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1

This invention relates to commiriuting appara-
tus and more particularly to machines for com-
minuting wood and other fibrous and vegetable
matter. This application is divided from co-
pending application. Ser. No. 759,750, filed July
9, 1947, now Patent No. 2,564,551,

It is a well-known practice to commiinuite
wood and other fibrous or végétable materials,
such as straw, used in many industrisl opera-
tions. The comminuted material may be used as
sawdust or employed for prodieing & pulp or as
an ingredient in & process or éomposition. It is
also- advantageous inh facilitating transport or
storage, as it is less bulky than the original ma-
terial in its natural state.

It is the principal object of the present inven-
tion to provide apparatus for comniinuting wood
or other fibrous substances that has simplicity of
design, economy of construction and efficiency of
operation.

Another object of the invention is to provide a
machine for comminuting wood and fibrous sub-
stances such as straw, papyrus, and other vege-
table substances such as manioc, either for
immediate use of the comminuted material or
for facilitating transport or storing of the ma-
terial by reducing its volume and its bulk.

The novel features that are considered char-
acteristic of the invention are set forth with
particularity in the appended claims. The in-
vention itself, however, both as to its organiza-
tion and its method of operation, together with
additional objects and advantages thereof, will
best be understood from the following\descrip-
tion of specific embodiments when read in con-
nection with the acconipanying drawings,
wherein like reference characters indicate like
parts throughliout the several figiives and in
which:

Fig. 1 Is a cross-sectional view taken on a
vertical plane through' the: axis of a machine
according to the present-itivention, showing parts
in elevation;

Fig, 2 is a cross-sectional view taken: substan-
tially along the line IT—II 6f Pig. I Iooking down
as indicated by the arrows; )

Fig. 2a is a partial eross-section 6f a cutter;

Fig. 3 is a side view ini élevation of a modificg~
tion; ‘

Fig. 4 is a cross-séctional view taken on g
vertical plane through the axis' of another
modification; .

Fig. 5 is a front view in elevdtion of the modi-
fied maclkine shiown in Fig. 47 and

Fig. 6 is g diagiammatic view of the outlet
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section of a hopper for the modification shown
in Figs. 4 and 5. ] o

Referring now to the drawings, specificaily to
Figs. 1 and 2, a machine in accordance with the
present invention comprises a base i supporting
a series of wheels 180 on which is rotatably
mounted a comminutor block 32 and a hopper 33
to receive material M to be comminuted, such as
logs. A shaft 35 extends vertically in the center
of said hopper, so that the material M is located
in an annular chamber petween the shaft 35 and
the eylindrical wall of the hopper 33. An annu-
lar piston 36, connected to rods 37, is adapted
to press the material M towards the commintitor
block 32, 3

The comminutor hlock §2 includes a rotatable
plate 8, having openings for receiving rotary
milling cutters 39, 49, 41 and 42, which are jour-
nalled on the block 32 and are respectively driven
by belts 43, 48, 47, and 49 from pulleys 44, 48, 48
and 8. The opehings are so arranged that the
four cutters 89, 40, 41, 42 extend across the bot-
tom of the entire arinular chamber formed be-
tween the shaft §5 and tHe wall of the hopper 33.
The pulleys 44, 46, 48, 50 are all driven by elec-
tric motors 52 which aré carried by the block 32.
Sald motors areé supplied with eléctric current by
brushes 98 which slide oi1 a conducting ring 91,
supported . tlirough isolating means 92 on the
base, ’

The drives are effecteéd in such a manner thab
one or more cutters are driven in opposite direc-
tions to the others, thereby further increasing
the' fragmentation. .The complete comminutor
block comprisihg the plate 38 in which are fitted
the rotary cutters 39, 49, 41, 42 and their drives,
is given a rotary movement by means, for in-
stance, of a chain 85 driven by g pinion 8§ and
meshing with the toothed wheel or ring 84 pro-
vided on sdid block or depending peripheral
anti-iriction supported wall structure thereof,

The cuftters 39 to 42 are preferably provided
with & series of irelined feeth 93, according to
Fig. 2a, 50 g5 to engage gradually a certain
height of fibre, cutting said fibre into very small
particles, as more completely "disclosed it co-
pending application Serial No. 759,750. The
sawdust or comminuted material so prodiiced is
discharged through a duct 54. As best shown in
Fig: 2, grooves 53 are formed in the plate 38 to
facilitate the discharge of the sawdust or other
comminuted material to the duct 52. These
grooves gre-preferably of arcuate shape, o that
the centrifugal force cooperates in the reémovsl
of the particles which penetrate therein.
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Fig. 3 shows a modification in which the
machine, similar to that shown in Fig. 1, com-
prises g comminution block 53 with cutters ar-
ranged and driven in the same manner as shown
and described in connection with Figs. 1 and 2,
and a loading hopper 56. The block §3 is sup-
ported on a pivot 5T mounted on supports 58.
The current for the electric motors is supplied
through a cable 59. The comminution block 5%
and the hopper 56 are secured together and can
be swung as a unit about the pivot 61. The
hopper 56 has a connecting rod 60 pivotally se-
cured thereto, which, in turn, is pivotally secured
to g threaded collar 61 that is mounted on a
screw-threaded bar 62 for movement therealong.
The bar 62 is rotatively supported in two bear-
ings 63, 64 and connected to a crank handle 65.
Holes 67 are provided at the base of the hopper
58 to discharge the comminuted fragments or
sawdust.

In operation, upon rotation of said crank
nandle 65 the collar 61 is threaded along the
screw-threaded bar 62 in one direction or the
other, depending upon the direction in which the
crank is turned. The movement of the collar 61
effects the raising or lowering of the hopper 56
which contains the log M. With this modified
construction it is possible to maintain in this in-
stance, by the gravity of the log constant pres-
sure on the comminution block 55 by gradually
lifting the hopper 56 as the log M is consumed
and consequently decreases in weight.

In still another modification, as shown in
Tigs. 4 and 5, the machine is more particularly
adapted for use in comminuting fibrous mate-
rials such as straw or the like. This machine
comprises a horizontal receiver and compression
chamber 68 in which material is compressed and
fed toward a reduced discharge end having a
discharge opening 69 by a piston 70, the material
being loaded on a vertical supply hopper T4 on
the top of the horizontal receiver 68. A cutter
supporting block 72, similar to the blocks shown
in Figs. 1 and 2, is journalled on an arm 76 and
driven by a motor 13 by means of a pulley or
pinion 74 and belts or chains 75.

The cutter block 12 is pivotally supported by
the arm 76 for oscillation about the shaft 73’ of
the motor 73, as indicated by the full line posi-
tion and the dotted line position 12’ in Fig. 5.
The cutter block 72 sweeps the entire face or
cross-section of the compressed material as it is
fed from the hopper discharge opening §9. This
oscillating movement can be imparted by means
of a driven shaft 19 carrying a crank 88 which
is connected by a rod 81 to the arm T6.

During the movement of the cutter block 12,
its cutters completely sweep the cross-section of
the compressed material at the discharge open-
ing 89, the thickness of which engaged by the
teeth of the cutters is comminuted to very small
fragments. The cross-section of the compressed
substance at the discharge 69 is slightly smaller
than the surface swept by the two outer cutters
£3 and 42 as described in connection with Fig.
1, so that the entire cross-section of the sub-
stance is comminuted. As shown in Fig. 6, the
outlet cross-section of the disharge 69 may have
2 segmental shaped opening 82, the wall 83 of
the receiver, defining the discharge opening 69
being profiled in the shape of a segment, the seg-
mental opening accommodates the oscillatory
movement of the block 12 on the arm 76 and
therefore the entire surface of the material of
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the opening 82 is subject to uniform action rel-
ative to the milling cutters.

The shaft 79 can be driven by means of a
hand-crank or of a motor, and may be adapted
not only to actuate the connecting rod 81 which
moves the fragmentation block 72, but also to
impart the reciprocating motion to the com-
pression piston 70.

The invention, thus, is adapted to efficiently
comminute wood, which may be treated in mul-
tiple logs, as shown in Fig. 1, or in g single large
log, as shown in Fig. 3, in which the considerable
load exerted by the large log M on the com-
minution block can be regulated. In the case of
straw or other ligneous substance, use may ad-
vantageously be made of the machine shown
in Figs. 4 and 5, in which the products are in-
serted vertically into the hopper and gradually
compressed and fed by the piston 70.

In certain cases, for example, in order to avoid
fire hazards, the comminution plate may advan-
tageously be cooled; this can be effected by form-
ing fins thereon to increase the heat exchange
surfaces or by providing a circulation of a cool-
ing fluid, such as water. In other cases, on the
contrary, particularly for comminuting certain
kinds of woocd, the comminution plate may be
heated, for example by means of electricity,
steam, water, gas, or the like.

Although certain specific embodiments of the
invention have been shown and described, it is
obvious that many modifications thereof are
possible. The invention, therefore, is not to be
restrieted except in so far as is necessitated by
the prior art and by the spirit of the appended
claims.

What we claim is:

1. A machine for comminuting fibrous mate-
rials, comprising a base, a comminution block ro-
tatably mounted on said base and including a
plate having an operative surface with inner and
outer circular recesses in said surface, rotary
milling cutters journalled on said block and dis-
posed in said plate recesses paralle]l with said
plate surface, said milling cuters having oblique-
ly directed teeth, means carried by said block for
rotating said milling cutters, means for rotating
said block as a unif, and a guide for directing
fibrous material to be comminuted toward said
plate surface as said block and milling cutfers
are respectively rotated, said recesses and their
respective milling cutters being in radially over-
lapping relation in said plate to span and slight-
1y exceed the transverse area of said guide.

2. A machine as defined in claim 1 wherein
said drive means drives said rotary milling cut-
ters in opposite directions.

3. A machine as defined in claim 1 wherein
said plate is provided with curved radially ex-
tending grooves in its face for centrifugally dis-
charging the comminuted material from the
milling cutters to the periphery of said plate.

4. A machine for comminuting fibrous mate-
rials, comprising a base, a comminution block
rotatably mounted on said base and including a
plate having an operative surface with inner
and outer circular recesses in said surface, ro-
tary milling cutters journalled on said block and
disposed in said plate recesses parallel with said
plate surface, said milling cufters having
obliquely directed teeth, electric motors carried
by said block for rotating said milling cutters,
means for rotating said block as a unit, a guide
hopper for containing the fibrous material to be
comminuted and for directing said material to-
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ward said plate surface as said block and milling
cutters are respectively rotated, said recesses and
their respective milling cutters being in radially
overlapping relation in said plate to span and
slightly exceed the transverse area of said guide,
and piston means movably supported for move-
ment through said guide hopper for pressing the
material foward said plate surfade and milling
cutters.

5. A machine for comminuting fibrous mate-
rials, comprising a base, a comminution block
mounted cn said base for rotation about a verti-
cal axis and including an axially disposed plate
having a horizontal operative surface with inner
end outer circular recesses in said surface, hori-
zontal rotary milling cutters journalled on said
block and disposed axially in said plate recesses
parallel with said plate surface, said milling cut-
ters having obliquely directed teeth, motors car-
ried by said block and respectively drivingly con-
nected with said milling cutters for rotating said
milling cutters, means for rotating said block as a
unit, a vertical cylindrical guide hopper concen-
tric with the rotary axis of said block, a vertical
shait disposed axially within said guide hopper
and cooperative with said guide hopper in defin-
ing an annular chamber for the fibrous material
to be comminuted, said recesses and their respec-
tive milling cutters being in radially overlapping
relation in said plate to span and slightly exceed
the transverse area of said annular chamber, and
an annular piston movabple through said annular
chamber for pressing the fibrous material toward
said plate surface as said block and milling cut-
ters are respeetively rotated.

€. A machine for comminuting fibrous mate-
rial, comprising g base, a comminution block ro-
tatably mounted on said base and including a
plate having an operative surface with inner and
outer circular recesses in said surface, rotary
milling cutters journalled on said block and dis-
posed in said plate recesses parallel with said
plate surface, said miliing cutters having oblique-
ly directed teeth, means carried by said block for
rotating said milling cutters, means for rotating
said block as g unit, a guide rigidly secured to
said base for directing fibrous material to be
comminuted toward said plate surface as said
block and milling cutters are respectively rotated,
sald recesses and their respective milling cutters
heing in radially overlapping relation in said plate
to span and slightly exceed the transverse areas
of said guide, means pivotally supporting said
base for angular adjustment of s2id plate surface
about a horizontal axis perpendicular to the axis
of rotation of said block, and means for adjust-
ing the angular position of said base and guide
about said horizontal pivot axis.

7. A machine as defined in claim 6 wherein
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said adjusting means comprises a threaded shaft
journalled in a plane perpendicular to szid hori-
zontal pivet axis, a collar threaded on said shaft,
a connecting rod pivotally connected at one end
to said collar and at the other end to said rigidly
connected hase and guide, and meang for turn-
ing said shaft for adjusting said ccliar relative
to said horizontal pivot axzis and thereby adjust
through said rod the angulation and said base
and guide.

8. A machine for comminuting fbrous mate-
rials, comprising a base, a comminution block ro-
tatably mounted on said base and including a
plate having an operative surface with inner and
cuter circular recesses in said surface, rotary imiil-
ing cutters journalled on said block and disposed
in said plate recesses parallel with said plate sur-
face, said milling cutters having obliquely direct-
ed teeth, means carried by said block for rotat-
ing said milling cutters, means for rotating said
block as a unit, a guide hopper for fibrous mate-
rial to be comminuted and having a discharge
opening, a piston operative in said guide hopper
to press the material toward said discharge open-
ing, a pivotally mounted arm supporting said base
with said plate surface disposed in a plane sub-
stantially parallel to and closely spaced from said
guide hopper discharge cpening, and means for
rocking said arm about its pivotal mounting to
oscillate said base in front of said guide hopper
and engage the material in said discharge open-
ing by said plate surface as said block and mill-
ing cutters are respectively rotated, said recesses
and their respective milling cutters being in ra-
diaily overlapping relation in said plate to span
and slightly exceed the transverse area of said
guide hopper discharge opening.

9. A machine as defined in claim 8 wherein
said guide hopper discharge opening is ¢f seg-
mental shape.

10. A machine as defined in claim 9 wherein
said guide hopper discharge opening is of trun-
cated helicoidal shape.

CHARLES EUGENE ROGER VAZIEUX.
LUCIEN HIPPOLYTE PROUTEAU.
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