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2 Claims.

This invention relates to an arrangement of
elements whereby coffee is cracked, ground and
treated in a ready, economical and improved
manner, the resulting finished coffee having a

g better and more readily extractable flavor than
coffee now available on the open market.

The coffee produced by the means hereinafter
described contains chaff in substantially the same
proportions as occur in the coffee bean, the man-

10
finished coffee for a given weight of beans.

Moreover, the invention does not stratify in
shipment or upon being subjected to long con-
tinued vibration in the containers so that the
purchaser is assured of a desired homogeneous
blend.

The present invention-is directed toward an
apparatus by means of which the coffee is sub-
jected to a single grinding operation and the
mixing or blending is carried out in such manner
that the particles of the finished coffee are rela-
tively sharp and clean and do not contain as large
quantities of dust nor the rounded worn particles
which characterize ordinary coffee. Usually,
coffee is subjected to a plurality of grinding oper-
ations in the presence of chaff and is subjected
to considerable aeration. The apparatus of
this invention, however, subjects the coffee to
but a single grinding and very little aeration,
thereby retaining volatile flavoring ingredients
or constituents in the coffee. The .apparatus
of this invention is so arranged that the beans
are ground in the absence of chaff, the finely
cracked coffee being removed from the coarser
cracked coffee before the chaff is separated there-
from. Means are provided whereby the cracked
coffee and the chaff are ground separately and
then mixed in such quantity and under such con-
ditions of agitation that there is practicaily no
additional formation of fines.

_A further object of this invention, therefore,
is to disclose and provide a grinding apparatus
of novel construction and arrangement of: ele-
ments. The grinding apparatus is adapted to
produce coffee having the characteristics first
mentioned hereinabove m a very rapid and eco-
nomical manner.

A further object is to disclose and provide a
coffee grinding apparatus of high capacity, great
stability and ease of adjustment and the ability
to produce a finely divided coffee having numer-
ous distinctive properties described in detail
herein.

Another object of the inventlon is to disclose
and provide a coffee grinding and treating appa-
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ufacturer thereby obtaining a larger yield of

(CL 83—18)

ratus including high speed and low speed crack-
ing rolls and grinding rolls, means for adjusting
the same, and means for driving the same in a.
novel manner.

Another object is to disclose and provide a
coffee grinding and treating apparatus including
cracking rolls carried in bearings slidably mount-
ed in guiding frames.

A further object of the invention is to disclose
and provide an apparatus for grinding and treat-
ing coffee in which the cracking and grinding
rolls are carried, slidably mounted bearing blocks
positioned in guiding frames in combination with
shaker screens, means for shaking the shakers,
and suction conduits whereby the chaff and coffee
are effectively separated.

These and other objects, uses, advantages and
adaptations of the invention will become appar-
ent to those skilled in the art from the following
detailed description. 20

In order to facilitate understandlng of the in-
vention, reference will be had to the appended
drawings, in which:

Fig. 1 diagrammatically 111ustrates the arrange-
ment of elements in the coffee grinding unit and
the movement of the coffee beans, chaff, etc., dur-
ing the operation of the apparatus.

Pig. 2 is a side elevation of the grinding appa-
ratus.

Fig. 3 is a plan view of the motor drive whlch
forms a part of the grinding apparatus. .

Fig. 4 is an enlarged vertical Iongitiidinal sec-
tion through a portion of the grinding apparatus
illustrated in Fig. 2.

Fig. b is a horizontal sectlon through one of the
grinding units.

Fig. 6 is a vertical longxtudmal section taken
along the plane VI—VI of Fig. 5, showing the
guiding frame and bearing. block assembly. '

- Pig. T is a vertical transverse section. taken
along the plane VII—VII of Fig, 6.

Fig.8isa vertical section taken along the plane
VIII—VIII of Fig. 4, showing the method of sus-’
pending the shaker assembly from the body frame

.of the grinding apparatus. 45

As shown in Fig. 1, the roasted coffee beans are -
fed into a hopper. | from which they are contin-
uously discharged through the outlets 2 and 3
by means of suitable feeders such as the feedmg
rolls 4 and 5. The feeding means insure the sup-
ply and distribution of coffee to the cracking rolls
in a uniform snd constant manner; . The crack-
ing rolls comprise a high speed c1rcumferent1ally
ribbed roll 6 and a low speed longitudinally
ribbed roll: 1 )
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The cracked coffee then passes onto a shaker

sereen 8 which is inclined and the cracked coffee
is contacted with the upper portion of the screen.

- The finely divided cracked coffee’passes through
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- hopper, cracking rolls and grinding rolls is iden-"
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-away from the grinding rolls.

the screen 8 onto a chute 9. The larger parti-
cles of coffee, together with the chaff, move along
the screen 8, the larger particles eventually fall-
ing onto a grllle work termed a ‘“string catcher”
10. At the pomt where the chaff and large par-
tlcles would fall off the end of the shaker screen

8, suction is applied through a boot or conduit 1.
The suction removes or separates.the chaff from

the larger particles. The separation of chaff and

coffee is substantially complete at this point be-

cause it is being made in the absence of finely -

divided coffee. It is to be noted that any finely
divided coffee produced by the cracking rolls 6

~and T would have passed through the séreen 8

before reaching the pomt at which the’suction
is applied.

The chaff is conveyed, as 1ndlcated by the ar-
rows, through a suction fan 12 and into a chaff
collector i3 from whence it it discharged into
a chaff grinder (4. Chaff grinders are known in
the art and generally operate by rapidiy throwing
and brushing the chaff agamst a fora,mmous sur-
face Or screen.

The grille or string catcher (0 retains large
impurities such as strings, etec., and directs them
Coffee free from
chaff and from coarse impurities is thus directed

“into the grinding-rolls which comprise a slow

speed circumferentially ribbed roll 15 and a
higher speed oppositely driven, longitudinally
ribbed roll 'I16. The finishing or grinding. rolls
15 and 16 comminute the coffee to the required
state of division. The ground coffee then passes
into the hopper of a mixer or normalizer 17

- wherein it is intimately but gently mixed with

ground chaff from the chaff grinder 4. The
mixer 7 is provided with spiral flight agitators
driven. by means not shown. It is similar in
construction to mixing machines used in this
art but is preferably of much larger capacity and
is driven at a much lower speed so as not to
subject the coffee to a violent rubbing or at-
trition. The coffee thus treated is then sent to
the packing machines.

In the above description, the coffee has been
traced through one-half of the complete grinding
unit. ‘The other half is similarly constructed and

like elements-.or parts have been marked with

like ‘numerals, ordinals provided with a prime
mark distinguishing elements on one-half of the
machine from those on the other.

The grinding apparatus diagrammatically il-

lustrated in Fig. 1 is shown in more detail in the

other drawings. The general arrangement of
tical to that shown in Fig. 1. The grinding ap-
paratus is preferably built in duplicate so as to
contain two sets of cracking and grinding rolls,
although coffee is passed through the grinding
rolls but once.

As shown in Figs. 2 and 3, the grinding appa-
ratus includes a body frame 20 on which are
mounted the duplicate cracking and .grinding
rolls. One of the distinguishing characteristics

of this apparatus is' the mounting of the rolls

s0 that they are easily adjustable and at the same
time held with sufficient rigidity so as to prevent
separation of opposing rolls. Both ‘cracking and
grinding rolls may be mounted in bearing blocks
adjustably positioned within guiding frames 21
which in turn are also adjustably positioned on

2,182, is1 )

the body frame 20. Detalled construction of the

guiding frames and appurtenances is shown in
Figs. 6 and 7.

As there shown, the guiding frame 21 is prefer-
ably of rectangular form, including top, bottom
and end plates fastened together in a suitable
manner as by means of machine screws.

This -

guiding frame 21 is adjustably connected to the .

-body frame 20 as by means of bolts 22, said bolts

extending through slots 23 formed in .the hori-
zontal portion of the main frame 20. Movably

10

positioned within the guiding frame 21 are bear-

ing blocks 24 and 25, said bearing blocks con-
taining suitable bearings 26 within which the
shafts 27 and 28 are journaled.. The shafts 27
and 28 may carry the grinding rolls 15 and 186.

Positioned between the bearing blocks 24 and
25 is a set of shims 29, The edges of the shims

15

29 are protected ‘from dust by means of cover -

plates 30. .

The end of the outer bearing block 24 rests
against an end plate 31 which has a compression
spring 32 bearing thereagainst. The compres-
slon spring is positioned between. the end plate
31 and a presser plate 33. The presser plate 18

- movably posmoned within- the guiding frame 21,

the adjustment being obtained by means of screws

34 mounted in internally threaded apertures in .

the end of the guiding frame 21. Preferably, the
compression. spring 32. is sufficiently heavy to
prevent any appreciable movement of the bear-
ing blocks 24 and 25 relative to each other, the
main function of the compression sprmg being
to dampen vibration.

The spacing between the rolls {5 and 16 carried
by the shafts 27 and 28 journaled in bearing

blocks 24 and 25 is regulated by the shims 29,

The distance between the rolls can therefore be
regulated with great nicety by the introduction
or the removal of the shims. These shims may
have an individual thickness of 0.001 inch. In
order to facilitate the removal of shims whenever
it is necessary to adjust the rolls relative to each

other, the end plate 31 is provided with a boss.

36 in which the end of a rod 37 is firmly attached.

The rod 31 extends beyond the guiding frame
21, the outer end of said rod being externally
threaded as indicated at 38. Threadedly mount-

‘ed on the end of this rod is'a sprocket wheel 39, -
‘a’ thrust bearing 40 being positioned between

the sprocket wheel and the end wall of the guid-
ing frame -21.
sprockets 39 and 39’ mounted on rods in opposing
guiding frames by a set of rolls so that both end
plates in both guiding frames may be simulta-
neously moved.

80 .
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A chain 4! may connect the °

55

In order to facilitate the movement of the ‘

guiding frames 21 along the body frame 20, stop

screws 42 may be threaded through a portlon ‘of .

the frame 20, the ends of the stop screws abut-
ting the end of the guiding frame 21. /
As shown in Figs. 2, 3, 4 and 5, the rolls of
every unit are driven from opposite ends. For
example, the roll 15 is driven from the bottom
end (on the drawings) whereas the roll 16 is
driven from the upper end. Such method of
driving rolls permits the use of V type belting, the
high speed rolls being driven from one side of

the machine whereas the low speed rolls are

driven from the other side. Furthermore, the
use of V belts or roped drive eliminates vibration
and facilitates adjustment. Where gears and
pinion are used, it is often necessary to cut down
the gears every time the rolls are cut down for

“a major adjustment.
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On the present machine, however, the tension
in the belt drive may be readily adjusted by mov-
ing the guiding frames 21 along the body frame
20 in the manner indicated, thereby taking up
any slack which may develop in"the belt drive.
In adjusting the cracking rolls the two guiding
frames 21 may be pulled together by means of a
turnbuckle 43 which engages with the ends of
externally threaded rods 44 and 45 carried by
the opposing ends of the guiding frames.

The motor drive consists af a motor 46 mounted
in the lower portion of the body frame 20. The
motor pulley is connected to a high speed shaft
471 by means of the belt drive 48. The shaft 41
may also carry a gear 49 in mesh with another
gear 50 which drives the low speed shaft 51. The
shafts 47 and 51 are journaled in hangers carried
by a member 52 which is adjustably connected to
the body frame 20. The tension of the maijndrive
belt 48 may therefore be adjusted by moving the
member 52 upwardly. .

The shaft 51 may carry a pulley 53 which is
connected by feed belting 54 to the slower of
the two grinding rolls, namely, the roll connected

25 to the shaft on which pulley 55 is mounted. The

same pulley may carry -additional belting 56 pass-
ing over a larger pulley 51 mounted on a shaft
which carries the slower of the two rolls of the
cracking unit. The cracking rolls are thus caused

30 to rotate at a lower peripheral speed than the
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grinding rolls. Similar belting connects the pulley
53 with pulleys 58 and 59, as for example the
belting 60 and 61. -Obviously, therefore, the belts
54, 56, 60 and 61 may be tightened by moving
the guiding frames of the grinding rolls out-
wardly. If it is desired to only tighten belts 56
and €1, then the upper guiding frames of the
cracking rolls may be brought closer together by
means of the turnbuckle 43.

A similar arrangement of belting but on the
opposite side of the machine connects the high
speed rolls of the grinding and cracking units
with the high speed shaft 41. In addition, a belt
or belts 62 connects the high speed shaft 47
with the pulley 63 which is mounted on a shaft
64 provided with eccentrics 65 and 66, these ec-
centrics being adapted to impart an easily oscil-
latory motion to the shaker screen units as will be
described hereinafter.

After the coffee has been fed from the hopper |
through the outlet 3 by the feeding roll § and
has passed through the cracking rolls 6 and 1,

it is discharged onto the shaker screen 8. The-

shaker screen 8 is inclined and is held within a
shaker assembly or housing 67. This shaker
housing is suspended from the main or body
frame 20 by elastic hangers. As shown in Fig. 8,
the side member of the shaker housing. 6T may
be provided with a bracket 68 whereas the main
body frame 29 is provided with a horizontally
extending bracket 69. The brackets 69 and $8
are connected by means of a rubber hanger 70
which may consist of .strips of rubber clamped
at their ends to brackets 68 and 69 as by means
of clamping plates 71 and 72 respectively, Such
hangers are employed at both the upper and lower
ends of the shaker housing 67 and on either side
thereof. :

The lower and rear portion. of the shaker

housing 67 is provided with a shaft 13 extending
in 2 horizontal direction and connected to the ..

side members of the shaker housing by means of
trunnions 14. - The eccentric 65 may .be connected
by a shaker-arm 15 with such shaft 13, the end of
the shaker arm being provided with a split bear-

3

ing housing 76. It is evident, therefore, that
when the shaft 64 is rotated, the eccentrics 65
will transmit an oscillatory motion to the shaker
housing 8§71 which, being flexibly supported, will
quietly but vigorously oscillate.

The shaker housing 67 also contains beneath
the screen 8 a chute 9, which chute is inclined

at a greater angle than the shaker screen 8.

The lower end of the shaker chute 9 terminates
at a point in feeding relation to tbhe grinding
rolls 15 and 6. : _ '

During the cracking of the coffee by the crack-
ing rolls 6 and 1, chaff is liberated from the beans
and some of the beans are cracked to a finer
state of division than others. The cracked coffee
discharged from the cracking rolls 6 and 1 will
therefore fall upon the upper end of the shaker
screen 8 and the more finely divided particles
of coffee will pass through the shaker screen onto
the chute 9, from whence such finer particles
are discharged directly into the grinding rolls {5
and 16. At the lower end of the shaker screen
8, only the chaff, large particles of coffee, and
impurities such as strings or other larger pieces,
remain. At this point suction is applied as by
means of a boot or conduit 11. Preferably the
boot or conduit 11 is adjustable so as to assume
various positions between the extremes indicated
by the dotted lines in Fig. 4. By so adjusting
the position of the boot, it is possible to regulate
the effect of the suction upon the material falling
off the lower end of the shaker screen without
the necessity of modifying the size or speed of
the suction fan 12 connected to said conduit (1.
Furthermore, by adjusting the position of the
boot Il with respect to the end of the shaker
screen 8, the amount of chaff being removed may
be regulated and controlled.

Positioned between the lower end of the shaker

screen 8 and the chute 9 and extending beyond 4

the edge of the housing 18 enclosing the grinding
rolls 15 and 16, is the string catcher 10.  The
string catcher is mounted in a frame in an in-
clined position and may consist of small .round
bars capable of permitting larger particles of
coffee to pass therethrough but adapted to catch
and retain larger. particles ‘such as strings and
other foreign materials. - This string catcher may
either be mounted as an extension of the shaker
housing 67 or it may be stationary. The strings
-and other foreign materials retained Dby the string
catcher are permitted to drop exteriorly of the
housing 18. 'The larger particles of coffee thus
separated from the foreign materials drop into
the grinding rolls {5 and {6. T

In adjusting the apparatus described herein-
above, it has been found that cracking rolls 6
inches in dameter and 36 inches long give the
best results. These cracking rolls are set up to
about within 0.012 inch. The grinding rolls, on
the other hand, are at least 8 inches in diameter
and are set up to about within 0.008 inch of each
other. The use of large diameter rolls for grind-
ing increases the grip and permits the mainte—
nance of a uniform grinding or cutting action.

Furthermore, the coffee is more uniformly spread-

out over the rolls. . 'The cracking rolls may be pro-
vided with 8 teeth per inch whereas the finishing
or grinding rolls may be provided with 20 teeth
per- inch, - . .

Mention has. been made hereinabove of the
strength of the spring 32 used in the bearing
block guides.
employing short and relatively weak springs,
greatly improved results are obtained when very
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strong springs are used. The springs used ‘in
the guiding frames in which the grinding rolls
are journaled have a 6,000 pound deflection per
inch, in an experimental unit made in accordance
with this invention. The use of such a strong
spring is important because it keeps the rolls in
place and does not permit.them to vibrate, there-
by insuring uniformity in operation. -

Attention shotild also be called to the fact that

the shaker screen 8 is relatively short. When 6
inch cracking rolls and 8 inch grinding rolls were
used, the shaker screen 8 was only 24 inches

long. The tse of a short screen of this sort is .

Important in that it prevents the coffee from
becoming aerated and losing flavoring charac-

" teristics. .

After the coffee passes through the grinding or.
finishing rolls 16 and 18, it is discharged through
the conduit 80 into the mixing unit 7. As point-
ed out hereinabove, the mixing unit blends the

ground coffee with the separately ground chaff -
at a low speed so that the coffee is .not sub--
Jected to attrition or rubhing. Coffee thus mixed -

is then discharged into hoppers which supply
the can filling or packaging machine. .

- - In my co-pending United States Letters Patent

No. 2,085,376, of which this application is a

-division, the method of operation is described in

greater detail and preferred ranges or particle
Sizes of coffee are given. It is understood that
the apparatis of this-invention is not limited to
use in the manner described in Urnited States
Letters Patent No. 2,085,376, and is capable of

"being employed in the production of various types

of coffee. - All changes, modifications and adapta-
tions that come within the scope of the appended
claims are embraced thereby.. o

I claim: . : :

1. In a coffee grinding and treating apparatus,

the combination of a body frame; a cracking unit .
mounted on said body frame, said cracking unit .
including a high speed and a low speed roll; a )

pair of rectangular guiding frames mounted on

said body frame, each of said guiding frames in-

cluding bearing blocks slidably mounted in the
guiding frame and in which the cracking rolls
are journaled; shims between said bearing blocks;

a spring means for holding said bearing blocks -
and shims together; a grinding unit mounted on

said body frame and below said cracking unit,

said grihding unit including a high speed and a -

low speed roll; additional guiding frames mounted

2,182,181

on said body frame, each of said additional guid-
ing frames including a pair of bearing blocks
in which said grinding rolls are journaled, slid-
ably mounted in the guiding frame; shims be-
tween said bearing blocks and spring means for
pressing said bearing blocks and shims together;
high speed and low speed driving shafts jour-
naled in the body frame below said grinding unit,
belt means operably connecting said high speed

_driving shaft with ends of high speed cracking

and grinding rolls on one side of said apparatus,
belt means operably connecting said low speed
driving shaft with ends of low speed grinding
and cracking rolls on the opposite side of said
apparatus; and means for adjustably positioning

*said guiding frames on said body frame for ad-

justably tensioning said belt means.
2. In a coffee grinding and treating apparatus,
the combination of: g body . frame, a cracking

unit mounted on said body frame, said cracking -

unit dincluding a high speed and a low speed
cracking roll; a grinding unit mounted on said
body frame and below said cracking unit, said
grinding unit including a high speed and a low
speed grinding roll; guiding frames containing
bearing- blocks in which said grinding rolls are

5
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journaled; low speed and high speed driving -

shafts journaled in bearings mounted on a.mem-
ber carried by. said body frame below said grind-
ing unit; belt means operably connecting said
high speed driving shaft with ends of high speed
grinding and cracking rolls on one side of said

apparatus; beélt means operably connecting said -

low speed driving shaft with ends of low. speed
grinding and cracking rolls on the opposite side
of said apparatus, each guiding frame contain-
ing a pair of said bearing blocks, said bearing

. blocks being slidably mounted in -such frame,

shims between said bearing blocks; an end plate
for one of said bearing blocks, a presser plate
movably carried within said guiding frame, a
bresser spring between said end plate and presser
plate, and means for adjustably positioning the
bresser plate within said guiding frame, the frame
on the end opposite’the presser plate acting as a

stop for the adjacent bearing block; and means

for adjustably positioning said guiding frames in
which said grinding rolls are journaled on said
body frame for adjustably tensioning said belt

means. : : .
LELAND 8. MAEDE.
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