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6 Claims.

This invention relates generally to disintegrat-
ing apparatus of the rotary hammer mill type, and
particularly to machines of this character such
as are suitable for use in the food processing
industry.

Disintegrating apparatus of the rotary hammer
mill type have been widely used for disintegrat-
ing or reducing the particle fineness of various
products, including for example vegetables and
other food materials. Conventional hammer
mills fall into two general types, namely horizon-
tal and vertical, depending upon whether the axis
of the rotor is disposed horizontally or vertically.
In both conventional types the product under-
going treatment must pass over surface areas
which are either fiat or inclined upwardly in the
general direction of movement of the material.
Thus there is no gravity flow through the ma-
chine, and one must depend upon the centrifugal
effect of the rotating hammers or the crowding
effect of the material to cause continued progres-
sion of material from the feed to the point of dis-
charge. In addition the machines are constructed
in such a manner as to form pockets or relatively
dead spaces in which the material may accumu-
1ate and remain for a considerable period of time,
thus raising the risk of possible bacterial con-
tamination or spoilage. In addition to the fore-
going such conventional machines are difficult to
maintain in a clean and sanitary condition. Upon
terminating a run it is difficult to remove all of the
remaining material, and to clean and sterilize all
of the working parts of the machine ag required
by sanitation regulations.

Tt is an object of the present invention to pro-
vide a new type of disintegrating apparatus which
will be characterized by gravity flow of material
through all the parts of the same.

Another object of the invention is to provide
a novel form of disintegrator particularly adapted
for use in the food industry, and which will
facilitate maintaining the working parts in clean
and sanitary condition.

Another object of the invention is to provide a
machine of the above character which is well
adapted for high speed operation to produce a
fine particle size.

Additional objects of the invention will appear
from the following description in which the pre-
ferred embodiments have been set forth in detail
in conjunction with the accompanying drawing.

Referring to the drawing:

Figure 1 is a side elevational view in section
llustrating a disintegrating machine incorporat-
ing the present invention.
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Tigure 2 is an exploded view illustrating how
the principal working parts of the machine are
removed and reassembled.

Pigure 3 is a cross-sectional detail taken along -
the line 3—3 of Figure 2.

Figure 4 is a cross-sectional detail taken along
the line 4—4 of Figure 2.

Tigure 5 is a cross-sectional detail taken along
the line 5—5 of Figure 2.

Tigure 6 is a cross-sectional view taken along
the line §—56 of Figure 1.

Figure 7 is a cross-sectional view taken along
the line T—17 of Figure 1.

Figure 8 is an elevational view {llustrating
the disintegrating rotor.

The machine illustrated in the drawing con-
sists generally of a base support 0, which can
be formed largely of fabricated metal plate, and
which includes in this instance the bottom wall
{{, the vertical side walls 12, the forward end
wall {3, and the upper inclined wall i4. The walls
i2, i3 and 14 serve to mount the casting 18,
which is annularly contoured and which forms a
mounting plate for other working parts of the
machine.

A shaft 17 is disposed within the base support
19, and is carried by the ball bearing assemblies I8
and 19. Assembly {8 is carried by the journal
mounting 21, which in turn is secured to the ad-
jacent parts of the base support. Ball bearing
assembly 19 is carried by the journal mounting
ving 22, which is secured to the plate 16. The
axis of shaft 17 is at an angle of substantially 45°
to the horizontal, ag shown in Figure 1.

Arcuate ribs 28, 27 (Figure 7) are formed upon
the outer (i. e. upper) face of the plate 6, and
serve to mount another annularly contoured plate
28. This plate has an outer margin 28 adapted
to seat upon the arcuate rib 27, and it is secured
to the rib 26 as by means of the screws 31.

The shaft 17 carries a multigroove pulley 32
which engages the V-belts 33. The belts are
driven by the electric motor 34. This motor and
the exterior part of the belt drive can be en-
closed by the removable hood 38.

The shaft portion 11a which extends beyond the
plate 16 is adapted to mount the disinfegrating
rotor 37. This rotor consists of a hub 38, which is
machined to fit the shaft portion {Te, and which
is threaded internally to engage the threaded
portion 39 of the shaft. Disintegrating hammers
A1 extend radially from the hub 28, and are pref-
erably stageered along the length of the rotor as
illustrated in Figure 8. The uppermost ham-
mers 8ia can have beveled faces to urge material
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3
fed to the same into the zone of operation of the
rotor, as will be presently described. At the low-
er end of the rotor the hub serves to mount a
pair of spaced discs 42 and 43, which are joined
by the hub portion 44. It is preferable to form
the upper face of disc 43 with the radially ex-
tending grooves 46 (Figure 4) and it is also desir-
able to form the lower face of this disc with 2
spiral groove 47 (Figure 5). As will be presently
explained the grooves 46 aid in securing proper
discharge of secondary material, while the spiral
groove 47 tends to prevent material from finding
its way into the upper one of the shaft bearings.

Carried by the plate 28 there is a frame unit
designated generally at 5{, and which serves to
mount a cylindrically shaped screen 52. The
frame consists of the tubular standards 53, which
are spaced circumferentially about the zone of
operation of the rotor, and which are secured
at their ends to the rings 54, 55. The lower ring
85 is clamped to the plate 28 by the screws 31.
Another annular member 58 is removably se-
cured to ring 54 by screws 57, and serves to mount
the screen supporting rim 58. The plate 28 serves
to mount the collar or annular member 59, which
forms an upwardly extendine fange 6{. The
lower edge of the eylindrical screen engages about
the flange $1, and the upper end engages abhout
the flange 58.

The screen is generally formed of a single strip
(or two superposed strips) of perforated ma-
terial bent cylindrical shape. The longitudinal
edges of the strip are bent outwardly to form
the portions 62, which are adapted to ke held
together by the C clamp 63 (Figure ). The C
clamp can engage the stationary pin 64, to pre-
vent its rotation,

The frame unit 54 is generally embraced by
the collecting and discharge shrouding 66. This

shrouding can be formed of suitable sheet metal, 4

and includes the portion 66a which is annularly
contoured and which surrounds the main part
of the frame, and the lower convergent portion
68D on the underside of the frame (Figure 1)
and which provides a downwardly extending
discharge spout. The upper annular portion of
the shrouding is reinforced by the stiffening ring
68, and is adapted to seat upon the annular
member §6. Similarly the lower face of the

shrouding is reinforced by the annular ring 88§, .

and is adapted to be removably secured by quick
detachable clamping means 71, to the peripheral
margin 29 of the plate 28.

A feed hopper 72 serves to supply feed mate-
rial to the upper end of the rotor. When the
machine is not in use this hopper can be closed
by cover 13. Its lower end carries g stiffening
flange 14, which is adapted to be secured to the
frame 51 by the screws 57.

The majority of material supplied to the ma-
chine is disintegrated by the action of the ham-
mers, forced outwardly through the screen 52,
and then delivered through the discharge spout
66b. A smaller amount of material finds its way
into a so-called secondary chamber T6 which
is located at the lower end of the rotor. This
chamber is defined in part by the annular mem-
ber §9, and in part by the member T¥, which is
fitted against the lower edge of member 59, and
in substantially face to face contact with the
lower face of the disc 43. Member 17 is contoured
substantially as shown in Figure 7 to provide a
conduit portion 1T extending downwardly from
the same for discharge of so-called secondary
material. In other words the conduit portion
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T1e communicates with the secondary chamber
space 16, and conveys the material outwardly
and downwardly with respect to the rotor, to a
point of discharge. It will he noted that the
conduit portion TTa is positioned between the
spaced plates 1§ and 28, and is accommodated
by gaps or breaks in the ribs 26, 27 and in mem-
ber 58. Material passing downwardly into the
secondary chamber must pass through the an-
nular orifice plate 718, which is removable and
which is provided with spaced slots 7% which are
disposed about the periphery of disc 42.

It is desirable to provide an adequate seal to
brevent the material being disintegrated from
being contaminated with oil supplied to the hall
bearing assembly 19. Thus the lower side of the
ball bearing assembly is enclosed by the plate
81, which in turn is sealed with respect to the
shaft by the resilient O ring type of seal 82. The
upper side of the ball bearing assembly is en-
closed by plate 83, which has a relatively close
fit about the shaft. Immediately overlying the
plate 83 there is-a slinger disc 84, which is mount-
ed upon the shaft and rotates therewith. Any
oil which finds its way to the lower side of the
slinger disc 84 is discharged outwardly from the
same, and eventually drains through the open-
ing 86.

Figure 2 illustrates how the prinecipal working
parts can be readily disassembled for cleaning
or sterilizing. Thus to disassemble the machine
after a run, the parts are removed in the order
in which they appear in Figure 2, commencing
with the feed hopper 72, and continuing until
one has removed the rotor 31. 'The rotor is re-
moved by use of a suitable tool which serves to
hold the shaft 1T against rotation, while a torque
is applied to the rotor to unscrew the same from
the shaft. When the threads have been disen-
gaged the rotor is slid off the inclined shaff hy
hand. After the parts have heen disassembled
as shown in Figure 2, they can be readily cleaned
and sterilized, and one can then readily clean
the secondary chamber 7§, and the secondary dis-
charge conduit T1a. After all of the parts have
been cleaned, they can be readily reassembled
in inverse order.

The feature referred to above is particularly
desirable in the food industry, where it is neces-
sary to frequently clean and sterilize the work-
ing parts of the machine. It will be noted that
this feature is made possible by the fact that
the rotor shaff is driven from its lower end, thus
leaving the upper side of the machine completely
accessible for removing the various parts. In
addition the ineclined bositioning of the shaft
greatly facilitates the labor involved in removing
and applying the rotor and other parts.

Anocther feature of the machine which is of
particular importance in the food industry, is
the fact that all of the parts through which the
material passes are arranged whereby there is a
natural gravity flow from the point of introduc-
tion of the material to be disintegrated, to the
point of final discharge of the disintegrated ma-
terial. All of the surfaces upon which the ma-
terial undergoing treatment may be temporarily
supported are inclined to the horizontal, where-
by wet or slurry-like materials flow by gravity
over the same to the point of final discharge.
In addition there are no pockets or dead spaces
in which material may accumulate, and which
may encourage bacterial contamination.

Inthe handling of many products, such as fresh
green vegetables being disintegrated to the form
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of a puree, a coarse fibrous material tends to ac-
cumulate in the secondary chamber 716 and dis-
charges from the same through the conduit Tia.
The disc 43 acts in effect as a slinger and impeller
to force such secondary material in a general
outward direction for discharge through the por-
tion 71a. The plate 18 and the slots 78 in the
same serve in effect to control delivery of such
secondary material into the chamber 76. To
accommodate various materials plates 18 of vari~
ous sizes and types can be provided for use with
the machine. Thus the plates may vary with
respect to the size of the openings 78, thershy
more or less controlling the amount and char-
acter of the secondary material.

My construction is well adapted for operation
at relatively high rotative speeds. Thus it is pos-
sible to operate the machine at speeds ranging
from say 6,000 to 9,000 R. P. M. or higher, such
as are desired for relatively fine particle size.

The machine is adapted for use in a closed sys-
tem for the processing of various materials. Tor
example pressure feed means can contintously
supply treated material such as hot cooked vege-
tables to the feed hopper 12 and the material
then caused to pass through the machine with-
out exposure to the air, to be delivered as a puree
from spout 660. .

I claim:

1. In disintegrating apparatus of the rotary
hammer type, a supporting base, a shaft jour-
naled to said base and disposed substantially
on an angle of about 45° to the horizontal, drive
means carried by the base and applied fo the
lower portion of the shaft, a rotor provided with
a plurality of disintegrating hammers and re-
movably attached to the upper portion of said
shaft, a frame removably secured to said base
and including upper and lower annular mem-
bers adjacent the upper and lower ends of the
rotor, a substantially cylindrically shaped screen
carried by said frame and surrounding the zone
of operation of the rotor, the frame providing
a space about said screen for receiving material
passing therethrough, a feed hopper communicat-
ing through the upper one of said annular mem-
bers for supplying feed material to the upper end
of the rotor, and a discharge shroud removably
carried by the frame, said shroud including an
annular portion surrounding the screen and a
portion forming a discharge conduit extending
downwardly from the lower side of the screen.

9. In disintegrating apparatus of the rotary
hammer type, a supporting hase, a shaft jour-
naled to said base and disposed on an axis of
substantially 45° to the horizontal, means for ap-
plying driving torque to the lower portion of the
shaft, a disintegrating rotor having a plurality of
hammers and removably secured to the upper por-
tion of the shaft, a frame removably secured fo
the base, a hopper removably secured to the frame
and serving to supply feed material to the upper
end of the rotor, a screen surrounding the rotor
and carried by the frame, the frame providing
a space about the screen for receiving material
passing therethrough, a discharge shroud remov-
ably carried by the frame and including an an-
nular portion surrounding the screen and a con-
duit portion forming a discharge spout extend-
ing downwardly from the lower side of the screen,
means forming a secondary chamber adjacent the
lower end of the rotor and below said screen,
and a downwardly directed discharge spout com-
municating with the lower side of said secondary
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chamber for discharge of material accumulating
therein.

3. In disintegrating apparatus of the rotary
hammer type, a supporting base, a shaft jour-
naled to said base and disposed on an axis of
substantially 45° to the horizontal, means for
applying driving torque to the lower portion of
the shaft, a disintegrating rotor including a plu~
rality of hammers and removably secured to the
upper portion of the shaft, a frame unit remov-
ably secured to the base, said frame unit includ-
ing upper and lower annular members adjacent
the upper and lower ends of the rotor, an annular
plate carried by the base and forming means

5 for mounting said frame, a hopper removably se-

cured to the frame and serving to supply feed
material to one end of the rotor, a screen sur-
rounding the rotor and carried by the frame, the
frame providing a space about the screen for re-
ceiving the material passing therethrough, a dis-
charge shroud removably carried by the frame
and including an annular portion surrounding the
sereen and a conduit portion forming a discharge
spout extending downwardly from the lower side
of the screen, means forming a secondary cham-
ber adjacent the lower end of the rotor and below
said screen, said secondary chamber bheing adapted
to accumulate material delivered downwardly
from the zone of operation of the rotor, and a
downwardy directed discharge spout communi-
cating with the lower side of said secondary
chamber for discharge of material accumulating
therein, said spout being located below said an-
nular plate.

4. In disintegrating apparatus of the rotary
hammer type, a base, 2 pair of spaced parallel
plates carried by the base and inclined at an
angle of substantially 45° to the horizontal, a
shaft journaled to said base and disposed on an
angle of substantially 45° to the horizontal and
substantially 90° to the planes of said plates, the
upper portion of said shaft projecting from said
plates and the lower portion of said shaft being
within said base, means for applying driving
torque to the lower portion of the shaftf, a dis-
integrating rotor having a plurality of hammers
and removably secured to the projecting portion
of the shaft, a frame unit removably mounted
upon the upper one of said plates, a hopper re-
movably secured to the frame unit and serving to
supply feed material to the upper end of the
rotor, a screen carried by the frame unit and
surrounding the zone of operation of the rotor,
a discharge shroud removably carried by the
frame and including an annular portion sur-
rounding the screen and a conduit portion form-
ing a discharge spout extending downwardly from
the lower side of the screen, means forming a
secondary chamber adjacent the lower side of the
rotor and intermediate said plates, and a down-
wardly directed discharge spout located between
said plates and communicating with the lower
side of said secondary chamber, said spout serv-
ing to discharge secondary material accumulat-
ing in said secondary chamber.

5. In disintegrating apparatus of the rotary
hammer type, & supporting base, a shaft jour-
naled to said base and disposed on an axis of sub-
stantially 45° to the horizontal, the lower por-
tion of said shaft extending into said base and
the upper portion projecting from the base,
means for applying driving torque to the lower
portion of the shaft, a disintegrating rotor hav-
ing a plurality of hammers and removably se-
cured to the upper portion of the shaft, a frame
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unit carried by the base, a screen surrounding
the zone of operation of the rotor and carried by
the frame unif, means forming a secondary
chamber adjacent the lower end of the rotor and
helow said screen, and a flinger disc carried by
said rotor below the hammers of the same and
disposed in said secondary chamber, said finger
disc serving to: propel material outwardly from
said shaft.

6. In disintegrating apparatus of the rotary
hammer type, a supporting base, a shaft jour-
naled to said base and disposed substantially on
an angle of about 45° to the horizontal, drive
mesns carried by the base and applied to
the lower portion of the shaft, the upper por-
tion of the shaft forming a stud portion for
mounting a rotor, a rotor provided with a
plurality of disintegrating hammers and re-
movably sttached to the upper stud portion of
the shaft, & frame removably secured to said base
and including upper and lower annular mem-
bers adjacent the upper and lower ends of the
rotor, the lower annular member being remov-
ably secured to the base, a substantially cylin-
drically-shaped screen carried by said frame and
surrounding the zone of operation of the rotor,
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the frame providing a space about said screen
for receiving material passing therethrough, a
feed hopper communicating with the upper one
of said annular members for supplying feed ma-
terial to the upper end of the rotor, and a dis-
charge shroud removably carried by the frame,
said shroud including an annular portion sur-
rounding the screen and a portion forming a dis-
charge spout extending downwardly from the
lower side of the screen for gravity discharge
of disintegrated material.
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