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WASTE DISPOSAL APPARATUS WITH SPRING
CLUTCH ROTOR DRIVE

Jack E. Bebinger, Brookfield, 1Il., assignor to General
Electric Company, a corporation of New York

Application May 28, 1954, Serial No. 433,219
. 3 Claims. . (CL 241—32.5)

This invention relates to waste food disposal devices,
and, in particular, to devices in which a motor driven
device disposed within a comminution chamber throws
the contents of the chamber violenily against stationary at-
trition elements disposed about the wall of the chamber.
Ordinarily, the comminution of the waste within the
chamber is carried on in the presence of water, whereupon
the mixture of finely ground waste particles and water
flows from the comminution chamber into a discharge
chamber whence it passes to the waste piping of the
plumbing system of the building.

Occasionally, a bone splinter or other hard and rela-
tively unyielding object will become jammed between the
attrition elements and the rotating device and stall the
motor, Certain models of waste food disposers are pro-
vided with a reversible motor and means whereby the
motor always starts in the opposite direction from that of
its immediately previous run. Such machines will fre-
quently clear a jam condition merely as the result of the
reverse rotation of the motor. There are times, however,
when the offending article becomes so wedged that the
starting torque of the motor will not overcome the condi-
tion and the user finds it necessary to apply wrenches or
other manual tools to restore the machine to operative
condition.

It has been proposed to provide “impact start” food
waste disposers in which the rotatable comminution device
is mounted for free rotation on the drive shaft and is
driven by measns of a drive arm on the drive shaft which,
after a brief interval of free movement, engages a shoul-
der on the comminution device. Although such an ar-
rangement is mechanically sound and has performed sat-
isfactorily in operation, it is relatively expensive to manu-
facture because of the severe operating conditions to
which the driving arm is subject, and the necessity of pro-
viding an adequate bearing surface between the com-
minution device and the shaft. I have discovered that a
highly satisfactory free-start waste food disposer may be
constructed by using a spring clutch of the positive en-
gagement type and locating said cluich entirely within the
motor compartment where it is protected against dam-
age or fouling by the food waste being ground in the com-
minution chamber. A feature of my invention resides in
the ease of adaptation to disposers of both the one di-
rection and the reversible types. A further feature re-
sides in the fact that the spring clutch transmits torque
by frictional engagement with the driving and driven ele-
ments and there is an almost complete absence of impact
which would require careful selection of materials or the
heat treatment thereof to obtain a proper balance between
toughness and hardness of the associated parts.

Other features and advantages of the invention will
be apparent from the following detailed description of
a presently preferred form thereof, read in the light of
the accompanying drawings in which:

Fig. 1 is a side elevation partly in section of a food
waste disposer embodying one form of the present in-
vention;
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Fig. 2 is a fragmentary side elevation partly in section
showing the drive clutch arrangement for a two direction
waste disposer;

Fig. 3 is a plan section on lines 3—3 of Fig. 2;

Fig. 4 is a plan section on lines 4—4 of Fig. 2;

Fig. 5 is a vertical section taken on lines 55§ of
Fig. 2; and

Fig. 6 is a view similar to Fig. 2 showing the invention
as applied to a uni-directional disposer.

In Fig. 1, I have illustrated my invention as applied
to a domestic type waste food disposer such as manufac-
tured and sold by my assignee herein under the trade-
mark “Disposall.” Such disposers are ordinarily at-
tached to a kitchen sink 1 by a suitable mounting assem-
bly 2. Such assembly may include the sink flange 3
which seats within the drainage opening of the sink and
provides an entrance into the comminution chamber 4
of the food waste disposer 5. A combination switch
actuator and sink stopper 6 may be inserted into the
sink flange in the position shown in which a valve mem-
ber 7 opens by gravity to permit water to flow from the
sink into the chamber 4. The construction of the stop-
per and switch actvator element 6 is as shown in Swisher
U. S. Patent 2,669,395, granted February 16, 1954, for
“Kitchen Waste Disposer Apparatus With Reversing
Means,” and assigned to my present assignee. Briefly
stated, the element 6 is removably associated with the
sink flange 3; in one operative position, it may be placed
within the sink flange in the manner illustrated in Fig,
1 in which it permits normal sink drainage into the dis-
poser chamber 4, as well understood in the art, By man-
ual rotation by means of the handle 6a, the structure will
operate a switch controlling the disposer motor, as pres-
ently explained. Optionally, the structure 6 may be re-
moved from the sink flange, iaverted and replaced there-
in, whereupon the valve disk 7 will drop into closing re-
lation with respect to opening 7a in the annular base 7b
of the element 6. This manner of use provides a sink
stopper for the sink drainage outlet. The element 6 has
a depending cam structure $ comprising diametrically
opposite legs 8z and 85 which are respectively provided
with cam grooves & and 84. The element 6 may be
optionally placed within the sink flange 3 so that either
the cam 8¢ or the cam 84 comes into operative rela-
tionship with a Iug ¢ projecting from a crank arm 94
fixed to the end of a shaft 10. Said shaft is rotatably
mounted in a gland 28a, whereupon when either of the
cams 8¢ and 84 is brought into operative relationship
with the lug 9, and the structure 6 rotated to a prescribed
“on” position, the shaft 10 will be rotated through a
brief arc in one or the other of two directions. The
shaft 10 has a forked end which receives the flattened
end portion of a shaft 11 which operates a switch 12 con-
trolling the motor 14 of the disposer. The switch 12 is of
the motor reversing type and will connect the start and
running windings of the motor to electric power so as
to cause the motor to run in either a forward or a Tevers-
ing direction. For example, with the element 6 in the
Fig. 1 position, the manual rotation of said element may
operate the switch 12 so as to energize the motor 14 for
rotation in a clockwise directicn, whereupon when the
element 6 is removed from the sink flange 3 and replaced
so that its cam 84 is in operative relationship with the
lug 9, the manual operation of the element 6 to its “on”
position will rotate shaft 19 in the direction which will
operate switch 12 to energize the motor to run in the
counterclockwise direction. A collar 13 keyed to the
shafi 10 carries a coil spring 13z and also mounts a
pair of fingers 135 and 13c¢ which, respectively, straddle
a fixed bar 134 and a member #3e extending from the
collar 13. As more fully explained in the said Swisher
patent, the rotation of the shaft 1§ will tension the spring
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13a because of the operation of cne of the fingers 13 or
13c against the lug 13d and member 13¢, whereupon
when the member 6 is returned to its “off” position, the
switch shaft 10 returns the motor 12 to an open circuit
position to stop the operation of the motor 14.

The Iower portion of the comminution chamber is
fitted with a shredding ring 15 which may also be of any
conventional design. For example, the ring may be of
hardened stainiess steel formed with a plurality of
grooved bosses 16 against which the contents of the com-
minution chamber are hurled by the rotation of the ro-
tatable comminution device 17. Because the device 17
comprises a relatively heavy disc, it has a flywheel effect,
and is referred to in the art as a “flywheel.” The shred-
ding ring also has a series of edged passages 18 disposed
about the bottom of the ring,

In operation, the user loads the chamber 4 with a
quantity of waste and starts the motor, having previously
openad the cold water tap (not shown) of the sink so
that the comminution is effected in the presemce of 2
continuous flow of water, as is now well known in the
art. The comminution device or fywheel 17, rotating
at a spesd of the order of 1750 R. P. M., throws the
material against the shredding ring elements, and there
is soon formed a mixture of water and small particles
of waste which flows through the openings 18 into the
drainage chamber 2@ from which it passes through the
wasts connection 21 to the plumbing trap (not shown)
of the building plumbing waste system.

It has previously been mentioned that small, bard
pieces of bone may jam the flywheel 17 and stall the
motor. This occurs when such pieces become lodged
between the tumbling lugs 22 of the flywheel and the
edges of the bosses 16 or the passages 18, In a reversi-
ble motor type of disposer, a reversal of the directicn
of rotation of the motor will sometimes back the flywheel
away from the object whereupon the comminution op-
eration may be continued with the fiywheel rotating in
the opposite direction. Occasionally, however, the of-
fending object will have become so tighily wedged that
the motor cannot start in either direction and the user
must resort to wrenches or otlier manual tools to clear
the situation.

1t has been found that if the motor is permitted a free
start of only a relatively small fraction of a rotation,
the inertia developed by the motor rotor will cause the
flywheel to drive through the jammed object and the ap-
paratus will be restored to use. The present invention
provides an efficient lost motion clutch to transmit motor
torque to the flywheel 17 following a brief interval of
free rotation.

Fig. 2 shows the invention as applied to a reversing
type with disposer and Fig. 2 should be considered in
association of Fig. 1. The flywheel 17 is firmly fixed to
a shaft 23 by any suitable means. Said shaft is jour-
nalled in a suitable bearing 24 secured within an an-
nular boss 25 forming part of the lower wall of the
drainage chamber 20. The boss forms a pocket 26
within which may be mounied a water seal of any suit-
able pattern. Such a seal, for example, may include
the cup 27 fixed within the pocket 26, the flexible water-
tight membrane 28, the sealing ring 39 bearing against
the bottom of the flywheel hub 31, and the spring 32
urging said sealing ring against said hub.

Drive motor 14 includes a stator 33 fixed within a
housing 34 in any suitable manner, and a rotor 35 fixed
to the shaft 36. A suitable lower bearing (zoct shown)
secured with respsct to the stator supports the rotor
shaft 36 in precise concentric alignment with shaft 23.
Further to insure such alignment, shaft 36 may be pro-
vided with a bearing 37 (Fig. 5) to rotatably receive a
pilot extension 38 of shaft 23. As will later appear,
there is little relative movement between shafts 23 and
36 and the lubrication of bearing 37 is not a serious
problem. It will also be noted from Fig. 5 that the fac-
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ing surfaces of the shafts 23 and 36 are square being
without appreciable chamfer or fillet and that they are
azially separated by a thin bearing washer 39. It is ob-
vious from Fig. 5 that at their respective end portions,
shafts 23 and 36 are of the same diamster.

The driving connection between shaft 23 and 36 is of
the positive engagement spring coil iype, best shown in
Figs. 2 and 5. The coil spring 48 is of construction
now well known in the art. The convolutions are rec-
tangular in cross section with the radially outer and inner
walls ground to establish mutually parailel outer and
inner cylindrical surfaces. The spring coil is substantially
evenly divided between the shafts 23 and 36. The lower
portion of the spring coil is disposed within a cavity
41 in the rotor 35 and the tip end 42 of the spring is
turned down to seat snugly within a pocket 43 at the
base of the cavity.

The upper portion of the spring fits within the cavity
44 of a drive collar 45 pinned or otherwise rigidly af-
fixed to shaft 23; and the tip end 46 of the spring ex-
tends into the arcuate pocket 47 formed in collar 45,
as best shown in Fig. 3.

The spring coil is sized so that with all elements of
the mechanism at rest, the inner wall of the spring coil
is spaced about four thousandths of an inch (.004 inch)
from the surface of the shafts 23 and 36 and the outer
wall of the spring coil is spaced approximately the same
distance from the wall of the cavity 41 aand the celiar
45. The tip 42 of the spring coil is relatively immovable
within the pocket 43 of rotor 35, and the tip 46 of the
spring coil is free to move within the arcuate slot or
groove 47 of the drive coliar 45.

Now, if at the commencent of operation of the device,
the rotor 35 of the reversible motor 14 starts in the
clockwise direction, as viewed in Fig. 3, spring coil 40
will rotate in the same direction and its tip 46 will en-
gage the right-hand end of groove 47. During the in-
terval in which tip 46 is traversing the arcuate grcove,
there is almost literally no Ioad on the motor, bearing
friction excepted. When tip 46 strikes the right end of
the arcuate groove, the coil spring will expand and in
very rapid succession the convolutions of the spring will
engage the wall of drive collar 45 and rotor cavity 41,
whereupon there will be established a positive drive in
connection between the rotor and the comminution fly-
wheel 17.

When the rotor 35 comes to rest, either as the result
of normal operaiion or because the motor has been
stalled during operation, tip 46 will obviously remain
adjacent the right end of said arcuate groove 47. When
the motor is de-energized at the end of a normal run,
or in preparation for immediate subsequent operation
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sume its normal clearance with respect to the cavities 41
and 44 and the shafts 23 and 36, whereupon the tip
46 will withdraw only slightly from the end of the slot
47. When the motor is de-energized for rotation in the
opposite direction, the coil spring will rotate relative to
shaft 23 until its tip 46 strikes the opposite end of groove
47, whereupon the coil will be contracted. Its convolu-
tions will in rapid succession engage the surface of shafts
23 and 36 and driving connection will be established
between the rotor and the comminution element shaft
23. For either direction of operation of the motor there-
for, the rotor will have a substaatially free start.

In the embodiment of Fig. 6, the invention has been
applied to a disposer of the uni-directional type. Ac-
cordingly, I provide means whereby when the motor is
de-energized, the rotor takes a final position which estab-
lishes the spring clutch element in proper relationship
for a succeeding load-free start of the motor. In this
embodiment a single shaft 58 is used; it will be under-
stood that a comminution eiement such as that shown at
17, Fig. 1, is affixed to the upper end of the shaft, as
described with respect to shaft 23 of Fig. 2, and that the



2,877,955

5

lower end of the shaft will be journalled in a suitable
bearing (not shown), as described with respect to shaft
36 of Fig. 2. The rotor 35, lowever, is free to rotate on
shaft 50 and a suitable bearing 51 is provided for the
reduction of friction between the rotor and the shaft.
The rotor has a concentric cavity 41, as previously de-
scribed, for the reception of the lower portion of the coil
spring clutch 40, and as before there is an aperture in
the bottom of the cavity to securely receive the end 42
of the coil spring. Shaft 50 has securely affixed thereto
the drive collar 52 which may be similar in all respects
to collar 45 except for means for the attachment of an
end of a light coil spring 53 as shown in Fig. 6. The
other end 42 of said coil spring enters an aperture 54
in the rotor 35. The axial cavity 55 of drive collar 52
is in precise vertical alignment with cavity 41 of the rotor
and is of the same diameter as said cavity 41. The upper
portion of the coil spring clutch 40 is accommodated
within the cavity 55 and the end 46 of said clutch is free
to ride within the arcuate groove 56 at the base of the
cavity 55 of collar 52.

As in the Fig. 2 embodiment, the spring clutch 40
has a small clearance—of the order of .004 inch—be-
tween it and the shaft 50 and a similar clearance with
respect to the inside wall of cavities 41 and 55. In view
of this clearance, there is no restraint on spring 53 ex-
cept the friction between the rotor and shaft 50 and
when the motor is deenergized at the end of a comminu-
tion operation said spring will rotate the unenergized
rotor in reverse direction related to shaft 50 until the
tip 46 of the spring clutch 40 engages the left-hand end
of the slot 56 as viewed in Fig. 6. It will be appreciated,
therefore, that the spring 53 is required to exert only a
very small torque.

When the motor is energized, assuming that the rotor
operates in the clockwise direction, there will be an in-
terval of rotation restrained only by the light spring 53
until the end 46 of spring 40 engages the opposite end
of slot 56, whereupon the spring 40 will expand into en-
gagement with the drive collar and rotor, thus obtaining
the impact start of the comminution device. When the
rotor has come to rest following de-energization, the
light spring 53 reverses the direction of rotation of the
rotor, whereupon it attains the Fig. 6 position in readi-
niess for the next operation.

While there hag been described what is at present con-
sidered to be the preferred embodiment of the invention,
it will be understood that various modifications may be
made therein, and it is intended to cover in the appended
claims all such modifications as fall within the true spirit
and scope of the invention.

Iclaim:

1. In a waste disposer, the combination of a housing,
a comminution chamber therein, a comminution device
disposed within said chamber, a shaft for rotatably
mounting said comminution device, a reversible electric
motor for operating said device, said motor having a
rotor, a shaft for said rotor concentric with said first-
named shaft, means including a pilot portion of one shaft
extending into a bearing cavity in the other shaft for
maintaining said shafts in coaxial alignment with one
shaft rotatable relative to the other, said shafts being in
relatively close end-to-end relationship and of equal diam-
eter for a substantial distance on each side of the point
of separation thereof, a coil spring clutch of the positive
engagement type disposed about the said equal diameter
portions of said shafts and having substantially uniform
clearance with respect to said shafts, means for anchor-
ing one end of said spring clutch in the motor rotor,
power switching means for automatically operating said
rotor in a direction opposite to the immediately preced-
ing direction of rotation, and means fixed to said com-
minution device shaft to engage the opposite end of said
spring clutch following a brief but substantially uniform
interval of rotation of said rotor in said reverse direction
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to cause said spring clutch frictionally to engage the sur-
face of said shafts for transmission of motor power to
said comminuting device shas:.

2. In a waste disposer, the combination of a housing,
a comminution chamber therein, a comminution device
disposed in said chamber, a shaft for rotatably mounting
said comminution device, a reversible electric motor for
operating said device, said motor having a rotor, a shaft
for said rotor concentric with and of the same diameter
as said first-named shaft, said shafts being in relatively
close end-to-end relationship, a coil spring clutch of the
positive engagement type disposed about the facing end-
portions of said shafts with small but finite clearance be-
tween said shafts and said spring clutch, one end portion
of said spring clutch being disvosed within a cylindrical
cavity in said rotor coaxial with said rotor shaft, there
being small but finite clearance between said spring clutch
and said rotor cavity and between said spring clutch and
said shaft, a drive collar fixed to said comminuting device
shaft and extending over and about the opposite end por-
tion of said spring clutch with substantially identical clear-
ance between said spring clutch and the wall of said drive
collar and between said spring clutch and said shaft, means
on said spring clutch for securing one end thereof to said
rotor, power switching means for antomatically reversing
said rotor following interruption of an iminediately pre-
vious rotation thereof, means in said collar to engage the
opposite end of said spring clutch to actuate the same
into driving engagement with said shafts following an
interval of rotation of said rotor in said reverse direction,

3. In a waste disposer, the combination of a housing;
a comminution chamber therein; a comminution device
disposed within said chamber; a shaft fixed to said com-
minution device for rotatably mounting said device with-
in said chamber; a reversible electric motor for rotating
said shaft, said motor having rotor means including a
shaft; power switching means for rotating said rotor in a
direction opposite to the immediately preceding direction
of rotation; means for maintaining the respective shafts
in close end-to-end relationship and in axial alignment;
a cylindrical clutch element formed about said rotor shaft
to provide an annular cavity therewith; a cylindrical
clutch element secured to said first-named shaft and
forming therewith a second annular cavity, said last-
named clutch element having an arcuate groove facing
into said cavity, said groove beinz of vniform width and
depth and extending in a plane perpendicular to the asso-
ciated shaft, the open ends of said cavities facing each
other and the respective walis therecf being in mutual
alignment; a cylindrical coil spring clutch disposed about
said shafts and occupying the respective cavities, the side
walls of said spring clutch, when the clutch is relaxed,
being in non-drive relation to the side walls of the said
cavities; a projection at cne end of said clutch extending
into fixed relation with said rotor means; a projection
on the opposite end of said clutch extending reely into
said arcuate groove and being of substantially less an-
gular width than the angular lenth of said groove, where-
by during the initial reverse-directional movement of said
rotor means relative to said first-named shaft the spring
clutch will remain in non-driving relation to the side
walls of said cavities until the last-named projection en-
gages an end wall of said groove and upon continued
rotation in said direction will distort said spring clutch
to bring a wall thereof into driving relation with a wall
of the respective cavities.
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