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1 
Our invention relates to grinders for material 

in suspension in a fluid, and while susceptible of 
other uses is particularly intended for the grind 
ing of flaxseed and other oil-bearing seeds, 
Moreover, it is contemplated that the grinder 
according to the invention is particularly sus 
ceptible of being formed as a small portable 
grinder. In known grinders for material in sus 
pension, it is common practice to provide a fixed 
grinding element and a rotary grinding element 
operating in a closed container, and wherein a 
circulation of the material to be ground is estab 
lished, whereby such material passes through the 
grinding elements in one direction, is discharged 
from the elements into the surrounding housing 
and thereafter returned to the intake side for 
recirculation through the elements. Such grind 
ers are inefficient in that the material to be 
ground is passed through the grinders in only one 
direction, and no grinding of the material is ac 
complished during the return flow to the intake 
Side of the elementS. . . . . 
With the foregoing in view, it is an object of 

our invention to provide an improved grinder of 
the class described which includes means for 
passing the material to be ground through the 
grinding elements in two directions, whereby a 
double-action grinding is achieved, the material 
being ground twice during each cycle of opera 
tion. 
A further object is to provide an improved 

grinder of the class described which includes an 
inner series of portS passing through both grind 
ing elements and an outer series of ports like 
wise passing through both elements, and wherein 
both series of ports for at least one element are 
formed to provide impelling means for circulat 
ing the fuid in one direction through both inner 
series of ports and in the opposite direction 
through both outer series of ports. 

Other objects and advantages reside in the 
particular structure of the invention, combina 
tion and arrangement of the several parts thereof, 
and will be readily apparent to those skilled in 
the art upon reference to the attached drawings 
in connection with the following specification, 
wherein the invention is shown, described and 
claimed. . . . . . . . . . . . . . . . . . 

In the drawings: 
Figure 1 is an elevational view of the grinder 

according to the invention, together with the 
stand therefor, parts being broken away and 
shown in vertical section; : 

Figure 2 is a side elevation of Figure 1, looking 
from the right thereof; 

(C. 241-46) 
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Figure 3 is an enlarged fragmentary transverse 
vertical sectional view taken substantially on the 
plane of the line-3-3 of Figure.1; 

Figure 4 is a horizontal sectional view taken 
substantially on the plane of the line 4-4 of 
Figure 3; 

Figure 5 is a fragmentary vertical sectional 
view taken Substantially, on the plane of the line 
5-5 of Figure 4; - 

Figure 6 is a fragmentary horizontal sectional 
view on a slightly enlarged scale taken substan 
tially on the plane of the line 6-6 of Figure. 3; 

Figure 7 is an enlarged horizontal sectional 
view taken substantially on the plane of the line 
7-7 of Figure 1, parts being broken away and 
showing the stationary cutting element; 

Figure 8 is a horizontal sectional view taken on 
the plane of the line 8-8 of Figure 1 and showing 
the rotary cutting element. - 

0. Referring specifically to the drawings, wherein 
like reference characters have been used through 
out the several views to designate like parts, and 
referring at first to Figures 1 and 2, 0 designates 
generally any suitable motor, Such as an electric 

25 motor. The motor fo is provided with any suit 
able means, such as the lugs , for attaching 
the same to a mounting cradle 2. Thus, bolts or 
the like 3 pass through the lugs and marginal 
portions of the cradle 2 to secure the motor 

pp. and its casing to the cradle. In the embodiment 
shown, the cradle is secured to the upper ends 
of a pair of legs 4 by the passage of the bolts f3 
through such legs. The legs 4 have lower ends 
i5 which are laterally outwardly directed to pro 

35 vide a wide base. The lower ends of the portions 
5 are forwardly directed in horizontal align 
ment, as at 6, Figure 2, and thereafter connected 
by the bight it to provide a firm stand for the 
motor 0. As shown, the motor 40 projects for 

40 wardly over the base formed by the portions 6 
and 7 of the legs, whereby to be firmly supported 
in vertically-spaced relation to the feet 6 and 
bight it. 

Referring now to Figures 1 to 6, inclusive, the 
45 motor G includes a shaft 8 driven thereby and 

depending therefrom. Also, a support 9 of cup 
shaped form is secured to the frame of the motor 
f 9 by any suitable means, such as the cap screws 
20, Figure 3. Also, the floor of the support 9 is 

50 formed with a hole 2 therein through which 
the shaft f8 for the motor freely passes. The 
support 9 is formed with a depending cylindrical 
side wall 22 which is formed with a laterally 
directed slot 23 therethrough for a purpose to be 

55 apparent. Interiorly, the support 9 includes a 

10 

  



2,496,017 
3 

threaded bore 24 and a lower counterbore 25 
merging with the bore 24 to provide a shoulder 
26. The periphery of the side wall 22 of the Sup 
port is formed with a peripheral groove 27 in 
which a ring or sleeve 28 is slidable. The sleeve 
28 mounts a set screw 29 which includes a Shank 
portion extending through the sleeve and also 
through the slot 23 in the side wall 22. The free 
inner end of the set screw 29 is threadedly en 
gaged with the externally-threaded upper end 
30 of a closure member now to be described, 
The closure 3 includes a cylindrically and 

exteriorly-threaded upper end 30 aforesaid, and 
is generally cup-shaped to provide a floor 32 
formed with a bore 33 therein in which the shaft 
8 is freely extended. The outer periphery of 

the upper portion of the support 3 is stepped to 
be complementary to the inner periphery of the 
support 9 to provide shoulders seating against 
the shoulder 26 and also the lower end edges of 
the wall 22 of closure 9. That portion of the 
closure 3 abutting the lower end edges of the 
wall 22 is formed with a depending cylindrical 
flange 34 which in turn has a plurality of 
bayonet slots 35 formed therethrough, Figure 1. 
The depending flange 34 forms a downwardly 

directed groove in which is seated the upper end 
of a housing 36. The housing 36 includes a side 
Wall 39 of circular cross-section, the upper end 
of which is provided with pins 3' extending ra 
dially outwardly therefrom and adapted to be 
seated in the bayonet slots 35 in a Well known 
manner to support the housing 36 on the closure 
3 for the same. The housing 3S likewise in 
cludes a floor 38. A charging tube 4) is attached 
to the Wall 39 of the housing 36 in any suitable 
manner and opens thereinto below the floor 32 of 
the closure 3. The charging tube 40 provides a 
convenient means for supplying a charge of ma 
terial to be ground and liquid suspending the 
same to the interior of the housing 36. The lower 
end of the shaft f8 is exteriorly threaded, as at 
4, for threaded engagement with a rotary cut 
ter 42. Likewise, the floor 32 for the closure 3 
is formed With a cylindrical hub 43 extending 
downwardly into the housing 36 toward the floor 
38 thereof. The lower end of the hub 43 is re 
duced and exteriorly threaded, as at 44, for 
threaded connection with a stationary cutter 45. 
It is to be understood that the threaded connec 
tions 24, 4 and 44 are so arranged as to be re 
tained in engagement while the shaft 8 is being 
driven. Thus, in the embodiment shown, it is 
assumed that the shaft 8 rotates in the direc 
tion of the arrow, Figure 3, whereby the threads 
4 are conventional right-hand threads, while 
the threads 24 and 44 are left-hand threads. 
Thus, as the shaft 8 rotates, the connection is 
maintained among the several parts. 
The stationary cutting element 45 has an under 

surface complementary to the upper surface of 
the rotary cutting element A2, and both cutting 
elements have a shape corresponding substan 
tially to the interior of the housing 36, whereby 
they have a close fit within the side wall 39 of 
the housing. Also, the rotary cutter 42 is located 
in closely-spaced relation to the floor 38 for the 
housing 36. Moreover, the set screw 29 aforesaid 
is adapted to be loosened to loosen the clamping 
engagement of the ring or sleeve 28 in the groove 
27, whereby to permit relative pivoting of the 
closure 3 about the shaft 8. On account of the 
threaded engagement of the upper end 3 of the 
closure 3 with the threads 24 of the support 9, 

20 

30 

35. 

40 

4. 
3 and the stationary cutting element 45 carried 
thereby toward and away from the rotary cutting 
element 42, whereby to vary the Spacing between 
the complemental surfaces of the Same. Thus, 
where a finely ground batch of material is de 
sired, the parts are closely Spaced into Substan 
tial abutting relation, as shown in Figures 3 and 
5. However, when the grind is to be coarser, the 
set screw 29 is moved in a clockwise direction, 
Figure 4, about the shaft 8, whereby the closure 
3 and stationary cutting element 45 will be 
raised slightly away from the rotary cutting ele 
ment 42 to increase the spacing of the cutting 
elements and provide for a coarser grind in a 
well known manner. Thus, the clamping ring 
or sleeve 28 has a relatively loose fit in the groove 
27 to permit upward and downward movement 
with the set screw 29 and closure 3. It is to be 
understood that such relative movement of the 
cutting elements is Small. Moreover, the eleva 
tion of the closure 3 takes with it the housing 
36, whereby the floor 38 thereof is more closely 
spaced to the under surface of the rotary cutter 
element 42, but as no grinding occurs between 
such surfaces, this narrowing of the spacing is 
immaterial. Also, this arrangement enables a 
tight joint to be maintained between the closure 
3f and the housing 36 at all times, whereby to 
prevent the escape of fluid from the housing 
When a coarser grind is being made. 
The stationary cutting element 45, Figure 7, 

is provided with an annular inner series of ports 
50 for the passage therethrough of material to 
be ground. The outer edge of the stationary 
grinding element 45 is provided with a plurality 
of radially-directed blades 5, the free edge of 
which have a close fit against the side Wall 39 
of the housing 36. The blades 5 cooperate with 
the side wall 39 to provide a plurality of ports 
52 which are arranged in an annular series 
concentrically of the housing and of the inner 
series of ports 50. 
The rotary cutter element 42 is likewise pro 

vided with an annular inner series of ports 60, 
the upper ends of which are intermittently regis 
trable with the lower ends of the ports 59 upon 
rotation of the element 42. However, the ports 
60 are downwardly and outwardly directed in 
helical directions at a given pitch, whereby upon 
rotation of the element 42 in the direction of the 
arrow, Figure 8, material to be ground is sucked 
downwardly into the ports 69 from the ports 50 
and thereafter discharged at the lower ends of 
the ports 60 by centrifugal force. Likewise, it 
should be noted that the upper edges of the ports 
60 and the lower edges of the ports 50 are defined 
by sharp edges having a shearing action in use, 
whereby material passing down through the ports 
5) and into the ports 60 is constantly ground by 

0 the shearing action of the edges defining such 

70 

ports. The outer edge of the rotary cutting ele 
ment 42 is formed with a plurality of substantially 
radially-directed blades 6 which cooperate with 
the side wall 39 of the housing 36 to provide a 
plurality of ports 62 between adjacent blades, 
Moreover, as clearly Seen in Figure 1 and in Fig 
ure 8, the blades 6 comprise impeller blades hav 
ing a pitch the reverse of that of the first-men 
tioned series of ports 60. Also, it should be noted 
that the lower ends of the ports 60 discharge 
through the outer edge of the rotary element 42 
between adjacent pairs of blades 6. Thus, in . 
the embodiment illustrated the arrangement of 
parts is such that material in the housing 6 above 

such pivotal movement serves to move the closure 7 the stationary cutter element 45 is not only drawn 
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by gravity downwardly through the ports 58, which 
are disposed on a lower level than the ports. 52, 
but such material is positively drawn down by 
the impeller action of the ports. 6. Thus, mate 
rial passing through the ports, 69 and 60 is ground 
by the meeting edges thereof and thereafter dis 
charged radiaily outwardly and downwardly to 
the periphery of the rotary cutting element 42. 
At that point, it is engaged by the upWardly 
directed impeller teeth 6 and driven upwardly 
through the ports 62 of the outer series and ports 
52 of the stationary cutting element. 
same time, it should be noted that the lower edges 
of the teeth or blades 5 and the upper edges of 
the teeth 6 are sharpened to provide a shearing 
effect as the ports 52 and 62 are intermittently 
registered. Thus, the material is likewise ground 
as it passes upwardly through the ports 62 and 
52 into the space above the stationary cutting 
eleinent 45. 
is achieved as the fuid bearing the material to 
be ground is circulated through the device. Thus, 
finer grinds may be achieved in less time whereby 
to effect a substantial saving in time and power. 

It should be noted that the outer edge of the 
rotary cutting element 42 is formed with a pe 
ripheral groove 64, dividing the blades 6 into 
upper and lower sets of blades. The ports 69 
discharge between adjacent blades of the lower 
nost set and without the groove 64, the material 
in suspension would be forced upwardly by the 
blades 6 unequally and with excessive pressure. 
However, the groove 64 permits the material 
which is initially upwardly directed unequally by 
the lower set of blades to be distributed equally 
about the Outer edge of the rotary cutting ele 
nent and thereafter forced upWalidly through the 
outer ports equally. 
A tube 8 extends through the casing for the 

notor 8 and has a lower end extending 
through the floor of the support 9 so as to open 
into the space of annular form surrounding the 
upper portion of the shaft 8. In use, ground 
material occasionally works up through the bore 
33 into such space, whereby the tube 79 provides $3. 
a convenient means for discharging a fluid into 
Such space to clean the same. 
In practice, the fluid used to grind flaxseed and 

other oil-bearing seeds is preferably one which 
comprises a solvent for the oil contained in the 
seeds. However, it is obvious that any suitable 
suspending filuid may be used, and that the use 
of the machine is not necessarily limited to the 
grinding of oil-bearing seeds. Moreover, while 
We have shown and described what is now thought 
to be a preferred embodiment of the invention, 
it is to be understood that the same is susceptible 
of other forms and expressions. Consequently, 
we do not limit ourselves to the precise structures 
shown and described herein above except as here 
in after claimed. 
We cairn: 
1. A grinder for grinding solid material in sus 

pension in a fluid, comprising a stationary hous 
ing having a side wall of circular cross-section 
and a floor, a top closure for said housing detach 
ably secured thereto, a rotary shaft extending 
through said closure into said housing axially 
thereof, a rotary grinding element fixed to said 
shaft in closely-spaced relation to said floor and 
side Wall, a stationary grinding element carried 
by said closure above Said rotary element, and 
in closely-spaced relation thereto and to said side 
Wall, said closure being formed to provide an 

At the 

Thus, a double-action cutting effect. 

5 

30 

39. stion and a floor, a top closure for said housing 

6 
ing elements, said grinding elements each being 
formed with an inner annular series of down 
Wardly-directed ports and an outer annular se 
ries of upWardly-directed ports, said ports of said 
elements registering intermittently upon rota 
tion of said rotary element, the adjacent ends of 
Said ports of both elements being defined by sharp 
edges whereby to have a shearing action upon 
rotation of said rotary element, and said ports of 
Said rotary element being formed and arranged 
to provide impellers for circulating said material 
in Suspension downwardly through both inner 
Series of ports and upwardly into said annular 
chamber through both outer series of ports. 

2. A grinder for grinding solid material in 
Suspension in a fluid, comprising a stationary 
housing having a side wall of circular cross-sec 
tion and a floor, a top closure for said housing 
detachably secured thereto, a rotary shaft ex 
tending through said closure into said housing 
axially thereof, a rotary grinding element fixed 
to said shaft in closely-spaced relation to said 
floor and side wall, a stationary grinding element 
carried by said closure above said rotary element 
and in closely-Spaced relation thereto, and to 
Said side wall, Said closure being formed to 
provide an annular space in Said housing above 
Said grinding elements, said grinding elements 
each being formed with an inner annular series 
of downwardly-directed ports and an outer an 
nular series of upwardly-directed ports, said ports 
of said elements registering intermittently upon 
rotation of said rotary element, the adjacent ends 
of said ports of both elements being defined by 

5. Sharp edges whereby to have a shearing action 
upon rotation of said rotary element, said inner 
Series of ports of Said rotary element being down 
wardly and outwardly directed helical passages of 
like pitch, and said outer series of ports of said 
rotary element being defined by said housing wall 
and by a plurality of helical impeller blades of 
a reverse pitch formed on said rotary element 
whereby to circulate said material in suspension 
downwardly through both inner series of ports 
and upwardly into said annular chamber through 
both outer series of ports. 

3. A grinder for grinding solid material in 
Suspension in a fluid, comprising a stationary 
housing having a side wall of circular cross-sec 

detachably secured thereto, a rotary shaft ex 
tending through said closure into said housing 
axially thereof, a rotary grinding element fixed 
to said shaft in closely-spaced relation to said 
floor and side wall, a stationary grinding element 

60 

5 

70 

carried by said closure above said rotary element 
and in closely-spaced relation thereto and to 
Said side Wall, means for adjusting Said grinding 
elements to Ward and a Way from each other to 
vary the spacing thereof, said closure being 
formed to provide an annular space in said hous 
ing above Said grinding elements, said grinding 
elements each being formed with an inner an 
nular series of downwardly-directed ports and 
an outer annular series of upwardly-directed 
ports, said ports of said elements registering in 
termittently upon rotation of said rotary element, 
the adjacent ends of said ports of both elements 
being defined by sharp edges whereby to have a 
Shearing action upon rotation of said rotary ele 
ment, and said ports of Said rotary element being 
formed and arranged to provide impellers for 
circulating Said material in suspension down 

annular space in said housing above said grind- fi wardly through both inner series of ports and 
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upwardly into said annular chamber through 
both outer Series of ports. 

4. A grinder for grinding Solid material in 
Suspension in a fluid, comprising a stationary 
housing having a Side wall of circular croSS 
Section and a floor, a top cloSure for Said housing 
detachably secured thereto, a rotary shaft ex 
tending through said closure into Said housing 
axially thereof, a rotary grinding element fixed 
to said shaft in closely-Spaced relation to Said 
floor and side walls, a Stationary grinding element 
carried by said closure above said rotary element 
and in closely-spaced relation thereto and to 
said side Wall, means mounting Said cloSure for 
adjustment of the same and said stationary 
grinding element toward and away from Said 
rotary grinding element whereby to vary the 
spacing of said grinding elements, said cloSure 
being formed to provide an annular Space in Said 
housing above said grinding elements, Said grind 
ing elements each being formed with an inner 
annular series of downwardly-directed ports and 
an outer annular series of upwardly-directed 
ports, said ports of said elements registering 
intermittently upon rotation of said rotary ele 
ment, the adjacent ends of said ports of both 
elements being defined by sharp edges thereby 
to have a shearing action upon rotation of said 
rotary element, and said ports of said rotary ele 
ment being formed and arranged to provide in 
pellers for circulating said material in Suspension 
downwardly through both inner Series of ports 
and upwardly into said annular chamber through 
both outer series of ports. 

5. A grinder for grinding Solid material in 
suspension in a fluid, comprising a stationary 
housing having a Side Wall of circular CrOSS 
section and a floor, a top closure for Said housing 
detachably secured thereto, a rotary shaft eX 
tending through said closure into said housing 
xially thereof, a rotary grinding element fixed 

to said shaft in closely-spaced relation to Said 
floor and side wall, a stationary grinding element 
carried by said closure above said rotary element 
and in closely-spaced relation thereto and to 
said side wall, said closure being formed to pro 
vide an annular space in Said housing above Said 
grinding elements, said grinding elements each 
being formed with an inner annular Series of 
downwardly-directed ports and an outer annular 
series of upwardly-directed ports, said ports of 
said elements registering intermittently unon 
rotation of said rotary element, the adjacent ends 
of said ports of both elements being defined by 
sharp edges whereby to have a shearing action 
upon rotation of said rotary element, Said inner 
series of ports of said rotary element being 
downwardly and outwardly-directed helical pas 

5 

2 5 

30 

40 

45 

3. 
sages of like pitch, said rotary grinding element 
having an outer edge formed with a peripheral 
series of impeller blades of a reversed pitch co 
operating with said housing wall to define Said 
outer series of ports of said rotary element, Said 
outer edge of said rotary element being formed 
with a circumferential groove dividing said blades 
into upper and lower Sets of blades, and Said 
blades and passages of Said rotary element com 
prising means for circulating said imateriai in 
suspension downwardly through both inner Series 
of ports and upwardly into said annular chamber 
through both outer series of ports. 

6. In a grinder for grinding material in 
suspension, including complementary Stationary 
and rotary grinding elements, the improvement 
comprising a fixed housing Surrounding Said ele 
ments and having a close fit thereWith, Said 
elements being formed with annular inner Series 
of registrable ports and with annular outer series 
of registrable ports, both inner and outer Series 
of ports being concentrically disposed relative 
to each other and to said housing, said elements 
having adjacent complementary surfaces includ 
ing shearing edges defining adjacent ends of 
Said ports, and said ports of Said rotary element 
being formed to provide innipellers for circulating 
material to be ground in one direction through 
both inner series of ports and in the opposite 
direction through both outer series of ports. 

7. In a grinder for grinding material in Sus 
pension, including complementary Stationary and 
rotary grinding elements, the improvement com 
prising a fixed housing surrounding said elements 
and having a close fit thereWith, said elements 
having opposed grinding means, at least One of 
said elements being formed with means for paSS 
ing said material to be ground through both ele 
ments and grinding means in one direction, and 
at least one of said elements being formed with 
means for returning said material to be ground 
through both elements and grinding means in the 
opposite direction whereby to provide a closed 
circuit for said material and double-action grind 
ing thereof. 

CAMERON B. NEWEL. 
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