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The present invention relates to apparatus for
comminuting and disposing of waste material,
and has for an object the provision
proved apparatus, of simplified and. economical

5 construction, for the comminution, by grinding,

crushing, or cutting, of garbage in the form of.

vegetable matter, meat bones and the like, and

of other forms of waste material, and for the

flushing of the comminuted, material into a sewer
10 system or the like with the aid of water.

Among the more .specific objects of the in-
vention are the provision of an improved hous-
ing construction; improved control mechanism,
and improved agitating and comminuting mecha-

18 nism in an apparatus for disposing of waste ma-
terial in g rapid, efficient, and sanitary manner,

A further object of the invention is the provi-
sion of improvements in waste disposal apparatus

-of the type disclosed in my Patent No. 2,185,037

20 granted December 26; 1939, and in the Patent to
A. Alexay, No. 2,156,075 granted April 25, 1939,
both of which patents are assigned to the assignee
of the present invention. R ]

Other objects and the details of that which

28 T believe to be novel and my invention will be-
come apparent from the following description and

‘the claims appended thereto taken in cohjunction -

with the accompanying drawings in which is

illustrated an exemplary form of waste disposal -

30 apparatus embodying the present invention and
incorporating an electric motor-driven grinding
machine connected with the drain opening of a
kitchen sink, or like structure, for receiving ma-
terial to be ground and water for flushing into a

38 sewer system, and having also safe -and easily
orerable control mechanism for controlling the
operation of the apparatus. k )

In the drawings, Fig. 1 is a perspective view
showing the manner of installing my improved

40 waste disposal unit beneath a kitchen sink or
like structure; Fig. 2 illustrates & detail of the
construction of the housing of the unit; Fig. 3
is a detail view, partially in section, of a part of
the supporting structure; ¥Fig. 4 is a plan view

45 looking down on the top of the unit to show the
control operating element; Fig. 5 is a section,
taken along the line 5—5 of Fig. 4, showing the
upper part of the unit and details of the control

mechanism with the control operating element

60 in cne position; Fig. 6 is another view, looking
from the right at the portion of the apparatus
illustrated in Fig. 5, showing other details of the
control mechanism; Fig. 7 {llustrates the control
mechanism with the econtrol operating element

88 in another position; Fig. 8is g side view, partiaily

of an im-

(Cl. 83—6)

In section, of a part of the waste disposal unit -
shown in perspective in Fig. 1; Fig. 9 shows, par-
tially in section along the line $—8 of Fig. 8,
another detail of the housing; Fig. 10 is a verti-
cal section along the line 10—I10 of Fig. 8; Fig. 11
Is a horizontal section along the line i1—I{ of
Fig. 8; Fig. 12 is a view of the bottom of an,
element shown in- PFig. 11; Fig, 13 is a detail
perspective of an element shown in Fig. 12; Pig.
14 is an enlarged detail plan view, partially cut
away, of a portion of the structure of Fig. 11;
Fig. 15 is a vertical section along the line 15—I5
of Fig. 14; Fig. 16 is a vertical section along the
line 16—16 of Fig. 15; Fig. 17 shows the structure

—

0

‘of Fig. 15 with certainr of the parts in different 15"

positions; Fig. 18 is an enlarged vertical section
of & portion of the structure of Fig. 10; Fig. 19 is
a horizontal section along the line 19—I9 of Fig.
18; Fig. 20 is an enlarged vertical section of a
portion of the structure of Fig. 8; Fig. 21 is a g0
horizontal section along the line 2{——2i of Fig.
20; and Fig. 22 is an enlarged detail perspective
view of a shredding element shown in section
in Fig. 21 and forming part of my invention.
Referring particularly to ¥Figs. 1-6 of the draw- 25
ings, 30 designates a kitchen sink or like struc- ’
ture having a faucet 31 and a drain opening.
Seated in the drain opening is an adapter ring
32 to which is connected the upper part 33 of
the housing of the electric motor-driven appli- 30
ance, or waste disposal unit, embodying my pres-
ent invention. The connection is made by means
of an internally flanged supporting ring 34, which
engages flanged portions of the adapter ring, as
best shown in Fig. 6, and bolts 35 which extend 35
through a flange 36 on the upper end of housing

part 83 into threaded engagement with the sup-

porting ring. The upper ends of bolts 35 engage
e clamping ring 371 to effect compression of :
gasket 40 of resilient material, such as rubber,
between the clamping ring and the underneath
surface of sink 30. Another resilient gasket 41
is inserted. between the upper - flanged end 36
of housing ‘part 33 and supporting ring 34, and
bolts 35, where they pass through flange 36, are 45
surrounded by resilient bushings 42 which have
enlarged lower end portions clamped between the
lower face of flange 86 and the washers 43 and
adjusting nuts 44 on bolts 35. Flange 36 has
arcuate grooves 45 there around arranged to co- &0
operate with arcuate ridges 46 around ring 34
to compress resilient gasket 41 therebetween so
as initially to tension portions of the gasket and
thereby insure resiliency of the gasket under com-
pression. The upper end of housing part 33 has 1]

40:
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also a sharp ledge 41 around the inner periphery
thereof and arranged to cooperate with a similar
sharp peripheral ledge 48 on the bottom of adapt-
er ring 32 to compress and sharply bend the
inner portion of gasket 41 to effect & moisture-
tight sealing of the junction between housing
part 33 and adapter ring 32. In the connection
arrangement just described, bolts 35 are screwed
up tightly against clamping ring 387, which is
backed by gasket 40 and sink 30 and which pref-
erably is of relatively soft metal, so as to force
supporting ring 34 down tightly onto the lower
external flange of adapter ring 32. Thus the
upper rim flange of the adapter ring is drawn
down tightly. against the rim of the sink drain
opening so that the adapter ring is secured rigid-
1y relative to the sink structure. As a result of
the arrangement described, housing part 33 is re-
siliently suspended from supporting ring 34, and
the cushioning provided by resilient gaskets 40
and 41 and bushings 42 serves to minimize great~

" 1y, if not entirely to prevent, the transmission of

30

85

noise and vibration from housing part 33 through
rings 32 and 34 and bolts 35 to the sink structure.

Joined to the lower end of upper housing part

33, as best shown in Fig. 8, is a lower housing
part 50, of frustro-conical form, which defines &
grinding chamber §1 into which material to be
ground may be fed through the cylindrical mate-
rial admission passage 52 defined by upper hous-
ing part 83. The lower end, which is the larger
end, of part 50 is closed by means of a bottom
plate 53 which is formed to cooperate with the
lower end of part 50 to form & chamber for a
fiywheel 54 of a rotatable material impelling de-
vice later to be described, and the outer annular
space 55 of which chamber is arranged to receive
comminuted material and water from chamber
§1. Plate 53 is formed with a drain or discharge
conduit 56 which communicates with annular
material receiving space 85 and which is arranged
for connection with a waste pipe of a sewer sys-
tem or the like for the flushing of water and
comminuted material out of the waste disposal
unit; Preferably, such connection is made to a
waste pipe 57 through a trap 58, and a suitable

. form of connection is illustrated in Fig. 8 wherein

- 65

70

76

the end of conduit 56 extends slidably into the
upper end of the pipe forming trap 58 to provide
for vertical adjustment of the disposal unit rela-
tive to the sewer connection. A sleeve 59 of
rubber or other suitable resilient and chemically
resistant material is interposed between conduit
56 and pipe 58 to seal the junction while provid-
ing for relative sliding between the two parts.
Further to insure the effectiveness of the seal,
there is provided a gasket 60 of any suitable ma-
terial compressed about sleeve 59 at the upper end
of pipe 58 by means of a clamping nut 64.

As will be seen best from Figs. 1 and 2, hous-
ing parts 33 and 50 are joined in such manner
as to reduce greatly the possibility of transmis-
sion of noise and vibration from one to the other
and to provide for selective relative rotation
therebetween about the vertical axis of the hous-
ing. The attachment flanges 62 and 63 of hous-
ing parts 83 and 50 respectively are provided with
arcuate slots 64 the midpoints of which are
angularly  displaced 90° relative to each other
and each of which slots extends over an arc of
approximately 45°. The two housing parts are
connected together by means of bolts 65 which
are disposed in corresponding ones of the slots
64 and which have clamping units 65. Hous-
ing parts 33 and 50 have oppositely disposed an-

2,220,720

nular recesses 66 and 66’ respectively, in which is
seated an annular gasket 61 of soft resilient ma-
terial such as rubber. '
bushings 68, also of soft resilient material such
as rubber, which have enlarged heads disposed
between washers 89 and which extend into slots
64 to provide a resilient seating for connection
bolts 65. Gasket 67 is made of sufficient thick-
ness to maintain a small clearance, as indicated
at 61’, between the two housing parts when
clamping nuts 65’ are drawn up on bolts 65 suffi-
ciently to hold the housing parts in their proper
relationship. With this arrangement; gasket 61
is clamped between the two housing parts to seal
the junction therebetween and to provide a very
effective cushion between the housing parts,
while bushings 68 cushion the bolts 5. Thus,
there is provided a further insulation against the
transmission of noise and vibration to the sink or
like structure 30, to which housing part 33 is
resiliently connected, from housing part 50 which
supports the grinding mechanism and has the
driving motor connected thereto as will be de-
scribed hereinafter.

With connection bolts 656 disposed in the left-
hand ends of the slots 64 in flange 62 and in the
right-hand ends of the corresponding slots 64 in
flange 63, the lower housing part 50 is disposed
in the position illustrated in Fig. 1 relative to the
upper housing part 83, so that drain conduit 56
is located on the rear right-hand side of the unit,
as shown. However, the slip joint between the
two housing parts provides for selective adjust-
ment of the position of lower part 50 so as to place
conduit 56 in proper position for connection with
sewer pipes located in different positions rela-
tive to the sink drain opening. For example, if
an installation is encountered wherein the sewer
pipe is on the left-hand rear side, bolts 65 may
be loosened and housing part 50 rotated 90° to
the right relative to housing .part 33 so as to
bring drain conduit 56 into position to be joined
to such sewer connection. In this latter case,
bolts 65 would be disposed in the right-hand ends
of the slot 64 in flange 62 and in the left-hand
ends of the corresponding slots 64 in flange 63.
This is an important advantage of the housing
structure in accordance with my present inven-
tion in that it provides a ready means for selec-
tive positioning of the drain conduit while per-
mitting installation of the upper housing part
in a proper position, relative to the sink struc-
ture, as illustrated in Fig. 1. A further advan-
tage of the two-part housing is that lower hous-
ing part 50, and the other elements of the unit
attached thereto and hereinafter described, may
be removed for replacement or. servicing with-
out disturbing the connection of upper housing
part 33 with the sink structure.

In Figs. 1, 3, and 8 are illustrated the details
of a supporting stand for resiliently supporting
the waste disposal unit and for relieving the sink
structure of a considerable portion of the weight
of the unit. This supporting stand comprises
a base member Ti and a plurality of uprights
12, three of such uprights being utilized in the
embodiment illustrated. Base member Tl is ap-
proximately U-shaped in horizontal section and
seats in a footing 13 of rubber or other suitable
resilient material for preventing transmission
of noise and vibration from the base member
to the floor upon which the member is mounted.

Surrounding bolts 65 are -
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The base member has bolt assemblies, inclusively ‘

designated 14, which are arranged to be received
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In elongated vertical slots 75 in the upright mem- . .-

bers so as to provide for

the upright members
- height of the sink structure encountered in any
8 particular installation.

upright members have inwardly and horizontally

vertical adjustment of

extending bracket portions 768 for connection -

with the disposal unit. Bracket portions 76 are
connected by means of self-threading screws 71
or other suitable means with stiff-metal plates
18. As will be seen from the detail view of

10

Pig. 3, each of the blates 18 is rigidly fastened

beneath the outwardly extending flange 19 of
bottom plate 53 by means of one of the bolts 80
which serve to join flange 19 with the outwardly
extending flange 81 on the bottom, of lower
housing part 50, and which "bolts serve also to
compress a sealing gasket 10 between the two
flanges 719 and 8i.
shown in PFig. 3, are disposed on opposite sides
of bolt 80 and are insulated from bracket por-
tion 76 by means of bushings 82 of resilient
material, which bushings surround the screws as
they pass through bracket portion 76 and have
enlarged heads clamped between bracket por-
tion 76 and washers 83 carried by the screws.
Between the bracket portion 76 and the plate
18 of each of the connections there are disposed
washers 84 of resilient material, such as rubber,
which ‘are -disposed in surrounding relation to
screws T1. With this arrangement, plates 18
are held rigid with respect to the disposal unit
while the bracket portions 76 of uprights 12 are
cushioned relative to the unit by means of the
resilient bushings 82 and the resilient washers
84. This greatly minimizes the transmission of
noise and vibration from ‘the waste disposal unit
to the supporting structure while, as previously
pointed out, resilient footing 13 minimizes the
-40 transmission of noise and vibration from the
supporting structure to the floor. Thus it will
be seen that the housing of the unit is resiliently
suspended between supporting ring 34 and the
supporting stand. The side walls of the base
45 member 71 illustrated provide & neat appearing
partially enclosing casing for hiding the driving
motor and a portion of its mounting which com-
prise parts of the waste disposal unit. 'The walls
of the base member may be made higher so as
‘50 to hide more of the unit, or a base member of
the type illustrated may serve in cooperation
with a similar U-shaped element  to provide a
vertically adjustable enclosing casing. .
For operation of the comminuting mechanis;
53 of the waste disposal unit, there is provided g
motor 88 which is suspended, with its shaft ex-
tending verticall
end of a sleeve 90 formed integrally with and ex-
tending downwardly from bottom plate 53. The
~60 connection between motor 88 and flange 89 is in
the form of a resilient suspension diagrammati-
cally illustrated and inclusively designated CTR
which suspension does not form part of the pres-
ent invention but is of the type described in de-
65 tail in U. 8. Letters Patent No. 2,089,066 to W. J.
Morrill, issued Aug. 3, 1937, and assigned to the
assignee of the present invention. The drive
shaft of motor 88 is connected with a suitable
form of flexible coupling indicated at 92, and the
upper end: of this flexible coupling is connected
by means of a pin 93 to a stub shaft 94 for driv-
ing the rotatable materia] impelling device, later
to be described, of which fly-wheel 54 forms g
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part. The upper end of this stub shaft may be

78 connected with the fiy-wheel in any ' suitable

in accordance with the.

The upper ends of the

Screws 11, one of which is -

, from a flange 89 on the lower -

manner, but in the illustrated embodiment is cast

into the fly-wheel and splined, as indicated at 95,

at its upper end to prevent rotational displace-
ment of tt
Bhaf{ 94 has also an annular groove 86 for re-
celving a portion of the material of the fly-wheel
to prevent longitudinal displacement
wheel on the shaft. .
'The opening in bottom plate 53 through which
shaft 94 extends has a bearing sleeve insert 100
cast thereinto and adapted to receive and sup-
port the outer race 101 of a roller bearing assem-
bly. The inner race (02 of the bearing assembly
is pressed onto shaft o4,

rolls 103 are arranged between these two races

in such manner as to provide a thrust bearing for

the shaft and fly-wheel assembly.  For Iubrica-
tion of the bearing there is provided a grease cup
fitting (04 which is carried by bottom plate 53
and which communicates through a passage 105
in the bottom plate and in sleeve 100 with an an-
nular groove 106 in outer race 101, which groove
108 is arranged to distribute lubricant through
passages 107 in the outer race into the space be-
tween the two races occupied by rolls 103. The
lower end of the opening in bottom plate 53
which accommodates the bearing assembly is
closed by means of a cup-shaped plate 108.

An annular chamber 110 is provided in the
lower part of fly-wheel 54 and arranged concen-
trically of shaft 94. In this chamber is dis-
posed a thrust washer 1] of the type shown in
Fig, 13. This thrust washer is composed of any
suitable wear resisting material which also is
chemically resistant to grease and substances
which may come into ‘contact with the washer
during the grinding and disposing of waste food
products and the like. Washer i1l is pressed
downwardly tightly onto the upper end of outer
race 10 by means of a packing washer (12 of
Suitable resilient’ material, such as rubber, which
fits tightly about the portion of fly-wheel 54
which forms the inner wall of chamber 110. An
annular metal cup washer 113 is provided for re-
Inforeing packing washer 112, A plurality of
springs (14, four of such springs being employed,
in the illustrated embodiment, are disposed in

washer 113 to effect tight engagement of the cup
washer with thrust washer {1 and tight engage-
ment of washer {11 with the upper surface of
outer race 101. Thrust washer t 11 has oppositely
disposed ears 118 projecting outwardly into re-
cesses 119 extending radially of chamber 110 in
fly-wheel 64, as shown in Figs. 10 and 12, to cause
rotation of the thrust washer with the fly-wheel.
Metal clips 120, supported oh riveted-over projec-
tions 121 on the bottom of the fly-wheel, are ar-
ranged to engage the underneath sides of ears 118
to prevent washer 1(1 from dropping out of cham-
ber (10 during assembly or disassembly . of the
Hy-wheel, bearing and seal. In order to reduce
the friction of engagement of the thrust washer
with the upper end of outer bearing race 101
without at the same time reducing the effective-
ness of the sealing action of the thrust bearing;
there is provided in the bottom face of the thrust
washer an annular groove 122 which is best

H 1 and H2 into the begring wh_ile grease is pre-
vented from leaking from the bearing into the
space §5.

the fly-wheel relative to the shaft, -

3

of the fly- "

and two sets-of tapered -
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The bottom of fly-wheel 54 is provided also
with approximately radially extending curved
slots 123 which tend to collect and impel out-
wardly any water and comminuted material
which enters the space between the bottom of
the fly-wheel and the adjacent surface of bottom
plate 53. On the outer periphery of the fly-
wheel are one or more integrally formed vanes
124 which, during operation of the waste dis-
posal unit when fly-wheel 54 is being rotated at
a relatively high speed by motor 88, act in the
meanner of a centrifugal pump to impel the com-
minuted material and water outwardly from
space 55 into drain conduit 56. The resultant
pressure in conduit 56 and the connected sewer
system pipes tends to produce a forced flow of
the water and comminuted material carried
thereby through the piping system so as to pre-
vent stoppage thereof and also tends to keep the
pipes clean.

Energization of motor 88 is controlled by &
suitable form of switching mechanism, inclusive-
1y designated 130 (see Figs. 1, and 5 to 7), which
switching mechanism Is connected to the motor
by means of a suitable iead 181 and which is ar-
ranged to be connected to a wall socket, indi-
cated at 132, by means of a suitable lead 133.
The switching mechanism is mounted on the side
of upper housing part 33 by means of brackets
{34 and screws 135. An enclosing casing, formed
by a pair of side plates 136 and 1§37 secured to
housing part 33 and a cover plate 138 fastened to
the side plates by means of screws 139, is pro-
vided for the switching mechanism. The switch-
ing mechanism includes & switch arm {40 which
projects upwardly and is received between spaced
apart arms {41 of a switch operating lever 142,
These arms {41 have elongated slots 143 for slid-
ably receiving a transverse pin 144 carried by

40 switch arm 140. Operating lever 142 is rigidly

fastened, by means of a bolt 145, on the outer
end of a shaft (46 which extends through an
opening in the side of housing part 33. Leakage
of water through this opening is prevented by

43 means of a packing washer {47 and a packing

nut 148 which surround shaft {46. On the inner
end of shaft 146 is mounted a trip lever 150
which extends upwardly in housing part 33 to a
point just beneath adapter ring 32. A tension

50 spring 151 is connected between switch operating

55

lever 142 and side plate {37 for biasing lever 142
to its right-hand position, illustrated in Fig. 6,
to effect movement of switch arm 140 to its “off”
position so as to deenergize motor 88.

For operation of trip lever 150, and thereby
the switching mechanism, there is provided an
improved sink drain stopper or ‘closure device
similar to that disclosed in my previously iden-
tified patent. This stopper or closure device

60 comprises essentially a cylindrical cup-shaped

plug member 155, 2 baffie plate 156, and an actu-
ating element or handle 151. Two opposite sides
of the plug member are beveled inwardly at the
bottom, as shown ab i58, to provide substan-

63 tially plane slanting surfaces arranged to engage

inwardly slanting substantially plane surfaces of
ledges 159 formed on opposite sides of the inner
wall of adapter ring 32. By reason of the coop-
erative engagement of the beveled portions 1588

70 of the plug member with the ledges 159 of the

adapter ring, proper positioning of the plug mem-
ber is insured and rotation of the plug member
is prevented when it is seated in the adapter
ring opening. As shown by the broken lines in

75 Fig. 4, bafie plate 156 has substantially the same
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shape as the bottom of plug member 185, in that
the plate has oppositely disposed curved sides
{60 which correspond to the oppositely disposed
curved portions of the plug member and has also
oppositely disposed straight sides 164 which cor- §
respond to the oppositely disposed straight side -
portions 158 of the plug member. Plate 166 is
mounted on the lower side of plug member 155
and is connected with handle 167 by means of
pins 162 which extend downwardly from the
handle through arcuate slots 163 and {63’ in the
plug member and into riveted engagement with
socket openings in the plate. The bottom of
handle i57 has a downwardly projecting boss
164, located midway of the ends of the handle,
which boss projects through a centrally located
opening in the plug member into & socket in the
bafile plate to provide a pivot for rotation of the
handle and the bafile plate, and pins 162 are
disposed respectively adjacent the opposite ends 20
of the handle. Compression springs 165 are
placed in annular recesses in the handle sur-
rounding pins 162 and these springs by their
engagement with the bottoms of the depressions
and with washers 166, which washers bear against 28
the bottom wall of the plug member, serve to
maintain the baffle plate in firm engagement with
the bottom surface of the bottom wall of the plug
member, while at the same time providing for
free rotation of the handle and plate without 30
binding thereof against the bottom wall of the
plug member.

Bafie plate 156 has a pair of arcuate slots 1710
and 110’ disposed at the same distance from the
center of plug member 156 as the pair of arcu-
ate slots 163 and 163’. The baffle plate has also
two pairs of oppositely disposed openings 71
and 171’ angularly displaced 90° from each other
and arranged at a lesser distance from the center
of the plug member than slots 170 and {10’. The
plug member also has two pairs of oppositely
disposed openings 172 and {72’ angularly dis-
placed 90° relative to each other and disposed at
the same distance from the center of the plug
member as openings §71 and 174, When the
bafie plate is in its position illustrated in Figs.
1, 4, 5, and 6, relative to the plug member, han-
dle 151 points to the legend “Remove” on adapter
ring 32 and portions of slots {10 and 170’ in
the baffle plate register with portions of the slots
163 and 163’ respectively in the plug member,
while openings 171 and (71’ in the bafle plate
register with openings 112 and 112’ respectively
in the plug member so as to provide for drainage
of water from sink 30 into the housing of the
waste disposal unit. Under these conditions the
plug member may be removed from its seat in
the opening in adapter ring 32 since the straight
sides 161 of the baffle plate register with the
straight sides 158 of the plug member and there-
fore do not engage the ledges 168 of the adapter
ring. With the plug member seated in the adapt-
er ring opening, handle {57 may be turned 45°
in a counterclockwise direction, as viewed in Fig.
4, until it points to the legend “Seal” on the
adapter ring, under which conditions slots (63
and 163’ and openings 112 and 112’ in the plug
member are closed by solid portions of the bafile
plate so that flow of water from the sink through
the adapter ring drain opening is prevented. Ro-
tation of the handle another 45°, in the counter-
clockwise direction, to. the position wherein it
points to the legend “on” on the adapter ring.
causes portions of slots (70 and 171’ to register
with portions of the slots 163’ and (63 respec-
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under this last condition, ons of the
registers with one of the openings
112 and the other of the openings {711 registers
with one of the openings {1¢’, while one of the
5 openings {71’ registers with the other of the
openings 172 and the other of the openings (74’
registers with the other of the openings 172,
Hence, when the handle indicates “on”, the clo-

' Sure device again permits fiow of water from the
10 sink into the waste disposal unit.
handle indicates “seal” or “on”, the curved por-
tion of baffle plate 180 extend under the ledges
188 of adapter ring 82 to prevent removal of plug
member 158 from the adapter ring opening.

On the bottom of baffie plate §56 adjacent the
periphery thereof are downwardly projecting
cams {18 arranged to engage the upper curved
end of trip lever 160. Two of these cams, angu-
larly displaced 180° from each other, are provid-
ed since the closure device may be placed in the
adapter ring opening in two different positions
- displaced 180° from each other. Hence, it is nec-

essary to have the two cams so that one or the
other of them may be made to engage lever (88,
regardless of which of its two DPositions is oceu-
"pled by the stopper device. When handle 187
Indicates either “remove” or “seal”, neither of
the cams {75 engages trip lever 189. However,
when the handle is turned to the “on”position,
one or the other of the cams, depending upon the
positioning of plug member 156, engages the up-
ber end of trip lever 186 to force it to the right,
as indicated in Fig. %, thereby causing lever 182

tively. Also,
openings {71

15

20
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to move to the left, against the bias of spring 154, -

36 to move switch arm 140 to its “on” position. The
switching mechanism then effects energization of
motor 88 to cause operation of the grinding mech-
anism hereinafter described. Under these cir-
cumstances, with handle 157 in “on” position, the
40 slots and openings of the bafile plate and plug
member are in such registry, as previously de-
scribed, as to permit flow of water from faucet
31 through the sink drain opening into the hous-
ing of the waste disposal unit to aid in the grind-
45 ing operation. Also, as-previously pointed out,
it is impossible to remove the stopper device from
the adapter ring opening when the handle is in
“on” position, so that an operator is protected

from injury due to reaching into the housing of

50 the unit while the grinding mechanism is in op-
eration. There is sufficient friction between plate
156 and plug member 185 to hold cam {75 'in en-
gagement with lever 150 and switch arm {40 in
“on” position against the action of spring 1851,

5 However, immediately upon turning of handie {57
in a clockwise direction toward the “seal” or “re-
move” pogitions, trip lever 150 is released by cam
118 so that spring 151 becomes effective to pull
lever 142 to the right to move switch arm 140 to

60 “off” position, as illustrated in Pig. 6. The lower
surfaces of both cams 116 are slanted downwardly
away from the trip lever, as will be seen from
Figs. 5 and 7, so as to insure against binding of

¢5 the cams on the trip lever. From the foregoing
description it will be seen that when handle 157
is in “seal” position, so as to close the sink drain
opening and prevent the flow of water there-
through to aid in the grinding - operation, the

70 driving motor 88 is deenergized by the switching
mechanism, This partislly insures against unde-
sirable dry operation of the unit, Also, when the
hendle is turned to “remove” poeition, for re-
moval of the stopper device from the adapter

45 Ting opening, the motor 15 d 80 that

‘trunnions 1814,

" carrying out the present invention it is

5
any one reaching into the houslng of the unit
will not be injured by the grinding mechanism,
The comminuting mechanism of the present
invention comprises in the main an improved
stationary cutting and shredding device carried
by the housing of the waste disposal unit and
an improved rotatable material impeliing device
for cooperation with the stationary cutting and
shredding device. - The detalls of the rotatable
impelling device will now be described with refer-

- ence particularly to Pigs. 8, 11, and 14 to 17, In

the top of fly-wheel 54 and respectively on op-
posite sides thereof are formed a pair of Pe-
ripheral compartments {18, one of which is shown

in the detail views of Pigs. 14 to 17, for receiving !

respectively a. pair of sector-shaped blades 180.
These blades have Integrally formed trunnions
181 projecting ‘horizontally on opposite ' sides
thereof for rotation of the blades in planes nor-
mal to the top surface of the fly-wheel or, in

-other words, in substantislly vertical planes.

Thrust plates 182, of hard wear resisting bearing
metal, are inserted in the fly-wheel structure at
the bottoms of compartments {78 for supporting
On the top of the fly-wheel is
mounted a disk 183 which throughout its central
top area and the major portion of the remainder
of its top area is fiat and free of obstruction. In
not nec-
essary that the top of the disk be absolutely fiat,
since disks having slightly concave or convex tops
also may be employed, but it is of importance that
the central top area and the major portion of
the remainder of the top area of whatever disk
is employed be substantially free of obstruction.
Screws 184 serve to fasten the disk of the fiy-
wheel, and these screws operate in conjunction
with vertical pins 185 to prevent rotational dis-
placement of the disk on the fly-wheel. Disk {83
has a pair of vertically extending peripheral slots
186 communicating respectively with compart-
ments 178 and arranged for vertically guiding
blades 180. Projecting downwardly from the disk
into the compartments and respectively on op-
Posite sides of each of the slots 186, are integrally
formed side plates 187 which have bearing re-
cesses 188 for receiving trunnions 181. Thus, the
trunnions are constrained to rotate on thrust
plates 182 and in bearing recesses 188 so that
proper. positioning of blades 180 is maintained.
The blades are so formed that their weight is
overbalanced toward the center of disk 183 with
the result that normally, when the fly-wheel and
disk are not in rotation, the blades occupy their
inward or completely retracted positions, illus-
trated in Fig. 17, wherein the inward bottom sur-
faces of the blades rest upon huffer plates {89
Inserted in recesses in the fly-wheel structure at
the bottoms of compartments {18. - The buffer
blates are made of rubber or other suitable re-

silient, wear-resistant and chemically-resistant

material.

When motor 88 is energized in the manner pre-
viously described to cause rotation of fly-wheel
54 and disk 183, which rotation in the illustrated
embodiment is in a clockwise direction as desig-
nated by the arrow in Fig. 11, blades 180 tend
to fly outwardly under the influence of centrifu-
gal force to their positions indicated in Fig, 15,
‘wherein - stop elements 190, formed integrally

with and projecting outwardly from the blades, -

engage the walls of stop recesses 191 formed in

the bottom of disk 183. However, this outward

movement of the blades is retarded Yy rlungers
192, the rounded tops of which engage the un-
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derneath surfaces of the blades outwardly of
their trunnions. Plungers 192 are: disposed in
vertical recesses (93 in the fly-wheel structure
and are biased upwardly by means of coil com-
pression springs (94 which are disposed in lon-
gitudinal bores in the plungers and press against
the bottom walls of compartments (83. .Restrict.
ed orifices 195 are provided in the bottom of the
fly-wheel structure in communication with the
bottoms of compartments {93 to permit only &
gradual escape of air or other fluid medium from
compartments 193, so that plunger 192, springs
194, compartments 193 and orifices 195 act in the
manner of dashpots to retard outward movement
of blades 180. This dashpot arrangement serves
a double purpose. One of these purposes is the
delaying of the movement of blades 180 to their
operative positions, indicated in Fig. 15, until the
driving motor attains & predetermined desired
speed. The other purpose is to form a cushion
for the blades so as to absorb shock and noise
when the blades engage plungers 182, and fur-
ther to prevent noisy impact of stop projections
190 against the walls of stop recesses 181, If
motor 88 is stopped, or for any reason its speed
is reduced below the desired minimum, the in-
wardly overbalanced weight of the blades tends
to cause the blades to retract against the reduced
centrifugal force. This retraction is accelerated
by the action of spring biased plunger 192,
Buffers 189 prevent noise and shock when the
blades reach their completely retracted posi-
tions.

In order effectively to guide blades 180 and
to brace them against damage or displacement
due to impact thereagainst in horizontal planes,
the top of disk 183 is provided with integrally
formed irregularly rounded protuberances 196.
Each of these protuberances is somewhat oval in
plan view and is split longitudinally by one of
the slots 186, as shown in Figs. 11, 14 and 16.
Beginning at & point spaced from the center of
the disk, the protuberance {llustrated in the de-
tail views of Figs. 14 to 17, slants outwardly and
upwardly to & pair of rounded apexes 200 and 201
disposed respectively on the trailing and leading
sides of blade 180. The apex 200 of the trailing
portion 202 of the protuberance is higher than
the apex 201 of the leading portion 203, and the
trailing portion 202 slants outwardly and down-
wardly relatively gradually from iis apex 200 to
a point, indicated at 204 in Figs. 11 and 14, ad-
jacent the periphery of the disk, where the trail-
ing portion curves in to blade 180 adjacent the
outer extremity of the blade. Thus the trailing
portion 202 provides a large backing and bracing
aren for the trailing side of the blade. On the
leading side of the blade, where such large back-
pbracing area is not needed, the leading
portion 203 of the protuberance has a lower apex
201, as previously pointed out, and slants out-
wardly and downwardly more precipitously to
a point, indicated at 205 in Figs. 11 and 14, where
203 curves in to the blade,
which point 205 is further removed from the
outer extremity of the blade than the point 204.
Thus the leading portion 203 of protuberance
196 leaves a considerable outward area of the
leading side of the blade free for contact with
material to be ground (see Fig. 8). In addition
to providing guidance and bracing for the blade,
the protuberance just described serves also, due
to its being rounded both vertically and hori-
zontally, to deflect and prevent entrance of ma-
terial into slot 186 and compartment 178 and
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thereby reduces to a minimum the danger of
jamming or other improper functioning of the
blade. Moreover, the rounded contour of the
leading portion 203 of the blade is operative, in

a manner which will be described more in detail g
hereinafter, to deflect material upwardly over
the blade when the rotatable impeiling device is
overloaded, thereby to prevent jamming of ma-
terial between the blade and the stationary
shredding element or walls of the housing of the
unit with resultant stoppage of the rotatable im-
pelling device. -

The back of each of the sector-shaped blades
(80 faces toward the center of disk 183 and curves
upwardly and outwardly, as indicated at 208,
while the front, which faces outwardly toward
the housing wall, is divided into an upwerdly ex-
tending straight portion 207 and an outwardly
projecting foot portion 208, the top of which foot
portfon curves outwardly and downwardly as
shown at 209. The trailing parts of straight por-
tion 207 and curved foot portion 208 are formed
so that they lie approximately parallel with the
circumference of disk 183 and the inner curved
wall of housing part 50, as will be seen from Figs. 25
11 and 14, while the leading edges of portions .
2071 and 208 are beveled so as to provide faces
218 and 2(1 respectively which slant inwardly
from the circumference of disk {83 and the
curved wall of housing part 0. Also, blades 180
are so arranged that their vertical planes of
movement about trunnions 181 intersect the hor-
izontal plane of the top of disk {82 in portions
of chords disposed to the rear, relative to the di-
rection of rotation, of parallel extending radii
from the center to the circumference of disk 183.
As a result of this arrangement of the blades,
which will be evident from an inspection of Fig.
11, the front of each of the biades approaches the
stationary shredding device, inclusively desig-
nated 212, in such manner that any force against
the blade, produced by reason of material between
the front of the blade and the stationary shred-
ding device, will have its main vector lying in the
vertical plane of rotation of the blade, which
plane slants backwardly at an acute angle to &
radius extending from the center of rotation to
the shredding device. Hence, such force will tend
to rotate the blade straight back in its slot
186 and towards its retracted position rather
than tending to twist the blade in a horizontal
plane in a manner to cause binding of the blade
in its slot 186 and bearing recesses 188.

With an understanding of the form and ar-
rangement of the parts of the rotatable impelling 5t
device, its operation may now be described.
While the waste disposal unit is idle and during
the initial period of relatively slow rotation of
the impelling device subsequent to energization
of motor 88 in the manner previously described, g
each of the blades 180 reposes in its inward and
downward completely retracted position, shown
in Fig. 17, wherein the curved back 206 of the
blade lies beneath the overhanging curved wall
215 which forms part of the rear wall of slot 6
186. Only a small part of the blade projects above
the top of rounded protuberance 196, and the
rear of beveled face 210 of the blade lies back
substantially even with and parallel to the top
of the rear portion 202 of protuberance 198, while 7
the beveled face 211 extends substantially hori-
zontally and projects slightly above the top of
disk 183. Under these conditions, the two bev-
eled faces 210 énd 211 cooperate with the round-
ed leading portion 203 of the protuberance to de-
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flect material upwardly and over the protuber-
ance and hlade with very little frictional resist-
ance. Also, the fiat main body portion of the
top of disk 183 offers practically no resistance
to rotation, and the wide angle space between
the front of the blade and the wall of the hous-
ing reduces to & minimum the resistance to ro-
tation at this point. Thus, even though the in-
terior of the housing is fully charged with s more
or less packed mass of material t6 be ground,
the danger of stalling of the motor at the start
is practically eliminated, and such little resist-
ance Is imposed to rotation of the impelling de-
vice that the motor may attain its normal operat-
Ing speed in a very short time. . This is of ad-
vantage not only from the standpoint of con-
operation but. also in
2 low torque, low cost
Other advantages of the low substan-

that it permits the use of
motor.
tially
bottom of the housing are that it increases the
capacity of the unit by permitting efficient uti-
ligation of the whole of the space within the ma-
terial feeding passage 52 and grinding chamber
51, and that it permits waste material, especially
large pleces sich as bones and grapefruit rinds,
to reach the absolute bhottom and zone of maxi-
mum efficiency of waste reduction in the grind-
ing chamber.

‘When motor 88 aitains g certain speed, blades
outwardly to their operative
positions under the influence of centrifugsal force.
However, the dashpot arrangement, including re-
siliently supported plunger 192, cushions the
blades so as to reduce the noise of starting and
prevent stress on the parts such as would occur
if the blades, unimpeded, should fly out quickly to
their operative positions. The dashpot arrange-
ment may also be adjusted so as to afford suf-
ficient delay in the outward movement of the
blades to permit the motor to accelerate to full

.operating speed before the blades finally reach

their extreme outermost operative positions illus-
trated in Fig. 15. ‘Thus, the motor is able more
effectively to take care of the Increased resist-
ance to rotation resulting from the upward and
outward movement of the blades to reduce the
space between the fronts of the blades and the
housing wall,

When blades 180 are in their advanced or op-
erative positions, illustrated in Fig. 15, and the
impeller device is being rotated at proper speed,
the rounded tops and backs of the blades produce
a gouging, tearing, and scraping action on the
material resting on disk 183 and this action serves
to break up larger.objects such as bones, grape-
fruit rinds, and the like, and serves also, in case
the waste In the grinding chamber has become
packed, to reduce the packed condition. Due to
the shape of the blades and the relatively small

. amount which they project above disk | 83, the

action referred to is accomplished with & mini-
mum of penetration resistance. The material in
the grinding chamber is set in rotation by its fric-
tional contact with the top of disk 183 and also

"by Impact with the blades and the brotuberances

196. Thus it will be seen that the blades serve
not only as cutters but also ag impellers. Rota-
tion of the material tends to cause the particles
thereof to move outwardly toward the walls of
the housing under the influence of centrifugal
force, and this outward movement is unimpeded
due to the slant of the inner portions of pro-
tuberances 186 and the curving of the backs of
the blades which permits the waste to ride up and

flat top impelling device located in the"

7
over the protuberances and blades toward the
outside of the grinding chamber. Smaller par-
ticles of the waste are caught in the approxi.
mately V-shaped bockets, between the beveled
faces 210 and 21! of the blades and the wall of
the housing so that these particles are positively
forced against the stationary shredding device
212. Larger objects also are forced against the
shredding device by the impelling action of the
blades and centrifugal force. The waste material
tends to pack in a mass around the outside of
the grinding chamber and this packing, if it be-
comes acute, tends to slow down the impelling
device and reduce the efficiency of reduction of
the matérial. However, the blades and protub.
to deflect material in-
wardly. The unobstructed low pressure areg at
the center of disk {83 provides a space into which
the inwardly defiected material can move and
materially in preventing
acute packing and congestion of waste around
the periphery of the grinding chamber. The con-
stant agitation or out and In movement of the
particles of waste, die to the outward impelling
thereof by centrifugal force and the inward de-
flecting thereof by the blades and protuberances,
increases the efficlency of the reducing action
since it insures a constantly changing position of
the waste relative to the blades and shredding
device so that no one object or body of waste is
operated on to the exclusion of the remainder of
the waste in the grinding chamber.” Thig agita-
tion of the waste has an added important advan-
tage in that it produces & thorough saturation of
the waste with the water supplied to the disposal
unit for aid in the grinding operation. This ac-
tion is similar to that produced by alternately
squeezing and releasing a sponge, The saturg-
tion of the waste results in the production of
Howable mixture which may pass readily from
the grinding chamber to the plumbing. system
and which is ideal for plumbing drains,

In case objects tend to jam between the im-
peller blades and the wall of the housing or the
stationary shredding device, the resultant force
is directed in a manner, as previously pointed out,
to cause the blades to rotate inwardly toward
their retracted positions, thereby increasing ‘the
angular space between the blades and the housing
wall so as to relieve the Jamming. A similar ge-
tion takes place in case the rotating impelling

10-

]

%

device becomes so overloaded as fo reduce the -

speed of the motor. In this latter case, as the
motor speed is reduced, the centrifugal force
operating on the blades is reduced and spring
pressed plungers 192 rotate the ‘blades inward
toward their retracted. positions. The resultant
Increase in the space between the blades and the
housing wall, the backward and downward
movement of the blades and the upward defiee-
tion of material by beveled faces 210 and 211,
then operates in the manner previously described
to reduce the resistance to rotation of the im-
pelling device so that the motor may speed up
to normal operating speed, whereupon the blades
again return to their advanced operating posi-
tions. Thus, the form and manner of mounting

60 -

the blades in my improved impelling. device prac- -

tically prevents stalling of the motor, not only at
the start, but also during operation. When the
grinding operation is finished and the motor de-
energized in the manner previously. described, the
blades are returned to their retracted  positions
due to their Inwardly overbalanced weight and
the actlon of spring bressed plungers 182, Re-
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silienit buffer plates 189 reduce the operating noise
and prevent material stresses when the blades
are returned to retracted positions due to motor
stoppage or when the blades are driven back by
impact forces during operation.

The efficient operation and advantages of my
improved impelling device just described may be
secured with either one or more stationary shred-
ding devices and wtih shredding devices of differ-
ent forms, such as, for example, of the form dis-
closed in the previously identified patent of A.
Alexsy, or modifications thereof. However, 1
have provided an improved stationary shred-
ding device inclusively designated 212 and now fo
be described with reference more particularly to
Figs. 20 to 22. This improved shredding device
is of simple and economical construction and

comprises in the main a supporting block 216

into which is cast a toothed insert 211, although
the toothed insert or shredding element may be
secured to the supporting block in other ways, if
desired. Block 216 is disposed in a recess 220
which extends through the side wall of lower

housing part 50, as best shown in Fig. 8. The -

block has a flange 221 extending therearound
and when the block is mounted in recess 220 this
flange is cushioned on both its inner and outer

sides by means of bumpers 222 of rubber or other”

suitable material. The block and the- bumpers
are held in position by flanges 223 which project
inwardly from a closure plate 224 which covers
the outer side of recess 228 and which is secured
to housing part 50 by means of screw bolts 228.
The arrangement of flange 221 and bumpers 222
is such that the cutting face of shredding ele-
ment 217 projects into the grinding chamber for
cooperation with blades 180, as shown in Fig. 20.
Also, the cutting face of element 2471 is main-
tained approximately in a surface of generation
about the axis of rotation of the impelling -device.
Bumpers 222 cushion the shredding device
against both direct and reactive impact and ma-
terially lessen the transmission of noise and vi-
bration from the shredding device to the hous-

ing. Insert 217 is comprised of stainless cutlery -

steel, -cemented carbide such as that designated
by the trade name “Carboloy,” or other suitable
hard and wear-resisting material. The back of
the insert illustrated has dovetailed projections
296 for anchoring the insert in block 216. The
cutting face of the insert, or shredding element, is
formed with two sharp-edged curving ridges 221
and 228, although more than two such ridges may
be employed if desired. The edges of the ridges
extend in arcs of circles having a common cen-
ter, although the edges may extend in arcs hav-
ing different centers, or may extend in approxi-
mate curves and approximately parallel. The
shredding "element is mounted so that material
impelled against the element in the direction of
rotation comes into contact successively with
the ridges, and so that the apexes of the curving
ridges face in the opposite direction to the di-
rection of rotation of the impelling device. Thus
the convex sides of the ridges are presented as
the leading sides to material impelled there-
against in the direction of rotation. A plurality
of pairs of notches 230 and 231 are formed in the
leading ridge 221 and trailing ridge 228 respec-
tively with the two notches of each pair in line
transversely of the face of the shredding element,.
These notches taper toward the rear or trailing
side of the shredding element so that the spaces
between the teeth 232, formed in the leading
ridge by notches 230, are deeper than the spaces

_ broader than the

2,220,720

between the teeth 233 formed in the trailing ridge
by notches 231." Thus the trailing teeth 233 are
leading teeth 232, as is clearly
shown in Fig. 22. As a result of the form and ar-
rangement of shredding element 217, a variety
of different reducing actions take place when
material is forced against the shredding element
by the rotatable impelling device. The material
first contacts the leading or convex side of ridge
297 and is then deflected at a variety of angles
through and over teeth 232 and 233. Since the
teeth 232 of the leading ridge are ‘deeper cut and
narrower than the teeth 233 in the trailing ridege
228, due to the upward slope of notches 230 and
231 toward the trailing side of the shredding ele-
ment, the leading teeth effect an initial penetra-
tion of the waste to relatively coarsely shred, cut,
and break up the material. The material then
passes over the leading teeth 232 and through
the notches 230 into contact with the trailing

tecth 233 which due to the fact that they are

broader and the notches 231 narrower, further
reduce the material to finely divided state. Also,
some of the material coming in contact with the
ridges is deflected along the convex leading sides
thereof, so as to produce a shearing action due

“ to the fact that the ridges throughout major por-

tions of their lengths slant in the direction of
rotation, or, in other words, extend diagonally
with respect to a generatrix of the surface of gen-
eration of the cutting face of the shredding ele-
ment. While the cutting, shredding, and shear-
ing action is taking place, the shredding element
tends automatically to be freed or cleared of ma-
terial so that the element is in effect self-reliev-
ing to prevent jamming. Moreover, due to the
way in which material forced against the shred-
ding element meets-thé curved edges, the forces
of impact of the material are greatly lessened
and the cutting, shredding, and shearing action
is effected with a minimum of penetration resist-
ance,

Disk 183, in addition to serving as a support-

‘ing and guiding element- for blades 180, serves

also as a strainer element since the size of the
particles of comminuted material which may
pass from grinding chamber 51 to annular re-
ceiving space 55 is controlled by the spacing or
clearance between the rim of disk 183 and the
lower rim of the portion of housing part 50 which
forms grinding chamber 5. In the disposal unit
illustrated, the disk is operative in cooperation
with the lower rim of the grinding chamber wall
to perform a secondary material reducing action
through the agency of peripheral notches 236 in
the disk and notches 231 in the lower rim of
the grinding chamber wall. These notches will
be described with reference more. particularly to
Figs. 14, 18, and 19. Notches 237 may be formed
directly in the cast lower housing part 50 which
forms the grinding chamber, but in the illus-
trated embodiment these notches are formed in
a reinforcing band or ring insert 238 cast into
housing part 50 at the lower rim of the grinding
chamber. This insert is comprised of very hard,
wear and corrosion-resisting material, of high

.tensile strength, such as heat treated stainless

steel, and acts to relieve the housing of wear and
to prevent creepage and expansion thereof in the
zone where the housing is subjected to the
greatest wear and impact forces. A large num-
ber of the notches 236 are formed in the periph-
ery of disk 183 and these notches provide pockets
of limited size communicating with the top of
the ‘disk for receiving smaller particles” which
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drop down after being operated upon by the

rotating impeller device and stationary shredding
device. The trailing walls 239 of notches 236 are
approximately straight and vertical so as to pro-
vide square shoulders which intercept the waste
particles as they attempt to pass through the
clearance between the disk and the housing wall.
The leading walls 240 of notches 236 flare out-
wardly slightly relative to the trailing walls 239,
as will be seen from Figs, 14 and 19, so as to pro-
vide a larger outlet or relief to prevent particles
from lodging in the notches. Particles of mate-
rial which drop into notches 236 therefore are
thrown outwardly by centrifugal force and such
outwardly thrown particles are intercepted by the
notches 237 in ring 238. These latter notches

231 extend above the top of the strainer disk and-

are somewhat wider to allow ready passage there-
into of the outwardly thrown particles. The
trailing walls 241 of notches 231, that is the walls
which are disposed in opposing relation to the
oncoming approximately straight trailing walls
239 of notches 236, lie approximately in vertical
planes radial with respect to the center of the

grinding chamber so as to provide square shoul-

ders similar to the square shoulders of the trail-
ing walls of notches 236. Thus the opposing
square shoulders of walls 239 and 241 cooperate
to produce a shearing action to further reduce
the size of particles passing through the clear-
ance between the strainer disk and the housing
wall. The leading walls 242 of notches 231 flare
outwardly at an acute angle to their trailing
walls 241 and the outer walls 243 of notches 231
extend at a greater angle to the vertical than
the wall of housing part 58 which forms grinding
chamber 51, as will be seen from Figs. 18 and 19.

. Hence, notches 237 are larger at the bottom than
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at the top so as to provide a relieving action to
facilitate the passage of particles of maiterial
downwardly and outwardly of the notches into
material relieving space 55. Thus, it will be
seen that notches 236 and 237 are effective to
produce .a secondary reducing action and con-

- trol of the size of material permitted to pass from

grinding chamber 5t to space 55, while the form
and arrangement of the notches is such as to pre-
vent wedging and accumulation of material in
the notches.. The secondary reducing action of
the notches is particularly advantageous in the
disposal of flat leafy waste materials, such as pea
pods, corn husks, artichokes, cabbage leaves, let-
tuce leaves and the like, which tend to slide-flat-
wise through the clearance between the strainer
disk and the lower rim of the grinding cham-
ber. Such flat waste material is caught and
sheared by the notches and reduced to 3 size and
form which will not clog the disposal unit or the
plumbing system. The notches function also to
relieve the drag or resistance to rotation imposed
by material in the small clearance between the
strainer disk and the housing rim. If the strain-
er disk rim and the housing rim were smooth all
the way around, considerable congestion and fric-
tional resistance would be set up in the small
clearance, but the clearance of the illustrated
unit has a multitude of closely spaced small re-
lieving spaces, provided by the notches, so that
the congestion and friction are greatly reduced.
Also, the fact that the notches flare toward the
bottom results in acceleration of the waste down-
wardly from the clearance so as to prevent con-
gestion. The bevel 244 around the upper rim of
the strainer disk increases the time of exposure
of larger pieces of waste to the shredder element

- lower end of the

9

212 and tends to control the size of material
which may enter the small clearance and the
notches. Similar results
slightly dishing, or rendering slightly concave,
the top of disk 183 so that materia] impelled out-
wardly by centrifugal force will be deflected
slightly upward by a raised outer portion of the
disk. The pumping action previously described,
of vanes {24 in space 55, also aids materially in
preventing congestion in the clearance.

A further function of notches 236 and 237,
particularly the latter which extend above ‘the
top of the strainer disk 183, is to proviL: ample
drainage for water from the sink-through the
unit both when the unit is in operation and when
it is not in operation. If the clearance between

“the strainer disk and housing wall were made

sufficiently small properly to control the size of

‘material passing therethrough, and without em-

ploying the notches, there would be danger of
stoppage of the clearance and filling up of the
unit with water so as to overflow. into the sink.
The notches permit . proper control of the size
of material while at the same time providing
passages for jwater to flow from the grinding
chamber,

Under some conditions T have found it de-
sirable to provide a conduit for by-passing water
around the strainer clearance, particularly in
cases where large quantities of water are to be
drained from the sink through the housing of
the disposal unit when the latter is not in op-
eration. Such a by-pass conduit may be pro-
vided, as shown in Pigs. 8 and 9, by a duct or
passage 246 formed in the outer surface of hous-
ing part §0. The outer side of this Dbassage is
closed by means of g gasket 247 and a plate 248
fastened to the housing part by bolts 249, The
bassage opens into space 55
just above drain conduit 56 and the upper end
of the passage communicates through an elon-
gated narrow vertical slot 250 with grinding
chamber §1. Slot 250 opens into the grinding
chamber considerably above the bottom of the
chamber so as to prevent the driving of material
thereinto by the rotatable impelling device. A
vertically extending rounded ridge 251 is formed
on the leading side of slot 250 to deflect materia]
over the slot, in the direction of the arrow in
Fig. 9, when a body of material is being rotated in
the grinding chamber by the impelling device.
The passage of material and water over the slot
during operation of the unit tends to create g
suction which clears and keeps the slot free from
stoppage. In case the clearance and notches at
the bottom of the grinding chamber are unable
to pass the whole amount of water supplied to the
grinding chamber from the sink, the water will
rise in the grinding chamber until it reaches slot
250 and then flow out through passage 246 to the
drain conduit 56. Thus, backing up and food-

Cover plate 248 may be removed. for inspection
and cleaning of passage 246. A further ad-
vantage of passage 246 is that it prevents the
formation, in the fiywheel chamber and material
receiving space 55, of an air lock which would
retard the passage of water from the interior of
the housing of the disposal unit.

As will be evident from the foregoing descrip-
tion, certain aspects of my invention are not
limited to the particular details of construction
of the exemplary embodiment, illustrated, and I
contemplate that various modifications and ap-
Plications of the invention will suggest themselves

may be attained by’
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to one skilled in the art. It is my intention,
therefore, that the appended claims shall cover
such modifications and other applications as do
not ‘depart from the true spirit and scope of my
present invention.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. In a waste disposal apparatus, the combina-
tion of a housing providing a receptacle for waste
material and having an opening for admission of
material to the receptacle, said housing having
also a waste discharge conduit for connection
with a sewer or the like, relatively high speed
motor operated means supported by said housing
and operable for comminuting material in said
receptacle, means for resilient suspension attach-
ment of said housing to a Kkitchen sink or like
structure, and a supporting stand adapted to be
mounted on a portion of a building structure
such as a floor or walt and having means co-
operative therewith for resiliently supporting
said housing, said stand and said attachment
means providing for resilient suspension of said
housing between a portion of a building structure
on which the stand is mounted and a sink or like
structure to which the housing is attached.

9. In o waste disposal apparatus, the combina-
tion with a unitary waste disposal appliance in-
cluding a housing having means including detach-
ably joined upper and lower housing parts defining
a receptacle for waste material and power driven
means for comminuting material in said recep-
tacle, said upper housing part providing a ma-
terial admission passage and having means for
relatively permanent fixed attachment to a sink
or like structure independently of said lower
housing part, said lower housing part defining a
grinding chamber and supporting said power
driven means and having a discharge conduit for
comminuted material; of an adjustable support-
ing stand for said appliance comprising a floor
mountable rigid base member having side walls
affording a shield for at least partially enclosing
and concealing parts of sald appliance and hav=
ing vertically adjustable bracket elements de-
tachably connected with said lower housing part
for supporting the appliance. )

3. In a waste disposal-apparatus, the combina-
tion with a unitary waste disposal appliance in-
cluding a housing providing & receptacle for
waste material and power driven means for com-
minuting waste material in said housing, of a
separable supporting stand for said appliance
comprising & U-shaped base member of relatively
rigid construction having vertically extending
side walls providing a shield at least partially en-
closing and concealing said appliance on three
sides and bracket means carried by said base
member and detachably connected with said
housing for supporting the appliance.

4. Tn combination with a sink or like structure,
2 unitary waste disposal appliance including a
housing providing a receptacle for waste material
and having a material admission opening in the
upper end thereof and power driven means for
comminuting material in said housing, means for
connecting said housing with said structure with
said opening in registry with an opening in said
structure, and a floor mounted separable sup-
porting stand for said appliance comprising a base
member of relatively rigid construction having
side walls providing s shield for at least partially
enclosing and concealing said appliance and hav-
ing sukstantially vertically adjustable bracket
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elements detachably connected with said housing
for supporting the appliance.

5. In a grinding machine, an enclosing housing
having wall portions defining a chamber for
comminution of material therein and having an
opening in the bottom thereof, means for com-
minuting material in said chamber including a
rotatable material impelling device, which said
device includes a member supported for rotationin
said housing substantially coaxially of said opening
with the top of the member disposed adjacent the
bottom of said chamber, which said top has a gen-
erally flat disk-like contour with a central portion
substantially free of obstruction and has an over-
all area substantially the same as said opening,
said device including also material impelling and
reducing means supported for rotation with said
member and arranged to project upwardly from
the top of the member outwardly of said central
unobstructed portion, and power means opera-
tive to rotate said device at relatively high speed
to cause high speed impingement of said impell-
ing and reducing means against material in said
chamber.

6. In 2 grinding machine, an enclosing housing
having wall portions defining a chamber for com-
minution of material therein, means for commin-
uting material in said chamber including a sub-
stantially vertical axis material impelling device,
which said device includes a member supported
for rotation in said housing with the top of the
member located adjacent the bottom of said
chamber, which said top has a generally flat disk-
like contour with a central portion substantially
free of obstruction and the outer portion of which
top extends in close proximity to the walls of said
chamber adjacent the bottom of the chamber,
said device including also material impelling
means supported for rotation with said member
and arranged to project upwardly from the top of
the member outwardly of said central unob-
structed portion, and power means operative to
rotate said device at a speed sufficient to cause
said impelling means to impart relatively high
speed rotation and agitation to material in said
chamber.

7. In a grinding machine, a housing having
wall portions defining a chamber for comminu-
tion of material therein, 2 member supported for
rotation in said housing about a substantially
vertical axis with the top of the member located
adjacent the bottom of said chamber, which top
is of generally flat disk-like contour with a cen-
tral area substantially free of obstruction and
the diameter of which top is at least substantially
equal to the diameter of the adjacent portion of
said chamber, material impelling elements sup-
ported for rotation with said member and having
portions arranged to project upwardly from the
top of the member outwardly of said unobstruct-
ed area, the inwardly facing surfaces of said ele-
ments slanting relatively smoothly upwardly and
outwardly from said central area in order to pro-
vide minimum resistance to movement, of mate-
rial outwardly from said central area toward the
periphery of said top, and power means oper-
ative to rotate said member at 2 speed sufficient
to impart relatively high speed rotation to mate-
rial in said chamber.

8. In a grinding machine, an enclosing hous-
ing having wall portions defining a substantially
vertical axis chamber for comminution of mate-
rial therein, stationary material reducing means
supported at the side of said chamber, a mem-
ber supported for rotation in said housing about
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& substantially vertical axis with the top of the
member located adjacent the bottom of said
chamber, which top is of generally flat disk-like

-~ contour with a central area substantially free of
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obstruction and the outer portion of which top
extends in close proximity to the walls of said
chamber, material impelling means supported for
rotation with said member and arranged to pro-
ject upwardly from the top of the member out-
wardly of said unobstructed central - area, and
bower means operative to rotate said member at
relatively high speed S0 as to cause said impelling
means to effect relatively high speed rotation and
agitation of material in said chamber and rela-
tively high speed impingement of such material
against said stationary reducing means.

9. In an apparatus for disposal of waste ma-
terial such as garbage and the like, a housing
defining a chamber for reception of water and
waste material to be comminuted and having an
opening in the bottom thereof, a waste discharge
conduit connected with said opening and adapt-
ed to be connected with a sewer or the like, sta-
tionary cutting means supported at the side of
said chamber, g substantially vertical axis mem-
ber supported for rotation adjacent the bottom
of said chamber and having a generally flat disk-
like top, the central area of which top is sub-
stantially free of obstruction and the outer por-

tion of which top extends in proximity to the

walls of said chamber, material impelling means
supported for rotation with saig member and
arranged to project upwardly from the top of the
member outwardly of said central unobstructed
area, and power means operative to rotate said
member at relatively high speed to cause said
impelling means to impel material at relatively
high speed against said stationary cutting means.

10. In an apparatus for disposal of waste ma-
terial such as garbage and the like, a housing de-
fining a chamber for reception of water and
waste material to be comminuted and having sn
opening in the bottom thereof, a waste discharge
conduit connected with said opening and adapted
to be connected with a sewer or the like, station-
ary cutting means supported at the side of said
chamber, a substantially vertical axis member
supported for rotation adjacent the bottom of
said chamber and having a generally flat disk-
like top with a central area substantially free of
obstruction, a material impelling element sup-
ported for rotation with said member and for
movement outwardly in a generally radial direc.
tion to a position for cooperation with said sta-
tionary cutting means, said element having a por-
tion arranged to project above the top of said
member outwardly of said central unobstructed
area when said element is in outward operative
position, biasing means for restraining said ele-
ment in an inwardly retracted position when
said member is not in rotation, and power means
operable to rotate said member st g speed at least
sufficient to effect outward movement of said
element under the influence of centrifugal force.

11. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber, a material impelling device com-
brising an element rotatable in said housing and
having a substantially flat disk-like surface fac-
ing said chamber, said surface having a central
area free of obstruction, a material impelling
member carried by said element and supported
for movement outwardly toward the periphery of
said element, said member having a portion ar-
ranged to project from said surface outwardly

11

of sald central unobstructed area when said
member is In its outward operative position, bias-
ing means for maintaining said member in an
inwardly retracted position when said element is
not in rotation, and power means operable to ro-
tate said element at a speed at least sufficient to
efiect outward movement of said membet to oper-
ative position under the influence of centrifugal
force. ’

12. In apparatus for the comminution of ma-
terial and including g housing defining a grind-
ing chamber, a material impelling device com-
prising an element rotatable in said housing and

10

having g substantially flat disklike surface fac- -

ing said chamber, said surface having a central
area free of obstruction, g material impellir.z
member supported by said element for movement
outwardly to an operative position under the
influence of centrifugal force and biased for
movement to an inwardly retracted position when
said element is not in rotation, said member
when. in its said outward operative position hav-

‘Ing a portion projecting from said surface out-

wardly of said central unobstructed area, brac-
ing and guiding means for said member including
8 rounded protuberance on said surface disposed
outwardly of said central area, which said pro-
tuberance has portions disposed on the trailing
and leading sides of said member and at the back
of said member toward said central area, and
bower means operable to rotate said element at
a speed at least sufficient to effect outward move-
ment of said member to operative position under
the influence of centrifugal force.

13. In apparatus for the comminution of mate-
rial and including a housing defining a grinding
chamber, a material impelling’ device compris-
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ing an element rotatable in said housing and hav- -

ing a substantially flat disk-like surface facing
said chamber, said surface having a central ares
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free of obstruction, a material impelling member

supported by said element for movement out-
wardly to an operative position under the infiu-
ence of centrifugal force and biased for move-
ment to an inwardly retracted position when said
element is not in rotation, said member having

45

a portion arranged to project from said surface -

outwardly of said central unobstructed area when
said member is in its outward operative position,
8 protuberance on said surface having a portion

disposed at the back of said member toward said

unobstructed central area, which said portion of
sald protuberance has a surface substantially
smoothly slanting outwardly and upwardly from
said central area, and power means operable to
rotate said element at a speed at least sufficient
to effect outward movement of said member to
operative position under the influence of cen-
trifugal force. .

14, In apparatus for the comminution of mate-
rial and including a housing defining a grinding
chamber, a material impelling device compris-
ing an element rotatable in said housing and hav-
ing a substantially flat disk-like surface facing
said chamber, a materisl impelling member sup-
ported by said element for movement outwardly
to an operative position under the influence of
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centrifugal force and biased for movement to an -

inwardly retracted position when said element is
not in rotation, a protuberance on said surface
having a portion disposed on the leading side of

‘sald member, said member when in its said out-

ward operative position having
ing beyond said portion of said
impelling 'engagement with

a portion project-
protuberance for
material in said
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chamber, the leading surface of said portion of
said protuberance being rounded in a manner to
effect smooth deflection of material over said
member when the member is in a retracted or
substantially retracted position, and power
means operable to rotate said element at a speed
at least sufficient to effect outward movement of
said member to operative position under the in-
fluence of centrifugal force. :

15. In apparatus for the comminution of ma-
terial and including a housing defining a sub-
stantially vertical axis grinding chamber, & ma-
terial impelling device comprising an element ro-
tatable adjacent the bottom of said chamber
about a substantially vertical axis and having a
substantially flat disk-like top, the central area
of which top is free of obstruction, a material
impelling member supported by said element for
movement outwardly under the influence of cen-
trifugal force and biased for movement to an in-
wardly retracted position when said element is
not in rotation, said member having a portion
projecting above the top of said element and said
portion having a back surface, toward said cen-
tral area, which slants smoothly upwardly and
outwardly relative to said central ares so as to
provide minimum obstruction to material moving
outwardly from said central area toward the pe-
riphery of said element and minimum obstruction
to retraction of said member toward its inward
position, and power means operable to rotate said
element at a speed at least sufficient to effect
outward movement of said member to operative
position under the influence of centrifugal force.

16. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber, a material impelling device includ-
ing an element rotatable in said housing, & mem-
ber pivotally supported by said element for move-
ment inwardly and outwardly in a plane substan-
tially normal to the plane of rotation of said ele-
ment, power means operable to rotate said ele-
ment at a speed at least sufficient to cause said
member to move outwardly toward the periphery
of said element under the influence of centrifugal
force developed by rotation of said element, and
biasing means operative to effect movement of
said member inwardly toward a retracted position
upon reduction in the speed of rotation of said
element below a predetermined limit.

17. In apparatus for the comminution of ma-
terial and including a housing defining a grinding
chamber, a material impelling device including
an element rotatable in said housing, which said
element has a surface facing said chamber and
a recess adjacent the periphery of said element
and in communication with said surface, a mem-
ber pivotally supported in said recess for move-
ment inwardly and outwardly in a plane substan-
tially normal to the plane of rotation of said ele-
ment, power means operable to rotate said ele-
ment at a speed at least sufficient to cause said
member to move outwardly toward the periphery
of said element under the influence of centrifugal
force developed by rotation of said element, said
member having a portion arranged to project out
of said recess beyond sald surface when said
member is in an outward position, and biasing
means operative upon reduction in the speed of
rotation of said element below a predetermined
limit for effecting movement of said member in-
wardly toward a retracted position wherein &
major portion of said member is hidden in said
recess.

18. In apparatus for the comminution of ma~
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terial and including a housing deflning a grind-
ing chamber, & material impelling deévice includ-
ing an element rotatable in said housing about
8 substantially vertical axis, a member pivotally
supported by said element for movement inward-
ly and outwardly in a substantially vertical plane,
and power means operable to rotate said element
at & speed at least sufficient to cause said mem-
ber to move outwardly toward the periphery of
said element under the influence of centrifugal
force developed by rotation of said element, the
weight of said member being overbalanced in-
wardly of its pivotal support so as to exert a bias-
ing force on said member tending to effect move-
ment of the member inwardly toward a retracted
position upon reduction in the speed of rotation
of said element below a predetermined limit.

19. In apparatus for the comminution of ma-
terial and including & housing defining a sub-
stantially vertical axis grinding chamber and a
stationary cutting device supported by said hous-
ing at the side of said chamber, a device for im-
pelling material against said stationary cutting
device and including an element rotatable adja~-
cent the bottom of said chamber about a sub-
stantially vertical axis and having a substantially
fiat top with a central portion of said top free of
obstruction, said element having also a recess
communicating with said top adjacent the pe-
riphery thereof, a member pivotally supported in
said recess for movement inwardly and outwardly
in a substantially vertical plane, power means op-
erable to rotate said element at a speed at least
sufficient to cause said member to move outward-
1y toward the periphery of said top under the in-
fluence of centrifugal force developed by rotation
of said element, stop means for stopping said
member in a predetermined outward position for
cooperation with said stationary device in the
comminution of material, means for delaying and
cushioning the outward movement of said mem-
ber to its said outward position, means operative
upon reduction in speed of rotation of said ele-
ment below a predetermined limit for effecting
movement of said member inwardly to a retract-
ed position, and resilient means
said member upon movement thereof to retracted
position.

20. In apparatus for the comminution of ma-
terial and including & housing defining a grinding
chamber the wall of which is a substantially reg-
ular surface of generation, and a stationary cut-
ting device in said chamber; a material impelling
device including an element rotatable in said
housing adjacent said stationary device and sub-
stantially coaxially of said chamber, a member
pivotally supported by said element for move-
ment inwardly and outwardly in a plane substan-
tially normal to the plane of rotation of the ele-
ment, power means operable to rotate said ele-
ment at a speed at least sufficient to cause said
member to move outwardly to an operative posi-
tion under the influence of centrifugal force de-
veloped by rotation of said element, said member
having a portion which, when the member is in
its said outward operative position, extends rela-
tively closely to the wall of said chamber and
substantially parallel with a generatrix of said
wall for cooperation with said stationary cutting
device in the comminution of material, and means
operative upon reduction in the speed of rotation
of said element below a predetermined limit for
effecting movement of said member inwardly tu-
ward a retracted position, said portion of said
member extending in substantially spaced acute
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angular relationship with said chamber wall
when said member is in retracted- position.

21. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber the wall of which is a substantially
regular surface of generation, and a stationary
cutting device in said chamber; a material im-
pelling device including an element rotatable in
said housing adjacent said stationary device and
substantially coaxially of said chamber, a mem-
ber pivotally supported by said element for move-
ment inwardly and outwardly in a plane substan-
tially normal to the plane of rotation of the ele-
ment, power means operable to rotate said ele-
ment at a speed at least sufficient to cause said
member to move outwardly to an operative posi~
tion under the influence of centrifugal force de-
veloped by rotation of said element, said merm-
ber having a portion which, when the member is
in its sald outward operative position, extends
relatively closely to the wall of said chamber and
substantially parallel with a generatrix of said
wall, said portion of said member having a bev-
eled leading edge for directing material against
sald stationary cutting device, and means oper-
ative upon reduction in the speed of rotation of
said element below a predetermined limit for ef-
fecting movement of said member inwardly to-
ward a retracted position, said portion of said
member extending in substantially spaced acute
angular relationship with said chamber wall
when said member is in retracted position,

22. In an apparatus for comminution of waste
material such as garbage and including a hous-
ing defining a grinding chamber and a rotatable
material impelling device in said chamber ; & uni-
tary stationary shredding device supported on
one side of said chamber and having a cubting
surface of substantial breadth and height fac-
ing toward the center of said chamber for co-
operation with said impelling device, which said
cutting surface lies substantially in a surface of
generation about: the axis of said impelling de-
vice and has a plurality of elongated sharp-edged
ridges extending in closely spaced substantially
parallel side by side relationship, said ridges
throughout substantial portions of their lengths
extending diagonally with respect to a generatrix
of said surface of generation and slanting in the
direction of rotation of said impelling device, the

tops of said ridges being notched to form & plu-

rality of teeth therein.

23. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber, means for comminuting material in
said chamber including a stationary shredding
device supported by said housing and a rotatable
material impelling device having means for im-
pelling material substantially in the direction of
rotation against said stationary device, said sta-
tionary shredding device including g shredding
element having a cutting face provided with g
plurality of sharp-edged substantially parallel
curving ridges arranged so as to present convex
sides of said ridges to material impelled there-
against in the direction of rotation of said im-
pelling device. .

24. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber, means for comminuting material
in said chamber including s stationary shredding
device supported by said housing and a rotatable
material impelling device having means for im-
pelling material substantially in the direction of
rotation against sald stationary device, said sta-

13

tionary shredding device including a shredding
element having a cutting face provided with g
plurality of sharp-edged substantially parallel
curving ridges arranged so as to present convex

sides of said ridges to material impelled there-
against in the direction of rotation of said im-
" pelling device, each of said ridges having trans-

versely extending notches formed therein so as to
define a multiplicity of teeth in each of said
ridges. .

25. In apparatus for the comminution of ma-
terial and including a housing defining s grind-
ing chamber, means for comminuting material
in said chamber including a stationary shredding
device supported by said housing and a rotatable
material impelling device having means for im-~
pelling material substantially in the direction of
rotation against said stationary device, said sta-
tionary shredding device including a shredding

element having a cutting face provided with a.

plurality of sharp-edged substantially parallel
ridges arranged to be engaged successively by
material impelled against said element in the di-
rection of rotation of said impelling device, said

. ridges: having transverse notches formed there-

in so as to define g multiplicity of teeth in said
ridges, said notches tapering from the leading
side toward the trailing side of said element so
that in a leading one of said ridges the notches
are deeper and the teeth narrower than are the
notches and teeth respectively in the immedi-
ately adjacent trailing ridge. -

26. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber, means for comminuting material
in saidchamber including a stationary shredding
device supported by said housing and a rotatable
materia] impelling device having means for im-

pelling material substantially in the direction of.
rotation against said stationary device, said sta<

tionary shredding device including a shredding
element having a cutting face provided with a
plurality of sharp-edged substantially ' parallel
ridges arranged to be engaged . successively by
material impelled against said element in the di-
rection of rotation of said impelling device, said
ridges having transverse notches formed therein
S0 as to define a multiplicity of teeth in said
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ridges, said notches tapering from the leading -

side toward the trailing side of said element and
the notches in & trailing one of said ridges being
in effect alined extensions respectively of the
notches in the next adjacent leading one of said
ridges so that the notches in said one trailing
ridge are narrower and shallower than the
notches in said one next adjacent leading ridge.

27. In apparatus for the comminution of ma-
terial and including a housing defining a grind-
ing chamber, means for comminuting material
in said chamber including a, stationary shredding
device supported by said housing and a rotatable
material impelling device having means for im-
pelling material substantially in the direction of
rotation ‘against said stationary device, said sta-
tionary shredding device including a shredding
element having a cutting face lying approximate-
ly in a surface of generation about the center of
rotation of said impelling device, said surface be-
ing provided with a pair of sharp-edged substan-
tially parallel curving ridges arranged so as to

Present convex sides of said ridges to material

impelling thereagainst in the direction of rota-
tion of said impelling device, the trailing one of
saild ridges having transverse notches formed
therein substantially in alinement respectively

50

6o

70

16




10

15

20

14

with transverse notches formed in the leading
one of said ridges, the teeth in said leading ridge
formed by the notches therein being narrower
than the teeth in said tralling ridge formed by
the notches therein.

28. In apparatus for the comminution of ma-
terial, a housing defining a substantially vertical
axis grinding chamber having a substantially cir-
cular lower rim, means providing a space below
said rim for receiving comminuted material, and
means for comminuting material in said cham-
ber including a material impelling device having
adjacent said lower rim of said chamber an ele-
ment rotatable coaxially of said chamber, said
element having a substantially circular periphery

in closely spaced. relation to said lewer rim of-

said chamber to form a clearance for passage of
comminuted material from said chamber into

.said space and said element having a substan-

tially flat top peripheral portion with a ‘multi-

. plicity of substantially evenly spaced notches
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formed in the outer edge thereof in communi-
cation with the top of the element, the trailing
walls of said notches being substantially straight
so as to provide sharp shoulders and the leading
walls of said notches being flared at an angle
relative to said trailing walls so that said notches
are wider at the outside and bottom than at the

inside and top respectively, the said lower rim

of said chamber also having formed therein a
multiplicity of substantially evenly spaced
notches deeper and wider at the bottom than at
the top and having substantially straight trail-
ing walls to form sharp shoulders arranged to be
in opposed relationship with the said sharp
shoulders of said first mentioned notches for the
shearing of material passing through said clear-
ance.

29. In apparatus for the comminution of ma~
terisl, a housing defining a substantially vertical
axis grinding chamber having a substantially cir-
cular lower rim, means providing a space below
said rim for receiving comminuted material, and
means for comminuting material in said cham-
ber including a material impelling device having
adjacent said lower rim of said chamber an ele-
ment rotatable coaxially of said chamber, said
element having a substantially circular periphery
in closely spaced relation to said lower rim of
said chamber to form a clearance for passage of
comminuted material from said chamber into
sald space, said element having also a substan-
tially flat top peripheral portion with a .beveled

outer edge and a multiplicity of substantially:

evenly spaced peripheral notches formed therein
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in communication with the top of the element,
poritons of the trailing walls of said notches ly-
ing in planes substantially radial relative to the

center of said element and the leading walls of-

said notches being flared at an angle relative to
said trailing walls so that the notches are wider
at the outside and bottom than at the inside and
top respectively.

30. In apparatus for the comminution of ma-
terial, a housing defining a substantially vertical
axis grinding chamber having a substantially
circular lower rim, means providing a space be-
low said rim for receiving comminuted material,
and means for comminuting material in said
chamber including a material impelling device

- having adjacent said lower rim of said chamber

an element rotatable coaxially of said chamber,
said element having a substantiaily flat top pe-
ripheral portion with a substantially circular rim
in closely spaced relationship to said lower rim of
said chamber to form a clearance for passage of
comminuted material from said chamber into

. said space, the said lower rim of said chamber

having formed therein a multiplicity of substan-
tially evenly spaced notches which are deeper
and wider at the bottom than at the fop and

“the tops of which notches extend above the level

of said flat top peripheral portion of the said ro-
tatable element. '

31. In apparatus for the comminution of ma-
terial, a housing having therein a grinding cham-
ber and having an opening for admission of ma-
terial into said chamber, said housing also be-
ing adapted for the supply of water thereinto,
means including a rotatable material impelling
device for comminuting material in said cham-
ber, means providing a relatively small clearance

“adjacent the bottom of said chamber for the

passage of water and comminuted material {rom
said chamber, a discharge conduit communi-
cating with said clearance for receiving there-
from water and comminuted material and adapt-
ed for connection with a waste pipe of a sewer
system or the like, means providing a duct for
by-passing water around said clearance, the up-
per end of said duct opening into the interior
of said housing through an elongated substan-
tially vertically extending and relatively narrow
slot disposed substantially above the level of said
clearance, the lower end of said duct communi-
cating with said discharge conduit, and means
on the leading side of said slot, relative to the
direction of rotation of said device, for deflecting
material over said slot.
JAMES H. POWERS.
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