 36
of the hub 19 by means of the rod 37 on which is fixed a
pressure transmitting block 38 of wood or other sultable
material.» The outer end of the rod 37 is adjustably

threaded in the disk 27 and may be rotated therein to
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provide a "zero" adjustment, that 1s so that the merkings

on the disk indicating the fineness of grind can be made

to accurately correspond with the setting of the burrs.
Locking means comprising a bar 39 threaded on the rod 37

and adapted to be placed under tension by means of screws

40 serve to maintain the rod 37 fixed in a predetermined
position with respect to the disk 27. A retractable spring-
pressed holding plunger 42 forms a latch which yieldingly
retains the grade selector disk 27 in any predetermined
adjusted position.

As will be apparent from Fig. 6, the stationary
grinding burr 21 is provided with a series of rather shallow
and rather closely spaced pulverizing teeth 43 arranged in
an annular row near the peripheral portion of the burr. An
annular series of granulating teeth 44 is provided within
the pulverilzing teeth, and a double series of rather widely
separated projections 45 provide cracker teeth for cracking
the coffee beans into smaller portions before the broken-
up portions are acted upon by the granulating teeth 44,

The rotatable grinding burr comprises an inner
portion 46 and an outer portion 47 which normally, during
granﬁlating séttings, have a definite relatlion with respect
to one another, this relation being shown in Fig. 4. On
the outer portion 47 of the rotatable grinding burr there
1s a series of pulverizing teeth 48, and a series of gran-
ulating teeth 49, The groove 50 provided between the gran-
ulating teeth 49 and the pulverizing teeth receives the
granulating teeth 44 of the stationary burr, as shown in

Flg., 3. Within the series of granulating teeth on the
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rotatable grinding burr is a double series of more widely
spaced pfojections 51 providing cracker teeth adapted for
cooperation with the cracker teeth of the stationary grind-
ing burr,

On the inner portion 48 of the rotatable grinding
burr there is a series of projections 53 which project out
towards the stationary grinding burr far enough to prevent
the passage of a whole coffee bean except through the
spaces between adjacent projections 53, in the position
of the parts shown in Fig. 4. Normally, these projections
53 on the inner portion are in registration with the cracker
teeth 51 on the outer portion so that the spaces between
adjacent projections 53 afford a space or passage of consid-
erable size through which a comparatively large number of
coffee beans can travel outwardly tb the grinding zone of
the grinding members. The coffee beans may be moved along
the'passagé 16 from the feeding hopper towards the inner
portions of the grinding burrs by means of a helical band
or wire 55 fixed on the motor shaft.

It is desirable where a coffee mill of this char-

acter is to be utilized in a retail store for example that

_it provide for grinding the coffee as rapldly as possible

and without undue delay. Thus in the normal granulating
settings of the mill the feed may be gulte rapid, since the
torque required for granulating operations 1s not ordinarily
excéssive. However ,when the mill is adjusted to produce
finer grinds, the qoffee 1s broken up into a greater number
of particles and thls requires a progressively greater in-
crease 1n the power. As the slze characteristics are re-

duced from a finer granulated grind and merging into a

-7 -
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pulverizing grind, the load upon the motor for the same

rate of feed of coffee is greatly increased. Hence to

avoid placing an excessive load upon the driving motor such
es might cause stalling thereof, provision is made for ade-
quately limiting the rate of feed of coffee into the grind-
ing burrs during the pulverizing grind, so that the losd
placed upon the motor will not be in excess of that which

it can properly handle. The control for the feed is prefer-
ably made automatlc such that whenever the mill is operated
with the grade selector adjusted for the fine grind or pul-
verizing conditions, the rate will be properly restricted,
the mill being again restored to a high feed condition upon
the resetting of the grade selector to any of the relatively
coarser or granulating positions. In this way the operator
is relleved of the necessity for making adjustment, and
assurance is provided that the maximum safe rate of feed
wlll take place under all conditions of operation. It will
be understood that the term "pulverizing" as used herein
refers to the finer portion of the range of grinds, while
the term "granulating® refers to the relatlvely coarser
portion of the range. ;

' In accordance with the illustrated embodiment §f
the Ilnvention, the inner portion 46 of the rotatable grind-
ing burr is attached by screws 57 to a sﬁpporting plate 58,
which is connected by screws 59 to a driving member 60 in
which there are a number of-cylindrical sockets 61 which
recelve springs 62 acting against a pressure disk 63 which
presses agalnst a friction disk 64 bearing against a flange
65«9p the hub 19, The springs 62 thus yieldingly clamp




4 T

il 3

el
RN
=

s

the plate 58 against the flange 65 so that, except 1in the
case of an overload, the inner vortion of the rotatable
grinding burr will rotate with the hub 19 although both

inner and outer portions 46 and 47 respectively can stop in

5 case of an unusually high load condition to prevent injury
to the parts. The outer portion 47 of the grinding disk 1s

connected by screws 66 to a carrying plate 67, which is held

T TR A T M e SR

by screws 68 on a rotatable member 69 which is capable of
somé rotatable shifting movement with respect to the hub 19
10 and with respect to the member 60, TUnder normai conditions
of a granulating action, the outer portion of the rotatable
grinding burr will be rotated along with the inner portion,
as 1t 1s yieldingly connected to the inner portion through
springs 70 which connect pins 71 on the part 60 to lugs 72
15 on the part 69, These springs are of sufficient strength

to overcome the torque applied to the outer portion of the

grinding burr, during granulating actions, and normally

maintaln a stop pin 73 on part 60 against a locating pin 74

on the part 69, thus yieldingly maintaining the inner and
20 outer portions of the rotatable grinding burr in a definite

normal position, shown in Fig. 4, for granulating action,
R ! In a pulverizing action the torque applied to the
outer portion 47 is considerably in excess of the strength
of the springs 70, and these springs, therefore, yield and
permit backward rotation of the outér portion 47, thus

- shifting the outer portion into a second predetermined posi-

tion with respect to the inner portion, as indicated in

Figs 5. This position of the parts will be yieldingly

maintained throughout the pulverizing action in spite of
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fluctuations of the torque of the outer grihding portion by
means of spring pressed pins 76, the outer ends of which are
rounded and adapted to engage in sockets or depressions 77
in a hard plate member 78 fixed to the part 69, Each of the
pins 76 1s pressed outwardly by a spring 79 and operates
through an opening 80 in the end of the part 60, normally
riding, in a granulating action, against a flat surface of
the plate 78, but with the two pins gimultaneously engaging the
two sockets, in a pulverizing action. When the pins 76 en-
gage thelr respective sockets the pins 71 are in contact with
stop lugs 75 on the part 69,

When the plns 76 engage the sockets 77, the pro-
Jections 53 of the inner portion of the grinding burr 20
will be in registration with the spaces provided between
adjacent projegtions or cracker teeth 51 of the outer por-
tion of thils grinding member, thus blocking off the entrance
passage of the coffee beans except for one supply passage 82
which is always open because there is no projection 53 op-
posite this particular passage.‘ The coffee beans, in a pul-

verlzing actlon, can travel only at a comparatively small

- rate through the comparatively small passage 82, and the

construction, furthermore, is such that even after ﬁheyéentef
the passage 82, the coffee beans cannot immediately travel
outwardly to the granulating teeth, but must first be broken
up one at a time by the cracker teeth and the pieces caused
to take an annular path of movement before moving outwardly.
For this purpose, the outer portion of the rotatable grind-
Ing burr is provided with én annular barrler 83 arranged

beyond the passage 82 and of sufficlent length to give the

- 10 ~-
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required travel to the initlally broken-up pieces of the
coffee beans before those pleces can move out and be en-
gaged by the granulator teeth, This barrler 83 extends
continuously between widely spaced points back of the two
adjacent sets of cracker teeth on the outer portion 47 as
will be apparent from Fig. 4, and the space between the
barrier 83 and the cracker teeth 51 which are immedilately
in front of it affords a constricted annular passage 84 be-
tween the stationary and rotatable burrs, this passage
being smaller than the bean size so that the beans will be
broken up one at a time by the cracker teeth on the burrs
as they enter this passage and before they reasch the end
of the passage. This affords a controlled slow rate of feed
of the coffee to the grinding or pulverizing gone. The
cracked pieces leaving the end of the passage 84 are then
granulated to the required degree of fineness by the granu-
lating teeth of the two burrs and then flow outwardly past
the pulverizing teeth which act to give a fiﬁal pulverizing
actlon before the powdered particles reach the outer or dis-
charge space 86.. The pulverlzed coffee is carried around
In the space 86 by means of discharge bars 87 fixed on the
plate 67, and passes out through the discharge opening g8
which, as shown, 1s at one side of the discharge passage.
During the pulverizing action it will thus be
apparent that the torque applied to one of the grinding
members acts to shift the parts to control the rate of feed
soras to 1imit the rate to one that can be adequately
handled by the motor, the spring pressed pins 76 yieldingly

maintainling the parts in position for the limited feed in

- 11 -
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splte of_fluctuations in torque during the pulverilzing
action, thus avoiding a hunting action. However when the
flow of material into and through the grinding zone ceases,
the spring-pressed pins 76 are forced back out of their
sockets 77 by the action of the springs 70 which serve to
shift the outer portion of the rotatable grinding burr back
to its original position and thus adapte the feed to a gran-
ulating Setting so that if the operator then sets the grade
selector device for one of the granulating settings he need
give no further attention to the feed ad justment., The oper-
ator is thus only required, in making a grade selection;

to move a single member and is not called upon to coordinate
some independent feed control with the partipular spécing
provided for the grinding burrs, and provision is made for
securing the meximum safe rate of feed and of operation of
the mill in all conditions of grind.

While the form of apparatus herein described con-
stltutes a preferfed embodiment of the invention, it is to
be understood that the invention is not limited to this
preclise form of apparatus, -and that changes may be made
therein without departing from the scope of_the invention
which 1s defined in the appended claims.

What is claimed is:

- 12 -
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Certified to be the drawing referred io
in the specification hereunto annexed.
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