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Kenneth O, Sisson and Charles K. Billings, 'Dayton, Ohio,
assignors to General Motors Corporaticn, Defroit,
Mich., a corporation of Delaware

Filed July 14, 1958, Ser. No. 748,412
14 Claims. (CL 68—12)

This invention relates to a domestic appliance and
more particularly to an improved operational cycle for
a clothes washing machine.

With the advanced development of various man-made
fabrics it has become necessary for the clothes washing
art to keep pace therewith by providing a larger degree
of operational flexibility for domestic clothes washers
to accommodate both the conventional and the man-
made fabrics. This desire for machine flexibility has
been further accented by the differently sized wash
loads and the desire of the operator for selectable tem-
perature rinses. In addition to these variables, clothes
to be washed are in various states of soil or dirtiness and
therefore need differing lengths of wash or agitation
periods. To effect a maximum in user control in the
domestic clothes washing art, an improved and more
flexible operating cycle has been set forth herein.

Another problem which arises in an automatic clothes
washing cycle arises due to the delay which ensues as
the timer sequentially advances the washing cycle from
agitation into a spinning or centrifuging process. Sedi-
ment and dirt which is dislodged from the fabrics being
washed remains suspended in the washing solution so
long as the solution is agitated. But on the conclusion
thereof, the heavier sediment tends to gravitate from

the solution and to redeposit on the fabric surfaces be-
fore the timer control' advances the washer mechanism’
to initiate the centrifuging process. The optimum would
be to proceed immediately from agitate into spin or’

cenirifuging. However, where the operational sequéncé
is programmed on a conventional intermittently pulsed

timer, the time period of one timer advance or pulse is
necessary between the conclusion of one operation and

the initiation of another. Others have utilized" various
sediment trap designs to eliminate the redeposit of this
material on the washed fabrics. This invention proposes
to minimize such deposit and remove lint and ‘scum be-
fore it has a change to settle at the conclusion of the
agitation cycle.

Accordingly, it is an object of this invention to initiate
a spin or centrifuging operation in a time period less
than the interval of one timer advance. ,

It is a more particular object to provide a washing
machine control circuit wherein a continuously opening
and closing switch is placed in control of the washer
motor circuit during the interposed timer interval be-
tween agitate and spin.

A still more particular object of “this invention is the

inclusion -of 2 timing means having an’ intermittently
rotated cam shaft for sequentially advancing the clothes
washing cycle and a continuously rotated cam shaff for
interrupting the motor circuit ‘immediately preceding a
spin or centrifuging operation, thereby to effect the initia-

tion of said centrifuging in a lesser time interval than"

one pulse or timer advance of the said intermittently
rotated cam shaft.

It is also an-object of this invention to provide a do-

mestic- clothes- washing: cycle wherein a two-speed timer
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mechanism is adapted to give user control of wash and
rinse water-fills and the duration of other cycle opera-
tions, each independently one from the other.

It is also an object of this invention to provide a fabric
selector switch wherein a predetermined washing pro-
gram is prescribed by the selection of a particular fabric,
and whereby a cooling period is provided for wash-and-
wear fabrics prior to their centrifuging.

Another object of this invention is the provision of
a user rinse temperature selector switch which may be
manually and independently operated to override the
rinse temperatures programmed by the said fabric se-
lector switch.

Further objects and advantages of the present inven-
tion will be apparent from the following descripticn,
reference being had to the accompanying drawings where-
ing a preferred embodiment of the present invention is
clearly shown,

In the drawings:

Figure 1 is a fragmentary sectional view of a clothes
washing machine suitable for use with this invention;-

Figure 2 is an elevational view of a washing machine
control panel adapted for use with this invention;

Figure 3 is-a detailed view of the timer dial illustrated
generally in Figure 2;

Figure 4 is a schematic wiring diagram operable in
accordance with the concepts of this invention;

Figure 5 is a timer cycle chart showing the open or
closed condition of the timer contacts in Figure 4; and

Figure 6 is a perspective view of a timer mechanism
adapted for two-speed operation and equipped with a
continuously rotating cam for periodically interrupting
a motor circuit at selected points in a clothes washing
cycle. .

In accordance with this invention and with reference
to Fig. 1, a clothes washer 50 having a clothes loading
door 51 is adapted to include a rotatably mounted spin
basket 52 and an agitator 54 therein. An agitating and
spinning mechanism, shown generally at 56, is utilized
to vertically reciprocate the agitator 54 when a rotatable
housing portion 58 is rotated in one direction, and to
rotate the spin tub 52 in a centrifuging operation when
the housing 58 is rotated in a reverse manner. This
agitating and spinning mechanism 56 is more fully taught
in' the patent to Sisson, 2,758,685, issued August 14,
1956, and in a copending application for an improve-
ment to the Sisson mechanism Serial No. 738,362, filed
May 28, 1958. A prime mover 60 may be a 4-pole, 6-
pole, 2-speed reversible motor adapted to rotate selec-
tively thé mechanism housing portion 58 through a belt-
and-pulley arrangement, shown generally at 62. More
specifically, the motor 66 is provided with a shaft 64
on which are relatively rotatably mounted a small agi-
tate/spin drive pulley 66 and a larger spin drive pulley
68. A selector clutch 7¢ is interposed between pulleys
66 and 68 and keyed against relative rotation to the
shaft 64, but with relative axial movement permitted.
A yoke 72 is pivoted on a bracket 74 by a high speed spin
solenoid 76. When the solenoid 76 is deenergized, the
selector clutch 70 is biased downwardly and is effective
to transmit rotational motion from shaft 64 to the pulley.
66. The energization of solenoid 76 causes clutch 76
to ‘engagingly drive pulley 68.

With the motor in a 6-pole arrangement and operating’
in low speed, the pulley 66 will effect a slow speed agita-
tion by rotating housing 58 through a driven pulley 78 and
a V-belt §6. With the motor 69 still wired for low speed
operation, but in reversed fashion, the pulley 66 will drive
pulley 78 to rotate housing 58 in effecting a slow speed
spin of tub 52. Fast reciprocation of agitator 54 is ac-

complished in a-'4-pole motor arrangement for operation
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of motor 80, still driving housing 58 through pulley 66
with solenoid 76 deenergized. Driving pulley 68 is se-
lected by clutch 70 solely for high speed spin operation
when solenoid 76 is energized to lift yoke 72 and engage
clutch 76 with driving pulley 68. Thus, a high speed
spinning or centrifuging operation is effected by way of
motor shaft 64, selector clutch 70, driving pulley 68,

V-belt 82 and driven pulley 84, For the purposes of this

application, the foregoing description is believed to suf-
fice. However, for a more complete disclosure of the
components for this multi-speed driving arrangement,
reference may be had to a copending application to
Sisson et al. Serial No. 738,330, filed May 28, 1958.

To accommodate the teachings of this invention, the
motor 60 is provided with a 4-pole start or phase winding
86, a fast speed 4-pole main winding 88 and a slow speed
6-pole main winding 90 (Fig. 4). The motor 69 in-
cludes also a centrifugal switch 92 operable in conven-
tional manner to drop out the phase winding 86 after the
motor 60 has accelerated to a predetermined percentage
of the selected runmng speed.

Surrounding the spin tub 52 and spaced therefrom is a
water container 94 mounted to the outer casing of wash-
ing machine 50 by brackets 96. A partition or bulkhead
98 closes the lower open end of the water container 94,
thereby to separate in water-tight fashion the water-
containing area above partition 98 from the driving
mechanism disposed therebelow, Water is supplied to
the interior of tub 52 through a hot water valve 100
actuated by a hot water solenoid 102 and a cold water
valve 184 actuated by a cold water solenoid 106 (Figs. 1
and 4). A mixing conduit 108 carries the tub water
fill at a temperature determined by the positioning of
water valves 100 and 184 to a water chute 110 over-
lying the top opening of spin tub 52. The spin tub, in
conventional fashion, is provided with a plurality of out-
lets 112 for exhausting water therefrom during each spin-

ning operation of the tub. A drain conduit ‘114 seléec- -~

tively removes the water collecting above the partition 98
in accordance with the operation of a pump 116 disposed
at the end of and operated by motor shaft 64.

Reference may now be had to Fig. 2 wherein a view
of the console or control panel 118 is illustrated.. The
contro! panel 118 includes a fabric wash selection por-
tion 120 controlled by a knob 122 adapted to select a
first position 124 for “Regular White” fabrics, a second
position 126 for “Regular Colored” fabrics, a third posi-
tion 128 for “Wash-and-Wear” fabrics, a fourth position
130 for “Delicate” fabrics, and a fifth position 132 for
other “Special” fabrics. The rotation of knob 122 to
one of these five positions is effective to positon each of
five separate switches, namely, a rinse water temperature
selector switch blade 134, a wash water temperature se-
lector switch blade 136, an agitate speed selector switch
blade 138, a spin speed selector switch blade 140 and a
timer speed or cycle selector switch blade 142. The cycle
switch is included to vary the duration of the agitation
periods and the spin periods during the wash cycle.  This
is accomplished by shifting gears in a two-speed timer so
that a 60-second escapement period or pulse is estab-
lished for a “normal” cycle and a 40-second. pulse for a
“short” cycle. The wiring diagram in Fig. 4 illustrates
the switches 134, 136, 138, 149 and 142 schematically
as independent switch means, for purposes of clarity.
However, it is within the purview of this invention to
incorporate the desired simultaneous positioning of “all .
five switches (those switches enclosed by a single dashed
line box) to a particular wash program in accordance
with the single selection at knob 122 of a particular
fabric such as indicated by positions 124, 126, 128, 130
and 132.

The rinse selector switch 134, when closing a circuit
with a warm rinse contact 144, provides for warm- rinse
water during the rinse portion of the washing cycle. An
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open switch 134 deenergizes solenoid 102, and a cold
rinse results. The wash selector switch 136, when closed
on a warm wash contact 146, effects a warm wash solu-
tion, and when switch 136 is open, a hot wash solution.

6 The agitate speed switch 138 may be selectively posi-
tioned on contact 148 for a fast agitate of 330 pulsa-
tions or reciprocations per minute (p.p.m.) and effects a
slow agitation of 220 p.p.m. when residing on a contact
150. The spin selector switch blade 140 has an open

10 position for a slow speed spin of 330 r.p.m. and a closed
position on contact 152 for a fast spin of 850 r.p.m. The
cycle switch blade 142 has a position on a contact 154
for normal timer speed operation and on a contact 156
for a short cycle or fast timer speed operation.

15 ‘Research has determined the following desirable wash
cycles for the particular fabrics selectable on fabric se-
lector 126. For instance, if “Regular White” clothing

. 124 is selected, the control circuit of Fig. 4 will be con-
ditioned for a normal timed cycle with switch blade 142

20 on contact 154; a hot water wash with selector switch
136 in open position; a warm water rinse with rinse se-
lector switch 134 on contact 144; a high speed or fast

~ agitate with switch blade 138 on contact 148; and a high
speed or fast spin with switch blade 148 closed on

25 contact 152. .

With “Regular Colored” clothes selected on switch
selector 120, a normal cycle will be effected with blade
142 on contact 154; a warm water wash with blade 136
in contact with 146; a warm water rinse with blade 134

30 on contact 144; a fast agitate with blade 138 on contact
148; and a fast spin with blade 140 in contact with 152.

With “Wash-and-Wear” 128 selected on fabric se-

- lector 120, a short cycle will be effected with cycle switch
blade 142 on contact 156; a warm water wash with wash

35 selector blade 136 on contact 146; a cold water rinse with

rinse selector blade 134 in open position; a fast agitate

with agitate selector blade 138 on contact 148, and a low
speed spin with spin selector blade 140 in open position.

In addition, the “Wash-and-Wear” cycle includes a cold

water overflow at the end of the wash agitate period to

cool off the wash water before starting the spin. This
will prevent wrinkles from being set in the wash-and-wear
material which would otherwise occur when such fabric
is centrifuged while still warm. Specifically, at the begin-

45 ning of the 16th timer advance, contacts 10 and 14 are
closed by timer switches 220 and 218, respectively. Since
the selection of “Wash-and-Wear” or 128 on the fabric

- selector 120 programs an open position for rinse tem-
perature switch 134, the above sequential positioning of

50 timer switches 220 and 218 will energize the cold water
solenoid 106, only, for the cold water overflow. Solenoid
106 will thus be energized from L,, switches 210, 212,

- wash contact 3, timer switch 216, timer switch 218, rinse
fill contact 14, timer rinse feedback contact 10, timer

65 switch 220 and solenoid 106 to L,. In this manner, the
16th and 17th timer advance will admit cold water to
tub 52 through conduit 108, thereby to effectively cool

r the wash-and-wear fabrics prior to- initiating the spinning
or centrifuging operation.

60 With “Delicate” fabric selected, a short cycle will be
effected with cycle switch blade 142 on contact 156; a
warm water wash with wash selector blade 136 on con-
tact 146; a cold water rinse with rinse selector switch
blade 134 in open position; a slow agitate with agitate

65 selector switch blade 138 on contact 150; and a slow spin

with spin selector switch blade 140 in open position. .
Lastly, the “Special”. fabric selection 132 on fabric -
- -selector 120 will set up a short cycle with cycle switch
142 on contact 156; a warm water wash with wash
o selector switch blade 136 on contact 146; a warm rinse
with rinse selector switch blade 134 in contact with 144;
a slow agitate with agitate speed sclector switch 138 in
rcontact with 150; and a fast spin with spin selector switch
140 on contact 152. The “Special” washing program

40

-

78 has been designed to give maximum extraction or water
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removal with a minimum agitation. Especially adaptable
to this program are woolens such as blankets, where the
high speed spin wonld not create a wrinkling problem.

The washing machine console of Fig. 2 includes also
a- timer dial, shown generally at 160. A knob. 162 is
centered on the dial 160 and acts to rotate an indicating
arm 164 behind an arcuate window 166 which is parti-
tioned to indicate segments of the washing cycle. Refer-
ence may be had to Fig. 3 for greater detail on the timer
dial characteristics and an illustration of the coatrol
sequence obtained through the improved washing ma-
chine set forth herein. To initiate a wash period, the
operator may rotate the indicating arm 164 to a desired
position behind. one of the. windows: 168 which are in-
dicative of the wash agitation portion: of the wash cycle.
In. accordance. with the: position: of the. indicator 164 be-
hind the windows labeled “Heavy,” “Norm” and “Light,”
the operator will secure the desired length- of agitation:
This flexibility permits the operator. to-take into account
the degree of soil of the clothes being washed, a longer
agitation period being necessary for the more soiled
fabric. Of course, a “wash fill” period will precede the
agitation at which time the selected amount of water will
be introduced to tub 52 in accordance with a load se-
lector control to be described more fully hereinafter.
The “Lint Away Wash” is indicative of that portion of
the cycle near the end of the agitation period where water
is admitted to the spin tub 52 in a manner to cause over-
flow through tub outlet ports 112, thereby to float away
that scum and line collecting on the surface of the
water. As an aid in chasing this scum and lint through
the . tub ports 112, another novel feature of this inven-
tion includes a fast agitate during a portion of the “Lint
Away Wash” and the “Lint Away Rinse” (to be de-
scribed - hereinafter) regardless of the selected agitate
speed. That is, if slow agitate has been programmed
for the fabric being washed, a slow 220 pulses-per-minute
of agitator 54 will continue throughout the wash period
until the beginning of the 18th timer advance (28th timer
advance in the case of the “Lint Away Rinse” described
hereinafter). At this point,. timer switch 226 will close
on spin contact 11 to bypass the agitate speed selector
switch 138 and a fast 330 pulses-per-minute agitate will
occur for the first ten or fifteen seconds of the 18th timer
interval. This fast agitate, in addition to the overflow
of water through tub ports 112, will quickly and effi-
ciently remove all of the foreign material floating on the
surface of the wash water. The “Spin” is self-explana-
tory and indicates merely the centrifuging of wash water
from the fabrics being processed. The “Fill” indicates
that portion of the cycle during which water is admitted
to the tub 52 for rinsing and also the agitation that accom-
panies the rinsing process. “Lint Away Rinse” is that
section of the washing cycle, similar to the “Lint Away
Wash,” wherein water is overflowed through tub ports
112 near the conclusion of the rinsing process to carry
off lint and scum collecting on the surface of the rinse
water. As aforesaid, a short interval of fast agitate aids
this lint chasing process as just described in connection
with the “Lint Away Wash.” The cycle portion labeled
“Dry” 'in indicative of the final centrifuging operation
wherein the rinse water is spun from the clothing at the
selected spin speed to damp-dry the clothing.

An arcuate window 170 along the bottom of the timer
dial 160 represents an additional feature on the improved
washing machine herein and is referred to as a “Soak”
cycle. Since the indicating arm or mark 164 moves
clockwise, the soak cycle begins with a “Fill” which in-
cludes a one-minute agitation at the end thereof. Im-
mediately after the fill and brief agitation, an extended
“Soak” period ensues. A spinning or centrifuging oper-
ation terminates the soaking process in removing the.
water from the fabrics..

- The knob 162 is operative to initiate either a washing
or-a soak cycle merely by pushing in and rotating the
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knob until the indicator 164: is: located at the desired
spot' on the dial 180. Pulling out knob 162 opens a
master switch to terminate all operations in the machine.
Also, the normal sequential rotation. of the indicating
arm 164 and knob 162 by the. timing mechanism- will
terminate the selected process in due course.

Another variable which makes it desirable to alter the-
washing. process is the size of the clothes load to be:
washied.. Where but a small amount of fabric or clothing
is to be washed, a small amount of water is- required
throughout the wash and rinse portions of the cycle. The:
operator may, by turning a knob 172, alter the duration
of the period within which wash- water and rinse water
is admitted: to:the tub 52.. The knob-172 operates a load
selector switch blade 174 (Fig. 4)- between a. high water
fill contact 176 for a full load of wash: and. rinse: water;
and a low water fill contact' 178. Of course,. even with-
a small load, the soiled-condition:thereof may: vary and-
this fact' may be- compensated’ for automatically by a
particular- selection: on-the fabric selector 126.

This improved washing machine cycle includes another
measure of flexibility for the operator. Although a fabric
selection on the fabric selector 120-will prograin a particu-
lar-rinse water temperature found by test to be suitable for
the fabrics being washed; the operator may secure a cold
water rinse regardless of the programmed:temperature by
operating a knob 18¢ which, in turn, opens.and closes a
rinse temperature override switch 182.

Reference may now be had to Fig. 6 for a perspective
view of a two-speed timer suitable for use with this inven-
tion. As stated hereinbefore, the operator; in using this
improved washing machine, is given the choice of using
a lesser amount of water where the clothing load is small.
Also, a particular fabric selection will program the wash-
ing-machine cycle for either a “normal” or a “short” cycle.
In other words; with a “short” cycle, the various opera-
tions are all of shorter duration, i.e. a shorter agitate
period and- a shorter spin period. These variations in
period duration are accomplished through the use of a
two-speed timer, shown generally in Fig. 2 and more fully:
taught in copending application Ser. No. 485,181, filed-
January 31, 1955. Suffice it for this application to set
forth the timer as having a timing motor: 185 and a gear
train speed reduction and escapement mechanism 186.
The gear drive arrangement taught in the copending ap-
plication just cited includes an actuating shaft 188 for a-
timer switch actuating cam such as 189 which pulses or
advances-in 6° increments (indicated by the intermittent
arrows) in response to a conventional escapement arrange-
ment included within the gear mechanism 186. A con-
tinuously rotating shaft 190 (indicated by the solid arrow)
projects also from the gear mechanism 186 and is designed
to rotate one complete revolution for each pulse or 6°
partial rotation of cam shaft 188. The gear mechanism
186 includes a gear train shift lever 192 biased by a spring
194 to a “normal” cycle speed, wherein a sixty second
escapement is utilized in pulsing cam shaft 188. A sole-
noid 196, when energized, is operable to lift the gear
shift lever 192 to initiate a “short” cycle speed position, :
wherein a forty second escapement drives shaft 188. With
the lever set for normal or slow speed operation, as illus-
trated in Fig. 2, the cam shaft 188 will rotate in inter-
mittent pulses of 6° each sixty seconds. - In the same time
interval, the constant speed shaft 190 will rotate 360°.
With the solenoid 196 energized, gear shift lever 192 will
be raised to introduce a new gear train between the timer
motor 385 and the shafts 188 and 196 such that the es-
capement mechanism will set up a 6° pulse of cam shaft
188 every forty seconds. In the forty second interval also
and in phase with shaft 188, the constant speed shaft 190
will make a complete 360° revolution. Associated with
the two-speed continuously rotated shaft 19¢ is a fixed
contact 19 and a movable switch blade 198;

A particularly designed cam 280 is affixed to the con-.

7§ tinuously rotating constant speed shaft 190, The cam 200
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is formed with a fan-shaped projection 202 which under- '

lies a cam surface or protuberance 204 on the switch
blade 198. Whenever cam portion 202 is rotated beneath
the protuberance 204, the switch blade 198 is broken from
its contact 19. The novel functioning of this constant
speed cam in a two-speed timer will be more fully ex-
plained hereinafter in conjunction with its circuit applica-
tion. However, at this point it is important to note that
the cam 200 is positioned on shaft 190 and synchronized
with pulsating cam shaft 188 such that the rotating cam
extension 202 lifts switch blade 198 from contact 19 for
10 seconds within 1510 seconds after the beginning
of each timer pulse or advance of shaft 188. 1t is empha-
sized that the rotation of cam 200 is synchronized with
the movements of cam shaft 188 and the timer switch
cams shown generally at 189 thereon. It should also be
noted that switch blade 198 is continuously making-and-
breaking on contact 19 throughout the washing cycle.
However, at only two points in the washing cycle is the

switch 198, 19 placed in the motor circuit for control

purposes and these points occur during the sequential
advance of the timer from agitation into spin—an advance
which shall be called hereinafter a “pause interval.” At
these points only is the continuously interrupting switch
198, 19 effective to start the next sequential operation
ahead of the timer pulse which would normally initiate
said operation. In this way the motor 60 will start
spinning the tub 52 before the cam shaft 188 has advanced
the timer switches to the spin position. This operation
will be explained more fully at the particular point in
the washing cycle as disclosed next following.

. For purposes of explanation, the machine operation will
be set forth in connection with Fig. 4 wherein the timer
motor 185 is shown schematically driving the cam shaft
188 through a two-speed gear reduction and escapement
mechanism 186. The continuously rotating shaft 190 is
shown schematically projecting from the gear mechanism
186 to rotate the cam 200. In addition to those circuit
components already set forth, the circuit includes a motor
overload switch 210, a push-pull switch 212 operated by
the positioning in or out of timer knob 162, and a lid
switch 214. The lid switch operates to deenergize the
control circuit whenever the lid 51 on the washing
machine 50 is open during a spinning portion of the
wash cycle. Intermittently actuated by the pulsing of
cam shaft 188 and cams 189 are a series of timer
switches. The cams 189 are not shown in Fig. 4 but
should be understood to bias selectively each of the timer
switches.
contact 3 and a pause increment contact 4. A timer switch
218 is positioned between a rinse-fill contact 14 and a high
speed spin timer contact 13. A timer switch 228 closes
either on a rinse feed-back contact 18 or a wash feed-
back contact 9. Timer switch 222 operates between a
motor operation contact 17 and a wash-fill contact 18.
Timer switch 224 closes on a spin contact 8 during the
spin portions of the cycle, Timer switch 226 moves be-
tween a motor spin contact 11 and a motor agitate con-
tact 12. - For reversing the motor 60, reversing timer
switches 228 and 230 move between reversing contacts 1
and 2, and 5 and 6, respectively.

- The sequential positioning of the timer contacts just
recited is set forth on the timer cycle chart of Fig. 5.
Sixty pulses or timer advances are set forth across the
abscissa of the chart, each advance of which is equiv-
alent to a 6° rotational movement of the timer shaft
188. Timer contacts, recited in connection with Fig. 4,
constitute the ordinate of the chart in Fig. 5. The vari-
ous increments or advances which are blocked in solid
indicate the related timer switch is closed on the in-
dicated contact. Where the increments are not filled
in, the contacts are open. It should also be noted on the
timer cycle chart that the normal wash cycle is con-
cluded at the end of the thirty-second timer advance

Timer switch 216 is positioned between a wash-
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and that the “soak” cycle is Operated‘ffom the 34th ad--
vance.

Let us now assume that an automatic wash cycle has®
been initiated by the rotation of knob 162 to place the
indicator arm 164 beneath the agitate indicating win-
dows 168 in accordance with the length of agitation de~.
sired. Since knob 162 is affixed to the end of cam shaft"
188, the rotation of knob 162 will automatically ad--

. vance the cams 139 to the start of the desired operation.

Wash contact 3 is: closed by timer switch 216, Motor
timer contacts 5 and 1 are closed by timer switches 230
and 228, respectively. Timer contacts 9 and 18 are
closed to initiate a wash-fill period and contact 12 is
closed by ‘timer switch 226 to initiate the operation of
motor 60 for agitation. Normally, fresh water—either
hot or warm, in accordance with the programming of
the fabric selector 120—will be flowed into tub 52
through water inlet conduit 108. Of course, it is within
the purview of this invention to use a sids water return
pump, in which case this portion of the cycle would be
devoted to returning the suds water from a suitable con-
tainer to the wash-tub 52. After a period of time, de-
pending on whether the timer 186 is operating on nor-
ma] or fast speed—“normal” or “short” cycle as per the
energization of solenocid 196, the selected amount of
water will be filled and the agitation portion of the
cycle conditioned to start. During the fifth timer ad-
vance at the conclusion of the fill period, the timer switch
222 engages neither contact 17 nor 18 and the timer
motor 185 only is energized.

Contacts 1, 3, 5, 9, 12 and 17 will be closed -by
their appropriate timer switches at the sixth timer ad-
vance and -a vertical reciprocation of agitator 54 within
the tub 52 will be started. This improved washing cycle
includes a provision for operating the agitator 54 at either
220 or 330 pulses per minute, in accordance with the
programming set up by the fabric selector 120. This
operation is controlled particularly by the positioning of
the agitate speed selector switch blade 138 for either a
fast or 330-pulse-per-minute agitate on contact 148 or.
a slow 220-pulse-per-minute agitate on contact 150. This
agitate will continue until the 16th timer advance, at
which point additional contacts 10 and 14 will be closed
to institute an overflow fill period and contact 9 will
open. Warm or cold water as per the fabric selector
and the rinse temperature override switch blade 182
will flow into the tub 52 to float away the scum and
lint from the surface of the water through tub ports 112.
During the 18th timer advance contacts 2, 4, 6, 8, 10
and 11 are closed for the entire advance, thus setting up
a 330-pulse-per-minute agitate regardless of the fabric
selector setting. The 1id switch 214 is made effective and
the connections to the motor start winding 86 are re-
versed to set up a spin cycle. The circuitry established
during this 18th timer advance places interrupting switch
198, 19 in the motor control circuit to set up the “pause
interval” for quick reversal. This operation will now be
explained.

1t is at this portion of the timer cycle at which the
novel concepts of this invention are brought into play
to effect a motor reversal in a time period less than the .
normal pulse of the timer mechanism. This is desirable
since the dirt which has been dislodged during the agi-
tation process remains in solution during the agitation
but would tend to settle out to the bottom of tub 52
and on the clothes lying therein during the timer interval

. interposed between the termination of the agitation and

the initiation of spin. The circuitry of this arrangement
is believed best understood with a detailed operational
break-down for the 17th, 18th and 19th timer advance
(this will also apply equally for the 27th, 28th and 29th
advance as the sequential washing operation goes from -
rinse agitate into spin dry).  As aforesaid, it is-desir-
able to reverse the motor 60 to set up a spin operation
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as quickly as the motor can be reversed. It has been
found that a motor 60. will coast to.a stop within: four
or five seconds. Thus, the motor could be reversed to
rotate the mechanism housing 58.in a spin direction im-
mediately after the motor has coasted to a stop. But
with the timer pulses operating at either sixty or forty-
second intervals, an undesirable waiting period for. the
start of spin ensues, in which time the dirt or sediment
falls from the wash solution. Therefore, this invention
includes a novel application of a constant speed timer
cam_for proceeding from agitate to.spin in a period of
approximately ten seconds. It should. be understood,
however, that this ten-second interval: for motor re-
versa] can be shortened still further by appropriate de-
sign of cam extension 202.

During the 17th timer advance, the motor 60 is en-

ergized to effect an agitation from I.,, overload switch.
210, push-pull switch 212, conductor or.line 236, wash.

contact 3, timer switch 216, line 238, line 240, timer

switch 222, motor contact 17, line 242, line 244, timer.

switch 226, motor agitate contact: 12; agitate speed: se-
lector switch blade 138 to. the motor 60 in accordance

with the agitate speed selected to Ly. At the beginning
of the 18th timer advance and for approximately. fifteen.

seconds thereafter, the high speed agitation is. imposed
with the motor 60 being energized. from L;, control
switches 210 and 212, line 246, lid switch 214, spin
contact 8, timer switch 224, line 248, line 238, timer
switch 216, pause interval contact 19, line 244; timer.

switch 226, spin contact 11 bypassing the agitate speed:
selector switch 138 through the high speed windings of:

motor 60-to L, The circuitry thus. established: places

the continuously opening and closing switch blade 198 in:

the motor control circuit. After the elapse of: approxi-
mately fifteen seconds of the 18th timer advance. (ten
seconds if the solenoid: 196 has:been energized to set up
the timer for forty-second escapements); the cam exten-
sion. 202 will have rotated to-a point adjacent the pro-
tuberance 204 of the switch blade 198 and the circuit
will be broken when the. cam extension 262 lifts the
blade 198 from contact 19. During the ten-second time
interval which: it takes. for the cam extension 282 to
pass beneath the protuberance 284; the motor 68 coasts
to a stop: Since the reversing switches 228 and 236
were repositioned on timer spin contacts 2-and 6, respec-
tively, at the start of the 18th advance, the motor 60

is . conditioned for restarting in a spinning operation as
As- the cam extension 202

soon as switch 198 closes.
passes from beneath the protuberance 284, the switch
blade 198 will close on timer:contact 19 and the motor
60 and start winding 86 will be energized for spin from
L, switches 210: and 212, line 246, 1id switch 214, timer

spin contact §, timer switch blade 224, line 248, line.

238; timer switch blade 216, timer contact 4, line 250,
the constant speed - cam switch 198.in contact with pause
interval contact 19, line. 244, timer switch 226, spin
contact 11, line 252 bypassing the agitate speed selector
switch 138, the 4-pole main winding 88 and the phase or
start winding 86 of motor. 60.to L,. The spin portion
of the cycle will be energized ithusly.for-the. balance of
the 18th timer advance. At the beginning of the 15th
advance, selected timer switches will be repositioned to

continue motor energization. through L,, switches 218,

212, line 244, lid switch 214, timer spin contact 8, timer
switch 224, line 248, line 249, timer switch 222, motor
contact 17, line 242, line 244, timer switch. 226, spin
contact 11, line 252, motor 60 to L,.
will -accelerate in conventional manner with the centrif-
ugal switch 92 dropping out the start winding 86 at
the appropriate point in the motor’s acceleration. It
should be mentioned that the explanation of the circuitry
necessary . to initiate a spin cycle in a period less than
one normal timer advance was explained in. connection
with ‘a sixty-second timer pulse for the 18th: and 28th
advance, ie. a fifteen-second agitate, a ten-second. pause

The motor 60.
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increment:and‘a thirty-five second spin period; However,
if the. solenoid. 196: has. been energized to. set up a fast
timer speed: operation as per the operator’s. positioning
of load selector switch 174 and cycle. switch 142, the es-
capement. will prescribe forty-second timed intervals or.
pulses and the fifteen-second, ten-second and thirty-five-
second- increments. of: a sixty-second advance will be pro-
portionately reduced.

At the beginning of the spin period which is initiated
after the ten-sécond pause interval in the 18th timer
advance, the spin cycle will be initiated at a slow speed
of 330 r.p.m. for spinning the tub 52 in removing most
of: the water therefrom. At the 19th timer advance
the timer contact 13 is closed to place the spin speed
selector in the circuit and the spin speed will be deter-.
mined by the positioning of the spin selector switch blade
148, If closed on fast spin contact 152, the spin.sole-.
noid 76 will be energized to: lift the shifter fork 72 and
thus the selector clutch into engagement with drive pul-
ley. 68, thereby accelerating tub 52 to a fast or 850
rip.m. spin. Without the energization of solenoid 76,
the spin will remain 330 r.p.m., the motor shaft 64
driving pulley 66, through the selector clutch 79 and thus
rotating. the mechanism housing 58 by way of driven
pulley - 78. It should be noted that a more particular
description ,of. the prime moving arrangement for rotating
the.-mechanism 56 in.either a spin direction or an agitate
direction. is. more fuily taught in the copending applica-
tions Serial No. 738,330 to Sisson et al. and 738,362 to
Sisson, both.filed May 28, 1958, and cited hereinbefore..

The spin cycle is interrupted at the beginning of the.
20th- timer -interval or- advance, leaving only the timer.
motor energized. and. the spin solenoid 76, if fast spin
has been selected. In this relationship timer contacts. 8,
3,6, 2, 13, 12 and 18 are closed and a one-interval
pause exists between the 19th interval at which time.
spin.was taking place, and the 21st interval where water
starts. entering the tub 52 for the rimse fill. To effect.
this fill, contacts 3; 6, 2, 14, 12 and 10 are closed aad
warm or cold water, in accordasnce with the fabric se-
lector switch 134. and the rinse temperature. override
switch . 182 will enter the tub. 52. The duration of the
fill period, as aforesaid, will be governed in accordance
with the selection on the load selector knob 172 as trans-
mitted -to switch 174. If a small amount of water is
desired, this selection will position the load selector switch
174 on low water contact 178 and the timer solemoid
196 will be energized during the fill period to operate
the timer cam shaft 188 with forty-second escapement
intervals -thereby shortening the duration of the fill pe-
riod.

During the rinse-fill and particularly at the 23rd timer.
interval contacts 3, 5, 1, 14, 12 and 10 will be made.
to condition the motor 60 for an agitation period. At
the start of the 25th timer interval contacts 3, 5, 1,
14, 12, 9 and 17 will be closed and a rinse agitation
pericd will be initiated with either 220 or 330 pulses
per. minute. in. accordance with the fabric selection in
positioning, agitate- speed selector switch 138. The agi-
tation will continue until the 27th timer interval at which
time contact 8 .is closed and an overflow fill period ini-
tiated. As.before, water will enter the tub 52 until the
scum and lint collecting on the surface of the rinse water
is flowed out of the tub ports 112 to drain.

At the 28th timer interval the motor is again prepared
for reversal from agitate to. spin in a lesser amount of
time than the duration of one timer advance. The proce-
dure is reenacted in precisely the same manner as was.
explained in connection with the 18th timer advance and
need not be restated here. From the 29th timer inter-
val until the completion of the 32nd timer interval, the
motor 69 will be rotated in a manner to effect the spin-
ning operation. at a speed. selected by switch blade - 140.
At the conclusion of this drying period an alarm (not.-
shown) may be sounded to. signal the end of the normal:
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washing cycle,
contacts 3, 6, 2, 13, 12 and 10 are closed, deenergizing
all but the timer motor 185 and the spin solenoid 76,
should high speed spin have been selected. The 34th
timer advance finds only contacts 10 and 12 closed and
the wash cycle is thereby completed—the timer motor
185 being deenergized upon the opening of timer wash
contact 3.

The completely flexible control which the user has
over this improved wash cycle with reference to water
loads and long or short operational cycles is best ex-
plained with reference to Fig. 4 and the circuitry estab-
lished to operate the timer speed solenoid 196 which in-
cludes the load selector switch 174 and the cycle selector
switch 142, If, for instance, a normally sized load of
normally soiled clothes is to be washed, the load selector
switch blade 174 is set for full water load onr contact 176
aind the cycle switch blade 142 is positioned for a “nor-
mal” cycle on contact 154, the solenoid 196 will be
shorted out and the timer will operate with 60-second
timer advances throughout the fill and operating portions
of the wash cycle.

If it is sought to wash a normally sized load which is
but slightly soiled, the following circuitry may be estab-
lished. With the load selector switch 174 on contact
176 for. a normal or full water load and the cycle switch
142 on contact 156 for a short operating cycle of agitate
and spin, the solenoid 196 will be energized whenever
timer contact 17 or contacts 4 and 8 are closed (with the
exception of the ten-second pause interval during the 18th
and 28th timer interval as the programming advances
from agitate to spin). During all fill periods, the timer
speed solenoid 196 will be deenergized so that a full load
of water will be admitted to tub 52.

With the load selector switch 174 set on 178 to give
a small load of water or short fill for a small load of
clothes and the cycle switch 142 on contact 156 for a
short operating cycle, the solenoid 196 will be energized
throughout the operation of the washing machine with
the exception of the ten-second pause interval. This cir-
cuitry is established where a small amount of relatively
clean clothes is to be washed and a small amount of water
and relatively short operating periods are necessary to
satisfactorily clean the clothing.

Where a small amount of normally soiled clothing is
to be washed, the load selector switch 174 may be placed
on contact 178 for short water fill periods and the cycle
switch 142 may contact 154 to effect a normal operating
cycle. In this manner, the timer will operate with sixty-
second escapements or timed advances during all but the
fill periods, at which time solenoid 196 will be energized
to shorten the duration of fill time. In this circuitry the
timer speed solenoid 196 is placed in series with the
windings of the motor 60 and is energized whenever the
motor 60 is not operating.

One other feature of the improved washing machine
circuitry touched on hereinbefore in connection with the
washing sequence, includes a spin operation which always
starts in a low 330 r.p.m. tub speed on the 4-pole windings
until the second pulse interval of the spin cycle. At this
point contact 13 is closed to place the spin speed selector
switch 140 in the motor control circuit. Thus, if fast
spin has been selected with switch 140 closed on contact
152, the solenoid 76 will be energized to place the selector
clutch 70 into engagement with the fast spin drive pulley
68 to rotate the spin tub 52 at 850 r.p.m. This one timer
interval delay permits the maximum amount of water to
be spun from the tub 52 before initiating the high speed
spin, thereby minimizing the strain on the motor 60.

The improved washing machine cycle includes also a
portion devoted to a soak cycle which may be utilized

to freshen fabrics not necessarily dirty but merely wrin-.

kled from storage. Without elaboration as to the posi-
wtoning of the timer contact which may be seen on the

The 33rd timer interval illustrates that’
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timer cycle chart of Fig. 5, the soak cyclé includés’ a fill*
period of four timer increments, a one increment agita-
tion wherein the water is briefly agitated to inundate the
material being processed and dissolve the detergent, an
eight increment soak period, a second two increment fill
period, wherein water is overflowed through tub ports 112
in a lint and scum removing procedure, and a four incre-
ment spin cycle for centrifuging the water from the ma-
terial. It may be noted that the motor reversing arrange-
ment utilized to advantage in going from agitate to spin
in the normal wash cycle is unnecessary in the soak cycle
where an extended idle soaking period is interposed be-
tween the agitate and the spin or damp-dry portions of
the soak cycle.

Since both the normal cycle and the soak cycle are
programmed on respective segments about the 360° of a
rotating cam such as 189, those timer increments from
54 to 60 not explained in connection with either the nor-
mal wash cycle or the soak cycle are utilized in the rota-
tion of the cams for conditioning the timer switches for
the start of the next cycle.

While the embodiment of the present invention as here-
in disclosed constitutes a preferred form, it is to be un-
derstood that other forms might be adopted.

What is claimed is as follows:

1. In a control system for a washing machine having
consecutively actuated periods of agitation and spin,
prime mover means rotatable in one direction during said
agitation period and in a reverse direction during said
spin period, timing means for advancing said machine
through said periods in a plurality of timed pulsed incre-
ments of one duration, speed changing means for causing
said timing means to advance said machine through said
periods in timed pulsed increments of a second duration,
and means for reversing said prime mover means to
initiate a spin period in an interval less than one of said
timed increments. .

2. In combination, an automatic washing machine hav-
ing a spin tub and an agitator, reversible power means
for rotating said spin tub when operated in a first direc-
tion and for agitating said agitator when operated in a
second direction, valve means for admitting water to
said tub, a first circuit means including a first switch for
conditioning said power means for operation in said sec-
ond direction and said valve means for energization dur-
ing agitating, a second circuit means including a second
switch for conditioning said power means for operation
in said first direction for energization during rotation of
said tub, a third switch in series relationship with said
second switch and said power means, a timer for se-
quentially positioning said switches throughout a plu-
rality of timed increments, said timer including an inter-
mittently rotated shaft for controlling said first and sec-
ond switch, and a continuously rotated shaft for con-
trolling said third switch, and a fourth switch in said
second circuit means and positioned by said timing means
to a closed position for one of said timed increments be-
tween said agitating and said rotation of said tub, where-
by said third switch energizes said power means for
rotating said spin tub in an interval less than one of said
timed increments.

3. In combination, an automatic washing machine hav--
ing a spin tub and an agitator, reversible power means
for rotating said spin tub when operated in one direction.
and for agitating said agitator when operated in the re-
verse direction, a first circuit means including a first
switch for conditioning said power means for energiza-
tion in the reverse direction during agitating, a second
circuit means including a second switch for conditioning
said power means for energization in said one direction
during rotation of said tub, a third switch in series rela-
tionship with said second switch and said power means,
a timer for sequentially positioning said switches through-
out a plurality of timed increments, said timer including
an intermittently rotated. shaft for controlling said first
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and second- switch, and a continuously rotated shaft for
controlling sdid- third-switch, and a fourth sw1tch in’said
second c1rcu1t and positioned by said’ tlmmg means {0 a
closed posmon for one of-said timed increments between
said agitating and said rotation of said tub, whereby said
thll‘d switch interrupts said agitating and initiates said
rotation in a shorter time period than one of sald timed
increments.

4, Tn a control system for a washing machine having
consecutively actuated periods of fill, agitation and spin,
prime mover means rotatable in one direction during said
agitation period and in a reverse direction during said
spin period, timing means for advancing said machine
through said periods in a plurality of timed pulsed in-
crements of one duration, speed changing means for
causing said timing means selectively and independently
to advance said machine through said periods in timed
pulsed increments of a second duration, and means for
reversing said prime mover means to initiate a spin period
in an interval less than either of said timed increments.

5. In a control system for a washing machine having
consecutively actuated periods of agitation and spin,
prime mover means operable in a first direction during
said agitation period and in a second direction during said
spin period, timing means for advancing said machine
through said periods in a plurality of timed pulsed incre-
ments of one duration, speed changing means for caus-
ing said timing means to advance said machine through
said periods in timed pulsed increments of a second dura-
tion, and means for conditioning said prime mover means
for operation in said second direction to initiate a spin
period in an interval less than said timed pulsed incre-
ments.

6. In a control system for a clothes washing machine
having sequentially actuated periods of water fill, agita-
tion and spin, prime mover means for agitating said
clothes when operated in a first manner to release sedi-
ment to said water and for spinning said clothes when
operated in a second manner to remove water therefrom,
timing drive means for advancing said machine through
said periods in a plurality of timed pulsed increments of
one duration, speed changing means including a selective-
1y actuated gear shift for causing said timing means to
advance said machine through selected ones of said peri-
ods in timed pulsed increments of a second duration, and
means including a continuously interrupted switch for
conditioning said prime mover means at the conclusion
of operation in said first manner for operation in said
second manner to initiate said spinning before said sedi-
ment settles from said water.

7. In a control system for a clothes washing machine
having sequentially actuated periods of water fill, agitation
and spin, prime mover means for agitating said clothes
when operated in a first condition to release sediment to
said water and for spinning said clothes when operated in
a second condition to remove water therefrom, timing
drive means for advancing said machine through said
periods in a plurality of timed pulsed increments of one
duration, speed changing means including a selectively
actuated gear shift for causing said timing means to ad-
vance said machine through selected ones of said periods
in timed pulsed increments of a second duration, and
means including a continuously interrupted switch for
conditioning said prime mover means to initiate said
spinning before said sediment settles from said water,
and in an interval less than one of said timed pulsed
increments. )

8. In a control system for a washing machine having
a cycle for wash and wear fabrics including sequentially
actuated periods of water fill, agitation, water overflow
and initial spin, a hot water control means for said
water fill period and said water overflow period, a cold
water control means for said water fill period and said
water overflow period, prime mover means operable
during said agitation period and said initial spin period,
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timing- means for. advancing said: machine. through. said::
periods, said' timing means. including. means for. energizs

ing said hot and cold water. control' means. to. effect a.
warm water fill, means for- energizing said prime. mover:
to agitate said fabrics, means for energizing. said cold:
water control means to effect a cooling of said fabrics

durmg said water overflow period, and ‘means for ener-

gizing said prime mover for said initial: spin. of said fab-

rics, after, said cooling.

"9, In a control systém for a washing machine havmg

a cycle for wash and wear fabrics including sequentially
actuated periods of water fill, fast or slow agitation, water
overflow and spin, a hot water control means for said
water fill period and said water overflow period, a cold
water control means for said water fill period and said
water overflow period, means for preselecting said slow
agitation, prime mover means operable during said agi-
tation period and said spin period, timing means for
advancing said machine through said periods, said tim-
ing means including means for energizing said hot and
cold water control means to effect a warm water fill,
means for energizing said prime mover to agitate slow-
ly said fabrics, means for automatically energizing said
cold water control means to effect a cooling of said fab-
rics during said water overflow period, means for auto-
matically energizing said prime mover for fast agitation
during a portion of said water overflow period, and
means for energizing said prime mover to spin said fab-
rics after said cooling.

10. In combination, a washing machine for wash and
wear fabrics having a tub, an agitator in said tub and
means for moving said agitator and spinning said tub,
timing means for sequentially advancing said machine
through first and second periods of water fill, agitation
and spin, means for admitting water at one tempera-
ture to said tube during said first water fill period and
means operable prior to said first spin period for cooling
said water to prevent setting wrinkles in said fabric dur-
ing said spin.

11. In combination, a washing machine for wash and
wear fabrics having a tub, an agitator in said tub and
means for moving said agitator and spinning said tub, tim-
ing means for sequentially advancing said machine through
periods of first water fill, first agitation, first spin, second
water fill, second agitation and second spin, means for
admitting water at one temperature to said tub during
said first water fill and means operable prior to said first
spin for admitting water at a lower temperature to said
tub for cooling said fabric to prevent setting wrinkles in
said fabric during said first spin.

12. In combination, a washing machine for soiled fab-
ric having a tub, an agitator in said tub and means for
moving said agitator at selectable fast and slow speeds
to remove soil from said fabric, means for preselecting
said fast or slow speed, timing means for advancing said
machine through periods of water fill, agitation and water
overflow, including means operable during said over-
flow for energizing said moving means for fast agitation
irrespective of said preselecting means, whereby lint and
scum are rapidly forced from the surface of said water.

13. In a control system for a washing machine hav-
ing sequentially actuated periods of agitation and spin in
a wash cycle and a soak cycle, prime mover means oper-
able in one direction during said agitation period and in
a reverse direction during said spin period, timing means
for advancing said machine through said periods and
said cycles in a plurality of different timed pulsed incre-
ments, and means for reversing said prime mover means
to initiate a spin period in an interval less than any one
of said timed pulsed increments only in said wash cycle,

14. In combination, a washing machine for soiled
fabric having a tub, an agitator in said tub and means
for moving said agitator at fast and slow speeds to re-
move soil from said fabric, timing means for advancing
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said machine through periods of water fill; agitation and- 2,391,718 - Lindemann __..__-....__ Dec. 25, 1945 -
water overflow, including means automatically operable 2,548,651 © Chace et al, - _____._ Apr. 10, 1951
during said overflow for emergizing said moving means: 2,608,252 Candor — ool Aug, 26, 1952
for fast agitation only, whereby lint and scum are rapidly 2,748,585 SiSSOn —eicmccaioe—= June 5, 1956
forced from the surface of said water. 8- 2,752,769 Clark’ . July 3, 1956
' . 2,776,557 © * Bruckman .o Jan. 8, 1957
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