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2,949,246
GARBAGE DISPOSAL UNIT

Robert W. Hyde, Cincinnati, Ohio, assignor, by mesne
assignments, to American Radiafor & Standard Sani-
tary Corporaticn, New York, N.Y., 2 cerporation of
Delaware

Contipuation of abandoned application Ser, No. 262,626,
DPec. 20, 1951. This application Nov. 18, 1953, Ser.
No. 392,873

19 Claims, (ClL 241—46)

This invention relates to garbage disposal units of
the type designed for installation in houses, apart-
ments and other places where the capacity demands are
not unduly severe. It is the primary object of the in-
vention to provide an efficient garbage disposal unit,
of the type referred to, which can be manufactured and
sold for a price which is considerably lower than the
average price of garbage disposal units now on the
market.

This application is a continuation of my copending ap-
plication which was filed December 20, 1951, Serial No.
262,626, now abandoned.

The units now available, generally include a com-
minuting chamber, a rotatable impeller, and an electric
motor; these elements being disposed upon a common
vertical axis, with the impeller located at the lower end
of the comminuting chamber and in direct driving con-
nection with the motor which is beneath it. In the usual
installation the disposal unit is mounted beneath the
kitchen sink in the drain line, and garbage deposited in
the comminuting chamber through the drain opening in
the sink. When the unit is being operated, water is
run into the chamber to flush the comminuted garbage
from the unit and through the drain line to the sewer
or septic system. Heretofore, garbage disposal units have
smployed a plurality of vanes, sets of so-called “ham-
_ners,” or other protuberances which were formed as
part of the impeller, or mounted upon it, and which
functioned to forcibly throw the garbage against toothed
plates or other comminuting surfaces mounted upon, or
formed as part of, the wall of the comminuting chamber.
In other words, of the two elements, the impeller or the
chamber wall, past designers have used the latter to
do the comminuting, the impeller functioning primarily
as a means for forcibly directing the garbage against the
chamber wall.

In the present disposal unit this relationship is reversed.
Comminuting is done primarily by means of a spinning
cutter disc, this disc being installed in the unit in the
same refative position as the impellers of the past, and
the means for directing garbage to the comminnting ele-
ment being disposed upon the chamber wall. It is found
that this reversal of relationship greatly simplifies the
construction. For one thing it is unnecessary to make
the parts nearly as heavy as in past units. Furthermore,
the parts can be made by simple stamping or forming
operations as contrasted with casting and. forging opera-
tions. It is also found that the present unit is quieter
running than the impeller type unit. In addition, there
are no shiftable parts, such as the hammers of past im-
pellers, which are apt to move and throw the unit out
of balance, the result being that there is little, if any,
vibration to the present unit while in operation.

To insure fine division of the discharged garbage, a
shearing ring is employed which cooperates with the spin-
ning cutter disc to cut stringy materials.
past constructions were designed to do this and oftentimes
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2
drains were clogged by such things as the strings in
celery and other fibrous vegetables where these string-
like particles were permitted to pass through the unit.
The shearing ring is simple in design and also adapted to
be made by inexpensive stamping or dieing operation.

The results of tests have shown that the simplification
of cemstruction has not adversely affected the cperating
efficiency of the unit as compared with the more expen-
sive, complex, and heavier units of the past. The rate of
discharge is about average, being somewhat slower than
the very fast discharge types, and faster than the slow
cnes. However, there is a distinct advantage to the rate
of discharge of the present unit because where the dis-
charge rate is exceptionally high, drain systems tend to
become overburdened and clog.

Other objects and features of the invention will be
readily apparent to those skilled in the art from the
following detailed description of the drawings in which:

Figure 1 is a cross sectional view through the central
axis of a garbage disposal unit incorporating the principles
of the present invention.
~ Figure 2 is a cross sectional view taken on the line
2-—2 in Figure 1.

Figure 3 is an enlarged fragmentary cross sectional
view taken on the line 3—3 in Figure 2.

Figure 4 is a fragmentary cross sectional view taken
on line 4—4 in Figure 1.

Figure 5 is a fragmentary view, in elevation, showing
a portion of a shearing ring used in the unit.

Figure 6 is a fragmentary top plan view of a portion
of the comminuting disc illustrating a modified construc-
tion of the marginal cutting edges.

Figure 7 is a cross sectional view taken through the
central, vertical axis of a modified form of a garbage dis-
posal unit incorporating the principles of the invention.

Figure 8 is a cross sectional view taken on the line
8—8 of Figure 7 showing a preferred form of the cutter
disc.

Figure 9 is a cross sectional view taken on the line
9—9 of Figure 7. The arrows superimposed on this
view represent the flow pattern of food waste during the
operation of the unit. The cutter disc is not included
in this view for clarity.
~ Figure 10 is a fragmentary cross sectional view taken
on the line 16—1¢ of Figure 8.

Figure 11 is a fragmentary cross sectional view taken
on a plane through the vertical central axis of the dis-
posal unit, said plane passing through one of the vanes
provided on the inner wall of the casing.

The unit of this invention disclosed in Figures 1-6 in
general, includes a comminuting chamber 16, a rotatable
comminuting element 11, and an electric motor 12,
which drives the rotatable element. These parts - are
mounted upon a common vertical axis which is also the
axis of the motor shaft, shown at 13. The comminuting
chamber is open at the top and the unit mounted di-
rectly beneath the drain opening of a kitchen sink, part
of which is shown in section at 14. Preferably the unit
is suspended from a mounting ring 15 which is secured
to a sink sleeve 16. The sink sleeve may be of substan-
tially conventional design having an annular flange 27
about its top which engages the sink surface surround-
ing the drain opening. Beneath the sink the. sink
sleeve is threaded externally to receive the mounting
ring. In the embodiment shown, the ring 15 has an
inner collar portion 18 which is threaded internally so
that it may be drawn up on the sink sleeve 16 to com-
press .a washer 26 made of soft fiber or similar material
between its upper surface and the underneath surface of
the sink about the drain opening. The outer margin of
the mounting ring is turned down or flanged as at 21 and
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is bored and tapped radially to receive threaded studs 22.
These studs are bevelled at their inner ends as at 23, and
engage a wedge ring 24, which is at the top of the unit
and arranged so that it is.forced upwardly when the
studs are tightened upon it. By providing three or more
of the threaded studs, the unit may be fastened securely
and centered correctly with respect to the opening in the
sink sleeve. Preferably lock nuts, such as the one shown
at 25, are used to lock the studs in position once they
have been adjusted.

In the embodiment shown, the wedge ring 24 is
molded onto a rubber, vibration dampening annulus 26
which is designed to fit the lower face of the mounting
ring 15 surrounding. collar 18. Molded into or im-
bedded in the rubber annulus is a neck 27 formed at
the top of an upper part 28 of the housing for the unit,
the neck 27 extending upwardly from a flange 30 which is
turned inwardly from the housing wall.

The above described mounting has several advantages.
For one thing, the only connection between the unit and
the sink itself is through the molded rubber annulus.
Thus, all vibration in the unit is absorbed before reach-
ing the sink, which by its very nature is a rather effective
sounding board. Another advantage of this mounting
is that it is short coupled. This means that the distance
between the bottom of the sink and the outlet of the
unit, generally indicated at 31, is correspondingly
shortened. In the preferred embodiment, this distance
is somewhere in the neighborhood of five inches. In
many installations particularly in older houses, this dis-
tance is quite critical, and if too great, makes it im-
possible to connect a garbage disposal unit to existing
drain pipe facilities without making extensive and ex-
pensive alterations.

The unit is built upon a body casting or frame 32,
which is near the middle of the unit. The frame con-
stitutes a base or foundation for all parts of the unit
since they are either attached to or supported by it.
Generally speaking, the comminuting members are
mounted above the frame, and the electric motor and its
wiring disposed below it. The parts of the unit above
the frame are enclosed by upper housing 28, and the
parts below the frame enclosed by lower housing 33.
The two parts of the housing seat in annular grooves
which are cast into the periphery of the frame, leaving
an annular bead, indicated at 34, between them (see
Figure 1). The seats above and below the bead are
rounded to accommodate turned over rims of the re-
spective upper and lower housing parts, the rims being
indicated at 35 and 36 respectively. These turned over
rims 35 and 36 accommodate a snap on band 37, the
band itself being hidden from view by a decorative strip
38 which is secured to the band by metal screws such as
the one shown at 39. This method of fastening the
two housings together and to the central frame 32, is
quite economical and makes the assembly of the umnit
rather easy. It also adds considerably to the appearance
of the unit.

The upper face of frame 32 is milled out annularly to
provide a seat 40 which accommodates the lower edge
or rim of a casing, indicated at 41, which defines the
comminuting chamber 10. The casing is held friction-
ally between seat 40 and a shoulder 42 which is formed
near the upper end of the upper housing part 28 where
flange 30 and neck 37 join one another. The upper edge
or rim of ‘casing 41 is turned inwardly to provide a
small flange or beading 43 on which is seated a rubber
gasket 44. This gasket is interposed between shoulder
42 and beaded edge 43. At its lower end the casing 41
is turned outwardly to provide a small annular flange or
beaded edge 45. = At this end of the casing also, a rubber
gasket 46 is employed to cushion the casing from its seat
upon frame 32. Gasket 46 rests upon a shearing ring
47 to be described in detail below, the ring 47 resting
directly upon seat 40. It is to be noted that the casing
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41 which defines the comminuting chamber is frusto-
conical in shape tapering outwardly from top to bottom.
The reason for this will be explained below.

The motor for the unit is attached to the under side
of frame 32. The motor stator and its windings are
indicated generally at 50. The stator is bolted in an
annular seat 51, machined into the frame marginally.
If desired, a hard fiber washer 52 may be interposed be-
tween the stator 50 and seat S1. Motor shaft 13 is
rotatably journalled in upper and lower bronze bearings,
53 and 54 respectively which are seated within a central
bore which extends vertically through frame 32. The
lower end of shaft 13 depends below the frame and has
a rotor 55 press-fitted tightly upon it, and locked against
turning by a key 56. The upper end of the motor shaft
13 has its opposite sides machined off to provide flats
57 (see Figure 2) and the rotating element 11 seated
thereon. Above the rotating element 11, the upper end
of shaft 13 is threaded to accommodate a nut 58. When
tightened, the nut draws a lock ring 59 up against the
lower bushing 54 to hold the motor and shaft assembly
in place. ~ A packing gland 61 surrounds the upper bush-
ing and is seated within the upper face of frame 32 to
insure that no liquid seeps past the shaft bearings to
the motor.

In the embodiment shown, the motor is of the capacitor
start type, a capacitor being shown at 62, Preferably
the capacitor is mounted upon a removable plate 63 in the
lower end of the lower part 33 of the housing. Although
not shown, it will be understood that the necessary wir-
ing for the motor may also be mounted on removable
plate 63.

The upper face of frame 32 is channeled out to pro-
vide an annular trough 64 which leads to an outlet 65
formed at one side of the frame. Outlet 65 is joined
with the drain line 31, a gasket 66 being installed be-
tween the two mating surfaces, and the drain line 31
pulled up tight by means of bolts 67 which pass through

" a flange at the end of the drain line and thread into

appropriately tapped holes in the frame around the out-
let. '

The body casting or frame design, disclosed in the
drawings, is preferred for the reason that the moving
parts are very effectively cooled by the flush water which
is passing through the unit when the unit is in operation.
It is to be noted that the stator is mounted directly upon
the frame so that it receives the cooling benefits of the
water. Thus, with there being little likelihood of the
stator overheating it may be made smaller than would
otherwise be the case. It is also found that the cooling
of the frame makes it unmecessary to use expensive ball
or roller bearings for mounting the motor shaft. Further-
more, the construction shown cuts down on the overall
height of the unit, makes the construction less expensive,
and is comparatively light in weight.

The rotating element or cutter disc 11, which is shown
in detail in Figures 2 and 3 of the drawings, comprises
the main comminuting element of the present disposal
Preferably this element is formed from a steel
plate by stamping or dieing operations, and tempered or
hardened subsequent to such operations. The center of
the element is depressed slightly in the area of packing
gland 61 and the outer marginal rim likewise depressed
so that these two portions lie in the same plane, which

i plane is removed only slightly upwardly from the plane

of the shearing ring 47 noted above. The shearing ring
includes a multiplicity of circumferentially spaced teeth
70, which extend inwardly radially from an annular base
portion 71 which is engaged upon seat 40. Teeth 70
cooperate with a plurality of shearing edges 72 formed at
the outer marginal rim of clement 11 by stamping out
semi-circular portions of the edge and spacing the semi-
circular. portions to leave disc material between them.
From Figure 1, it will be seen that when stringy articles
pass through the marginal semi-circular openings, shear-
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ing edges 72 in cooperation with teeth 70 cut them into
pieces of a size which can pass freely through the drain
system.

The upper surface of element 11 has a plurality of V-
shaped tangs 73 formed upon it, these tangs being struck
upwardly by a stamping operation during the initial
formation of the element. Preferably, after the tangs are
struck up, they are re-worked from the upper side of

the element by reverse stamping so that their .edges are -

swaged over to provide a sharp knife-like edge such as
that shown at 74 in Figure 3. The pattern of these tangs
may be a random one, however, it is preferred that they
be oriented as shown in Figure 2 so as to present cither
the apex of the V or a flat side thereof in the direction
of rotation of the element, this being clockwise in Figure
2. At least each tang should be oriented so that a flat
side is at no time ahead of a radial line from the axis
of the element through the apex of the V. In addition
to the tangs, the plate may be perforated by a plurality
of drain holes such as those shown at 75. ‘A greater
number of tangs than those shown may be employed
however, it is found that the number illustrated is suffi-
cient for satisfactory operation when a standard 1725
r.p.m. motor is used for driving the element. When gar-
bage is placed in the comminuting chamber and the motor
turned on, the plate-like comminuting disc revolves and
the garbage is forced outwardly by centrifugal force
against the chamber wall. Since this wall tapers out-
wardly and downwardly the garbage is wedged down-
wardly against the spinning disc where it is cut by the
tangs 73 and shredded by the shearing edges 72 at the
margin of the disc. I prefer to use a pair of directing
vanes disposed at opposite sides of the chamber, one of
which is shown at 76, for turning the garbage back in
toward the center of the disc and to prevent high speed
rotation of the mass of garbage. The vanes should be set
at an angle so that they slant downwardly in the direc-
tion of disc rotation. Otherwise expressed, the upper
end of each vane is in advance of the lower end rela-
tive to food waste impinging upon a vane under the
action of the rotating disc. The vanes impart a tumbling
action to the garbage and also give it a downward com-
ponent which tends to force it against the spinning disc.
These vanes 76 may be cast or made from sheet metal
as shown in Figure 4. Preferably each vane is triangular
in cross section tapering from a point at the top to a
broad base terminating just above the lower end of the
comminuting chamber. Also it is to be noted that the
slope of the side 77 of the vane against which the spin-
ning garbage is thrown by the spinning disc is larger and
nearer a tangent than the other face in order to avoid
an abrupt angle in which garbage could lodge. In oper-
ation garbage disposed upon the spinning disc tends to
equalize itself, that is, it spreads over the disc and does
not bunch up or collect at one side, where its concen~
trated weight might give rise to an objectionable vibra-
tion in the unit. It should be noted in this connection,
that the garbage i§ ground, shredded or comminuted as
the result of relative movement between it and the disc.
In past constructions:the garbage was caught upon pro-
jections on a whirling impeller and rotated with it until
ground up by <ontact with cutting elements on the wall.
So often the garbage bynched up or collected at one
side in a mass which unbalanced the nnit giving rise to
severe and moisy vibrations.: In the present unit the gar-
bage is constantly being turred from the outer periphery
of the spinning disc in toward the center by the vanes
s0 that it is being coatinuously,agitated or tumbled and
is never permitted to rest so :)[at it can bynch up or
attain the velocity of the commiriuting disc to.cause vi-
bration or avoid the grinding and shredding action of the
tangs 73. Particles discharged from the unit can mever
be larger thau the openings or indejtations in the edge
of the disc, however, it is quite unlijigly that a particle
this Jarge would be passed because of “ii:th 70. In fact,
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tests have shown that the discharge is exceedingly finely
divided, being in the nature of a slurry or sludge rather
than in the nature of discrete particles.

The discharge rate or action of the unit may be in-
creased by the expedient shown in Figure 6. In this
view, which is a top plan view, the cutting edges at the
margin.of the disc are formed at a slight angle as indi-
cated at 78, This angle may be from 20 to 30 degrees
to the vertical:so-that a multiplicity of propeller-like sur-
faces .are provided, The.angulated surfaces are arranged
so that when the disc is spinning, the flush water is pulled
through the disc, i.e., forced downwardly. Where in
the instance shown in Figure 2, the teeth at the edge of
the disc are formed by a die descending vertically, the
ones .in Figure 6 are formed by a die which descends
at an angle. It will be obvious though that the angulated
surfaces 78 of the cutting edges may be formed by
means other than stamping. .

The modified form of the unit of this invention, which
is the subject of Figures 7--11, follows generally the basic
construction of the unit described above. There are,
however, modifications in the basic design which increase
the overall efficiency of the unit. The same major ele-
ments are employed. That is, the modified form in-
cludes a comminuting chamber 10, a rotatable com-
minuting element 11 and an electric motor 12, which
parts are mounted upon a cast frame or body casting
and which are enclosed within upper and lower housing
members or housing shells 28 and 33, respectively.

In the modification, food waste is cut up or com-
minuted in three stages. The first stage takes place

‘when the food waste first falls onto the spinning cutter

disc. Soft waste is disintegrated substantially instantly
upon being struck by the sharp cutter disc teeth, Food
waste which is not comminuted in the first stage is cut
up or disintegrated in the second stage when it moves,
under the action of centrifugal force, to the outer mar-
ginal rim area of the cutter disc, In this second stage,
the vanes described above come into play to direct the
food waste from the comminuting chamber wall back
onto the spinning disc. The third stage begins when the
pieces of food waste have been reduced in size to a point
where they may pass under the vanes and into an annular
recess surrounding the rim of the disc where the teeth
of a shearing ring further cut or shed the waste into
particles of a size to pass safely through the drainage
system.

In all three of the stages, solids in the food waste are
continuously subjected to a cutting action (as contrasted
with a mashing or squashing action), the theory being
to reduce or sub-divide the solid pieces of food waste by
repeatedly cutting off tiny particles, and then further
cutting or subdividing these particles, until the whole
mass is sub-divided to a point where the particles are
a size which may be flushed safely through the drainage
system. It is found that reducing the food waste in this
way does not produce a substantial amount of froth or
foam., The discharge is more on the order of a thin
slurry which will pass through a drainage system faster
and more readily than a frothy or foamy discharge.

In the modification, the casing on the inner cone which
defines the comminuting chamber is indicated generally
at 80. In the instance shown, two direction vanes §1—81
are formed as part of the wall of the casing, these vanes
being located substantially diametrically opposite to one
another, as shown in Figure 9. It will be seen that the
vanes 81—81 are substantially the same functional shape
«s the vanes 76—76 shown in Figures 1 and 4. The
casing 80 tapers upwardly and is turned inwardly at the
upper end thereof to provide an annular shoulder 82.
At the inner edge of shoulder 82, an upstanding flange
83 is provided, this flange being seated within a modi-
fied form of vibration dampening rubber annalus which.
is disclosed in divisional application Serial No. 815,992
filed May 26, 1959, Adjacent the lower end thereof,
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the wall of casing 80 is flared outwardly sharply as at
8:3. It will be seen from Figure 7 that the flaring pro-
vides an annular recess above the outer marginal edge
o-f_ the cutter disc. In the present instance, a shearing
ring 85 is employed having upstanding teeth 86. These
teeth reside within an annular seat 87 which is- formed
in the wall of the casing at the lower end of the recess,
the wall being turned outwardly and then downwardly
as shown in Figure 7. ‘

The lower edge of the casing 80, as at 88, is turned
outwardly below seat 87 to provide a flared rim which
seats on top of the shearing ring 85, The body casting,
which is indicated in the present instance by the numeral
89, has an annular shoulder formed in it to accommo-
date the shearing ring. It is preferred that the shear-
ing ring be press fitted into place against the shoulder.
A large .neoprene O ring 90 may be employed to seal
the outer marginal edge of the casing 80, the ring being
held in place by a retainer 91 which extends around the
outside of the casing just above the O ring. The re-
tainer may be spot welded to the casing. -

The cutter disc which is indicated in the modified unit
by the numeral 92 is slightly different in construction
from the one employed in the unit of Figures 1-6, in-
asmuch as the upstanding teeth 86 of cutter ring 85 make
the shearing edges 72 unnecessary. It will be noted
from Figure 8 that the teeth or tangs indicated at 93 on
cutter disc 92 are oriented in substantially the same pat-
tern shown in the unit of Figures 1-6. The shapes of
tl}e tecth are modified slightly, however, in ordsr to pro-
vide a greater overhang than that shown at 74 in Figure 3.
A preferred method of forming the teeth 93 is disclosed
in my co-pending application filed December 14, 1953,
Serial No, 397,984, now Patent No. 2,787,174. The
method results in extremely sharp knife-like edges on
the_ teeth which speed the comminution of the waste and
which are less likely to be dulled over prolonged, hard
use. The function of the teeth and the operation of the
cutter ’(.ﬁsc remain substantially unchanged.

At exght. evenly spaced points around the periphery
of the cutting disc, the edge thereof is struck down to
expose a radially disposed edge 94, and a face 95 below
the nge. The face 95 is exposed in the direction of
rotatlon.of the cutter disc and presents a substantially
sharp, right angular shearing edge 96 to the upstanding
teeth 87 of shearing ring 85. Sece Figure 10. It will be
noted also in this figure that the upper edge of each of
the tee'th 86 is angulated to present a sharp edge 97 to
oncoming food waste. The eight exposed faces 95 in
the margipal rim area of the cutter disc and the teeth on
the shearing ring provide the third-stage cutting action
referred to above.

Tpe second stage cutting action is illustrated diagram-
mat}cally in Figure 9. It will be assumed that food waste
having large, solid particles therein is being subjected to
the cutting action of the teeth 93, Obviously, in order fo«
the cutter disc teeth to be effective, there must be some
relative movement between them and the food waste;
for, if the food waste were permitted to come to a rest
relative to the spinning disc, it wonld simply travel with
the disc and although it might be worn away in time by
rubbing against the chamber wall, it would not be cut
up and disintegrated in the efficient manner of which
the present unit is capable. The vanes 81, which in
the present instance are formed as part of the casing or

_inner cone wall 89, insure that substantial relative move-
ment is maintained at all times between the disc and
food waste. ‘These vanes, it will be noted from Figures
7 and 9, each present an angulated face 98 to oncoming
food waste which slopes upwardly toward the oncoming
waste at substantially 55° to the plane of the spinning
disc. The face 98 as will be seen from Figure 9 also is
disposed in a plane, a trace of which on the cutter disc
is disposed substantially chordally as shown by the arrows

in Figure 9. The other upright wall of the vane, which
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is indicated at 99, preferably is disposed substantially
vertically. The third wall 100 at the bottom of the vane
may flare upwardly and inwardly toward the disc at
substantially the same angle as the wall of the casing in
recessed portion 84 thereof,

Referring again to Figure 9, and specifically to the vane
which is shown in the upper half of this figure, the trace
of an extension of the face of wall 98 of this vane on
the disc follows the line of arrows slanting downwardly
toward the right in this figure; and, as shown, this line,
which is a chord, subtends an angle of approximately
110°. Otherwise expressed, the chord subtends an arc
of 110° on the circle generated by a point on the revolving
disc. Hence, the chord length is substantial. Looking at
it another way, food waste upon the rotating cuiter disc
is directed by the face of the vane across the disc so that
it strikes the wall of the casing at a place spaced sub-
stantially away from the vane in the direction of rotation
of the disc. Food particles thus directed do not strike the
wall -of the casing immediately adjacent to the vane, but
are given an appreciable inward direction, thereby main-
taining the substantial relative movement between the
disc and food waste to which reference has been made.

The vanes thus described do two things. First, they
tumble or agitate the food waste; and second, they direct
it, Referring now to Figure 9, it will be appreciated that
any displacement of a mass of food waste relative to the
center of the spinning disc will bring about a relative ac-
celeration or change of speed between the food waste -
and the disc. Starting with a solid piece of food waste,
when it falls onto the spinning disc it is instantly engaged
by the teeth 93 and started toward the wall of casing 80.
The piece is moved along the wall until it strikes one
of the two vanes 81. The piece of waste then is directed
by the slanting face 98 of the vane in a direction which
is substantially chordal with respect to the center of the
disc. Once thus directed, the centrifugal force, imparted
to the piece of waste by the spinning disc, is no longer
effective; for, as soon as the particle is deflected off of the
face 98 it has a new line of movement and has inertia
in the new direction, When moving in this direction, it,
of course, has movement relative to the teeth 93 on the
disc. In this relative movement, the teeth are moving con-
siderably faster than the solid pieces of food waste, be-
cause the waste is slowed down through its contacts with
the wall of the casing and the vanes. The waste being
subiected to the cutting action of the teeth and the direct-
ing action of the vanes follows a path which is roughly
rectapgular, At two sides of the “rectangle,” the waste
move in a substantially straight line after coming off
of the vanes. At the other two sides of the rectangle,
the *vaste moves in an arcuate path as defined by the wall
of t1e casing 80. The waste continues in this path until it
is seduced in size sufficiently to pass under the vanes.
into the annular recess at which time it is subjected to the
cutting action of the exposed faces 95 in the marginal
rim area of the cutier disc and to the shearing action
of the teeth 86, on the shearing ring.

The roughly rectangular path of the food waste shown
diagrammatically in Figure 9 applies also to the embodi-
ment of the unit which is disclosed in Figures 1-6. Third
stage cutting action also takes place in the unit shown -
in Figures 1-6, however, it is to a lesser extent than in
the modified form of the unit.

The particle size of food waste which is permitted to
pass the cutting disc and shearing ring into a drain trough
indicated at 102 (which is provided underneath these ele-
ments) varies. However, the largest “cube” usually found
is approximately ¥ of an inch in size,- Some paper
thin pieces may be slightly larger, however, it is found
that 85% of the discharge will pass through a standard
¥ inch screen.

After food waste has been acted upon by the cutter disc
and the cooperating shearing edges on the periphery of
the cutting disc and the upstanding teeth 86 of cutter
ring 85, it is washed into the drain trough indicated gen-



erally by the numeral 161. For a deiailed disclosure
of the drain trough reference is made to divisional patent
application Serial No. 838,196, filed September 4, 1959.
For details of the construction of the mount ring, in-
dicated generally at 102, for the unit by which it is atiached
to a sink, reference is made to divisional patent application
Serial No. 815,992, filed May 26, 1955. Also for details
of the housing construction, including upper and lower
shells 28 and 33 respectively, and the snap ring designated
156, reference is made to divisional application Serial
No. 815,991, filed May 26, 1959.

Following the general principles of the construction of
the embodiment of the invention disclosed in Figures 1
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through 6, the embodiment of the invention of Figures .

7-11 also includes a motor rotor 133 which drives a shaft
134. The shaft is appropriately journalled as in bearings
as shown and extends up through the wvertical central
axis of the body casting 8%. The upper end of the shaft
is configured to provide a flat indicated at 144 in Fig-
ure 8, this flat fitting an opening in the center of cutter
disc 92 to key the disc to the shaft. A nut 145 is threaded
onto the upper end of shaft 134 immediately above the
disc, the threads being such that the nut tends to tighten
as the disc rotates.

The stator 146 of the motor fits into a seat 147
machined into the underside of the body casting 89, the
underside of this casting being configurated to provide
clearance for the motor windings. Also as showan, the
lower end of housing shell 33 encloses a capacitator 148
for the motor circuit, an overload switch 149 of con-
ventional construction, the capacitator and overload switch
being separated from the motor by an insulating wall 159.
Leads 151 for the electrical system of the umit enter the
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lower shell 33 through an opening as shown. 1t is pre- .

ferred that rubber bumpers or feet 252 be provided for
the underside of the unit so that it may be stood in up-
right position prior to dnstallation.

Reference is also made to copending application Serial
No. 309,263, filed September 6, 1952, now Patent No.
2,709,046, which discloses a stopper which may be used
in conjunction with the unit. Copending application Serial
No. 431,895, filed May 24, 1954, now Patent  No.
2,896,866, discloses a preferred form of baffle fingers
which are provided to prevent water from splashing out
of the unit when it is in operation. These same fingers
also serve to caution a perscn when placing focd waste
into the umit not to insert his fingers so far that they
might be caught by the cutting edges on the spinning
disc. Alsp as explained in the copending application
to which reference has been made the fingers cause a
curtain of water to formn over the opening of the unit
when it is in operaticn, this curtain of water acting as
a silencer to deaden cutting noises which might other-
wise be heard through the throat of the unit,

In substance, the outstanding feature of the unit is
its low cost. However, efficiency of operation, rate of
discharge and fine division of the material discharge have
not been sacrificed for economy. The unit is compara-
tively small and light in weight, but in spite of this operates
just as efficiently as the larger, expensive units of the past.
It is also to be noted that the construction and arrange-
ment of the parts makes it possible to enclose the unit
within an attractive housing, something which has been
given little consideration by past designers, The unit is
also permanently sealed, since the snap-on band 37, when
seated, is difficult to remove without destroying it. Of
course, cther types of bands than the one shown may be
used, but the one illustrated is preferred because it prevents
tampering with the uvnit, it being preferred that repairs
when necessary be done by the manufacturer.

Having described my invention, I claim:

1. In a garbage disposal unit, a body casting, a shaft
journelled in the center of said body casting for rotation
about a vertical axis, a cutter disc disposed immediately
above said body casting and in driving connection with
the upper end of said shaft, said cutter disc having a
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plurality of cutting teeth on the upper face thereof, ah
electrical motor disposed beneath said body casting and
in driving connection with the lower end of said shaft,
an annular seat formed in the upper face of said body
casting surrounding said annular seat and concentric with
the outer edge of said circular cutting disc, a shearing
ring immovably mounted in said seat, said ring configu-
rated to present a plurality of shearing edges to the outer
edge of said disc, said outer edge of said disc configurated
to present a plurality of shearing edges to the shearing
edges om said shearing ring, a frusto-conical casing, said
casing seated on said shearing ring, the lower portion of
said casing tapering sharply inwardly to define an an-
nular recess above the outer edge of said circular cutting
disc, said casing above said recess tapering less sharply
inwardly to define with said cutting disc a comminuting
chamber, and the wall of said casing configurated to
provide at least one directing vane which extends inwardly
therefrom above said recess, said directing vane having
a slanting face thereon disposed to direct particles of food
waste which are on the rotating cutter disc and which are
too large to enter said anmular recess in a direction on
the cutter disc which is substantially chordally with re-
spect to the center thereof, whereby such large particles
are subjected to the cutting action of the teeth on the
cutier disc, and particles of smaller size are subjected to
the shearing action of the shearing edges on the shear-
ing ring and on the outer edge of the cutter disc.

2. In a garbage disposal unit, a rotatable cutter disc,
said cutter disc having a plurality of cutting teeth on the
upper face thereof, a shearing ring . surrounding and
conceniric with the outer edge of said circular cutting disc,
said ring configurated to present a plurality of shearing
edges to the outer edge of said disc, said cuter edge of said
disc configurated to present a plurality of shearing edges
to the shearing edges on said shearing ring, a casing seated
on said shearing ring, the lower portion of said casing
tapering sharply inwardly to provide an annular recess
above the outer edge of said cutting disc, said casing
above said recess tapering less sharply inwardly to define
with said cutting disc a comminuting chamber, at least one
directing vane associated with the wall of said casing at
the inner side thereof above said recess, said directing
vane having a slanting face thereon disposed to direct paxr-
ticles of food waste which are on the rotating cutter
disc and which are too large to enter said annular recess
in a direction on the cutter disc which is substantially
chordally with respect to the center thereof, whereby
such large particles are subjected to the cutting aciion
of the teeth on the cutter disc until they are reduced in
size to a point where they may enter said annular recess
and be subjected to the shearing action of the shearing
edges on the shearing ring and on the outer edge of the
cutter disc. ]

3. In a garbage disposal unit, a body casting, a shaft
journalled in the center of said body casting for rota-
tion about a wvertical axis, a cutter disc disposed above
said body casting and in driving connection with the upper
end of said shaft, a plurality of cutting teeth on the
upper. face of said cutter disc, an electrical motor dis-
posed beneath said body casting and in driving counec-
tion with the lower end of said shaft, an annular seat
formed in the upper face of said body casting sur-
rounding and concentric with said circular cutting disc, a
shearing ring immovably mounted in said seat, said ring
having a plurality of spaced shearing edges thereon, the
outer edge of said disc configurated tc present a plu-
rality of shearing edges to the shearing edges on said
shearing ring, a casing seated on said shearing ring, the
lower portion of said casing configurated to define an
annular recess above the outer edge of said cutting disc,
the wall of said casing abeve said recess configurated to
provide at least one directing vane which extends in-
wardly therefrom, said directing vane having a slanting
face thereon disposed to direct particles of food waste
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which are on the rotating cutter disc and which are too
large to enter said annular recess away from said recess,
whereby such large particles are subjected to the cutting
action of the teeth on the cutter disc, and particles of
smaller size are subjected to the shearing action of the
shearing edges on the shearing ring and on the outer
cdge of the cutter disc.

4. In a garbage disposal unit, a body casting, 2 shaft
journalled in the center of said body casting for rotation
about a vertical axis, a cutter disc disposed above said
body casting and in driving connection with the upper
end of said shaft, said cutter disc having a plurality of
cutting teeth formed as an integral part therewith and
extending above the upper surface thereof, an electrical
motor disposed beneath said body casting and in driving
connection with the lower end of said shaft, an annular
seat formed in the upper face of said body casting sui-
rounding and concentric with the outer edge of said cir-
cular cutting disc, a shearing ring immovably mounted
in said seat, said ring configurated to present a plurality
of shearing edges to the outer edge -of said disc, said
outer edge of said disc configurated to present a plurality
of shearing edges to the shearing edges on said shearing
ring, a casing, said casing seated on said shearing ring,
the lower portion of said casing tapering sharply inward-
ly to define an annular recess above the outer edge of
said circular cutting disc, said casing above said recess
tapering gradually inwardly to define with said cutting
disc a comminuting chamber, and the wall of said cas-
ing configurated to provide at least one directing vane
which extends inwardly therefrom above said recess, said
directing vane having a slanting face thereon disposed to
direct particles of food waste which are on the rotating
cutter disc and which are too large to enter said an-
nular recess in a direction on the cutter disc which is
substantially chordally with respect to the center thereof,
whereby such large particles are subjected to the cutting
action of the teeth on the cutter disc until reduced in
size to a point where they can enter said annular recess
and be subjected to the shearing action of said shear-
ing edges, a drain trough formed in said body casting im-
mediately below said cutter disc and in the annular area
thereof between said shearing ring and the upper end
of said drive shaft, said drain trough spiralling down-
wardly through substantially 360° from a shoulder adja-
cent a drain opening to said drain opening, and a paddle
depending from the underside of said cutter disc into
said drain trough, the lower end of said paddle clearing
said shoulder during rotation of the cutter disc but mov-
ing in a circular path which is sufficiently close to the
outer portion of the shoulder to prevent stringy mate-
rials from piling up on said shoulder during the operation
of the unit.

5. In a garbage disposal unit, the combination com-
prising a circular disc rotatable about a vertical axis, fixed
cutting elements on the upper face of said disc present-
ing cutting edges in the direction of rotation thereof, a
casing surrounding said disc and extending upwardly
therefrom to define a chamber into which garbage may
be placed for comminution by said rotating disc, at least
one vane associated with the wall of said casing and
projecting therefrom into said chamber to overhang the
marginal edge of said disc, said vane presenting a face
into the path of garbage on the rotating member, and
said face being disposed on a slant such that the upper
end thereof is in advance of the lower end thereof in
the direction of rotation of the disc and such that a trace
of an extension of the surface of said face lies upon
a chord of the circle generated by a point on the outer
edge of the rotating disc and such that said chord is of
substantial length but subtends an arc of less than 180°,
whereby garbage impinging upon said face under the
action of the rotating disc is directed downwardly by
said face onto the cutting elements and inwardly of the
outer edge of the disc generally along a path which ex-
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tends across the disc between the center and outer edge
thereof.

6. The combination as set forth in claim 5 in which the
vane is formed as an integral part of the wall of said
casing and in which a radius is provided between the
wall of the casing and said slanting face.

7. The combination as set forth in claim 5 in which
the face on the vane tapers upwardly so that it is wider
at the lower end than at the upper end, whereby the
lower end has a greater directing effect upon garbage
impinging thereon than the upper end.

8. The combination as set forth in claimi 5 in which
said cutting edges are distributed over the upper face of
the disc from adjacent the center thereof to adjacent the
outer edge thereof.

9. The combination as set forth in claim 5 in which
the lower end of the vane is spaced slightly above the
cutting elements on the upper surface of said disc.

10. The combination as set forth in claim 5 in which
the casing is in the shape of a frustum of a cone and
the innermost edge of the vane is substantially vertical.

11. The combination as set forth in claim 5 in which
said chord subtends an arc of said circle greater than
60° but less than 180°.

12. In a garbage disposal unit, the combination com-
prising a circular disc rotatable about 2 vertical axis, fixed
cutting elements on the upper face of said disc present-
ing cutting edges in the direction of rotation thereof, a
casing surrounding said disc and extending upwardly
therefrom to define a chamber into which garbage may be
placed for comminution by said rotating disc, a pair of
vanes associated with the wall of said casing and pro-
jecting therefrom into said chamber to overhang the outer
edge of said disc at opposite sides thereof, each of said
vanes presenting a face into the path of garbage on the
rotating disc and each face being disposed on a slant
such that the upper end thereof is in advance of the lower
end thereof in the direction of rotation of the disc and
such that a trace of an extension of the surface of said
face lies upon a chord of the circle generated by a point
on the outer edge of the rotating disc and such that said
chord is of substantial length but subtends an arc of less
than 180°, whereby garbage impinging upon each face
under the action of the rotating disc is directed down-
wardly by each face onto the cutting elements and in-
wardly from the outer edge of the disc generally along
a path which extends across the disc between the center
and outer edge thereof.

13. The combination as set forth in claim 12 in which
the inner surface of the wall of the casing between vanes
is smooth, :

14. In a garbage disposal unit, a rotatable circular
comminuting member having cutters thereon presenting
cutting edges in the direction of rotation of said mem-
ber, a casing surrounding said member and extending up-
wardly therefrom to define a chamber into which garbage
may be placed to be acted upon by said member, at least
two vanes associated with the wall of said casing, said
vanes being spaced apart circumferentially of said mem-
ber and projecting inwardly from the wall of the casing
to overhang the outer marginal edge of the member, and
each vane including a face which is disposed upon a slant
such that the upper end thereof is in advance of the lower
end thereof in the direction of rotation of the member
and such that a trace of an extension of the surface of
said face lies on a chord of the circle generated by a
point on the outer edge of the rotating member and such
that said chord is of substantial length but subtends an
arc which is less than the circumferential spacing of the
vanes, whereby garbage impinging upon a face of a vane
under the action of the rotating disc is directed down-
wardly by said face onto the cutting edges on said mem-
ber and is directed inwardly from the outer edge of the
member generally along a path which extends across the
member from said vane to the wall of the casing at a
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place spaced from the next vane in a direction éounter to
the direction of rotation of the member.

15. In a garbage disposal unit, the combination of a
body casting which is generally circular as viewed from
above, an annular drain trough in the upper face of said
body casting, a drive shaft projecting vertically through
the center of said body casting, a circular disc in driving
connection with the drive shaft immediately above said
drain trough, fixed cuiting elements on the upper face of
said disc presenting cutting edges in the direction of ro-
tation thereof, a frusto-conical casing seated on the body
casting immediately outwardly of the periphery of said
disc and extending upwardiy therefrom to define a cham-
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ber into which garbage may be placed for comminution by -

said rotating disc, at least one vane associated with the
wall of said casing and projecting therefrom into said
chamber to overhang the marginal edge of said disc, said
vane presenting a face into the path of garbage on the

15

rotating member, and said face being disposed on a slant -

such that the upper end of said face is in advance of the
lower end thercof in the direction of rotation of the
disc and such that a trace of an extension of the surface
of said face lies upon a chord of the circle generated by
a point on the outer edge of the rotating disc and such
that said chord subtends an arc of at least 60° but less
than 180°, whereby garbage impinging upon said face
under the action of the rotating disc is directed down-
wardly by said face onto the cutting elements and in-
wardly of the outer edge of the disc along a path which
generally follows said chord.

16. In a garbage disposal unit, the combination of a
body casting which is generally circular as viewed from
above, an annular drain trough in the upper face of said
body casting, a drive shaft projecting vertically through
the center of said body casting, a circular disc in driving
connection with the drive shaft above said drain trough,
fixed cutting elements on the upper face of said disc pre-
senting cufting edges in the direction of rotation thereof,
a frusto-conical casing seated on the body casting im-
mediately outwardly of the periphery of said disc and
extending upwardly therefrom to define a chamber into
which garbage may be placed to be acted upon by said
cutting elements, a pair of vanes associated with the wall
of said casing and projecting inwardly therefrom to over-
hang the outer edge of said disc in diametrically opposed
relationship, a face upon each vane presented toward
garbage which is on the rotating disc, and each face
being disposed upon a slant such that the upper end
thereof is in advance of the lower end thereof in the
direction of rotation of the disc and such that a trace of
an extension of the surface of said face lies upon a chord
of the circle generated by a point on the outer edge of
the rotating disc and such that said chord is.of substan-
tial length but subtends an arc of less than 180°; where-
by garbage impinging upon said face from the rotating
disc is directed both downwardly onto the cutting ele-
ments on the disc and across the disc generally along
a path which meets the casing at a place spaced from
the opposite vane in the direction counter to the direction
of rotation of the disc.

17. In a garbage disposal unit, the combination com-
prising a circular disc rotatable about a vertical axis,
cutting elements on the upper face of said disc present-
ing cutting edges in the direction of rotation thereof, a
frusto-conical casing surrounding said disc and extend-
ing upwardly therefrom to define a chamber into which
garbage may be placed for comminution by said rotating
disc, a plurality of shearing edges at the periphery of
said disc, stationary means disposed beneath said disc
and including shearing edges projecting radially inwardly
immediately below the first mentioned shearing edges
which are cooperable with the first mentioned shearing
edges to cut stringy waste material, and a vane asso-
ciated with the wall of said casing and projecting there-
from into said chamber to overhang the marginal edge
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of said disc, and said vane presenting a face into the
path of garbage of the rotating member, and said face
being disposed on a slant such that the upper end of said
face is in advance of the lower end thereof in the direc-
tion of rotation of the disc and such that a trace of an
extension of the surface of said face lies upon a chord
of the circle generated by a point on the outer edge of
the rotating disc and such that said chord is of substantial
length but subtends an arc of less than 180°, whereby
garbage impinging on said face under the action of the
rotating disc is directed downwardly by said face onto
the cutting elements and inwardly of the outer edge of
the disc gemerally along a path which extends across
the disc between the center and outer edge thereof.

18.In a garbage disposal unit, the combination com-
prising a circular disc rotatable about a vertical axis,
fixed cutting elements on the upper face of said disc
presenting cutting edges in the direction of rotation
thereof, a frusto-conical casing surrounding said disc and
extending upwardly therefrom to define a chamber into
which garbage may be placed for comminution, the
lower- portion of said casing being flared outwardly and
downwardly adjacent the disc to define an annular recess
with the outer edge of the disc, the outer marginal area
of said disc having shearing edges thereon, additional
shearing edges disposed within said recess and cooperable
with the shearing edges on said disc, a vane associated
with the wall of said casing and projecting therefrom into
said chamber, the lower end of the vane terminating
above the cutting elements on the upper face of the rotat-
ing disc, said vane presenting a face into the path of
garbage on the rotating member, and said face being dis-
posed on a slant such that the upper end of said face
is in advance of the lower end thereof in the direction
of rotation of the disc and such that a trace of an exten-
sion of the surface of said face lies upon a chord of the
circle generated by a point on the outer edge of the
rotating disc and such that said chord subtends an arc
greater than 60° but less than 180°, whereby garbage
impinging thereon under the action of the rotating disc
is directed downwardly by said face onto the cutting
elements and inwardly of the outer edge of the disc gen-
erally along a path which is between the center of the
disc and the outer edge thereof, and whereby pieces of
garbage too large to enter the annular recess are repeat-
edly directed down onto the cutting elements by said
face and after being reduced in size to an extent to enter
the recess are further subjected to the cutting action of
the respective shearing edges in the outer marginal area
of said disc and those disposed within said recess.

19. In a garbage disposal unit, the combination com-
prising a circular disc rotatable about a vertical axis,
fixed cutting elements in the upper face of said disc
presenting cutting edges in the direction of rotation there-
of, a frusto-conical casing surrounding said disc and ex-
tending upwardly therefrom to define a chamber into
which garbage may be placed for comminution, the
lower portion of said casing being flared outwardly and
downwardly adjacent the disc to define an annular re-
cess with the outer edge of the disc, the outer marginal
area of said disc having shearing edges thercon, addi-
tional shearing edges disposed within said recess and
cooperable with the shearing edges on said disc, a pair
of vanes associated with the wall of said casing and
projecting therefrom into said chamber in diametricaily
opposed relationship, the lower ends of the vanes ter-
minating above the cutting elements on the upper face of
the rotating disc, each of said vanes presenting a face
into the path of garbage on the rotating member, and
each face being disposed on a slant such that the upper
end of said face is in advance of the lower end thereof
in the direction of rotation of the disc and such that a
trace of an extension of the surface of said face lies upon
a chord of the circle generated by a point on the outer
edge of the rotating disc and such that said chord sub-
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tends an arc greater than 60° but less than 180°, where-
by garbage impinging thereon under the action of the
rotating disc is directed downwardly by said face onto
the cutting elements -and inwardly of the outer edge
of the disc generally along a path which meets the wall
of the casing on the other side of the disc at a place
spaced from the opposite vane in a direction counter to
the direction of rotation of the disc, and whereby pieces
of garbage too large to enter the annular recess are
repeatedly directed down onto the cutting elements by
said faces and after being reduced in size to an extent
to enter the recess are further subjected to the cutting
action of the respective shearing edges in the outer mar-
ginal area of said disc and those disposed within said
recess.
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