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1

This invention relates to control devices for
sequentially opening or closing a series- of elec-
trical circuits at predetermined points in a cycle
for definite durations therein, and isparticularl'y
pertinent to the seguential control circuit-acti-
vating means in automatic washing machines
which determine the automatic performance of
a series of washing operations.

Automatic washing machines have been used
for years in which a series of controlled opera-
tions is made possible by actuation, in sequence,
of mechanisms providing a series of cyclic move-
ments or effects. The operations in these ma-
chines, for the most part, are controlled by means
of a timing arrangement comprising a series of
cams rotatable about a common axis, each of
said cams being shaped so that on the rotation
about the axis, associated circuits might be ac-
tivated in accordance with the setting of each
cam.

In contradistinction to such radial control de-

vices, the present invention is specifically directed

to a linear method of making and breaking one
or more pairs of contacts, with each pair being
acted upon one or more times during a prescribed
period and in a controlied sequence, but where,
however, the means being activated by the cams
is a movable contact dctuating mechanism
driven in g linear or straight line direction.

Thus, the present invention comprises a
straight line contrel device in which the sequence
of conirol is established by the continuous move-
ment in a straight line of an actuating member
or members in association with fixed cam sur-
faces. In such a control device, any number
of make and break contact mechanisms may be
established without concern for the radial limits
formerly necessitated by the circumferential di-
mensions of rotatable cams positioned about a
central axis.

Therefore, an cbject of the present invention
is to provide a control device for controlling a
plurality of electrical circuits for a predeter-
mined time interval and for a predetermined
number of such intervals, as desired.

It is still a further object of the present in-
vention o provide a control device for the con-
trol of a series of electric circuits in a sequential
pattern lasting for a predetermined time and
operating at a predetermined point in a washing
cycle.

Still another object of the present invention
is to provide a linearly moving sequential control
device for activating a series of electric circuits.

Still another cbject of the present invention
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is to provide in a control device, electrical contact
mechanism traveling in & straight line direction
for initiating a series of operations determined
by the linear position of such mechanism in its
line of travel.

Another object of the present invention is to
provide in & sequential control device, travel
means operating in o longitudinal direction for
engaging a series of cam surfaces in said control
device, said travel means containing a novel con-
tact mechanism operative in conjunction with
said fixed cam surface to initiate g series of
cperations for an automatic washing machine.

Still another object of the present invention is
to- provide in an automatic control device for a
washing machine, depending upon the relation
of a series of cams with associated contactor
mechanism: for the successive operations thereof,
a new construction for said cam surfaces in a
longitudinal pattern whereby rapid operation of
said contacting mechanism in a substantially
positive manner is-obtained by dividing the neces-
sary control for said series of operations between:
two or more adjacent cam surfaces arranged in
such fashion that successive control movement
for the operations need not take place on the
same: cam surface but may be arranged to be
carried between two or more of said cam surfaces
so that each of said cams is adapted to have
greater physical and constructional strength.

A still further object of the present invention-
is to provide a sequential control device having
improved features of construction and operation,
thus providing for simplicity in the maintenance
thereof.

With the'above and cther objects as will appear
as the description proceeds, this invention resides.
in the novel construction and combination and:
arrangement of parts substantially as hereinafter
described, and as more particularly defined by
the appended claims, it being understood  that
such changes in the precise embodiment of the
invention may be made as come within the scope
of the invention and the claims.

The accompanying drawings illustrate an em-
bodiment of the invention constructed in sccord-
ance with a best mode for the practical applica-
tion of the principles thereof, and in which:

Fig. 1 is g pictorial representation of an auto-
matic washing machine having the linear sequen-
tial control mechanism of the present invention
shown in operative position thereon;

Fig. 2 is an amplified face view of the dial as-
sociated with the linear control device for in-
dicating the sequence of operation for the wash-
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ing machine and as indexing the cam positions
in the linear control device so as to activate the
moving contactor mechanism at the determined
station therealong to perform the desired opera-
tion of the washing machine;

Fig. 3 is a bottom view of the case of the se-
quential control apparatus embodying the pres-
ent invention and depicts variable means for
controlling the water fill time for the washing
machine, depending on the water pressure being
used, and also showing the bottom of the case
as adapted to hold the movable carriage thereon
for movement thereof in a longitudinal direc-
tion;

Fig. 4 is a cross-sectional elevational view taken
along line 4—4 of Fig. 3, as adapted to construc-
tionally illustrate means for progressing the ac-
tuator or contactor carriage in a straight line
excursion so as to be operated upon by a series
of cam structures positioned at the top of said
control mechanism;

Fig. 5 is an elevational view of the traveling
actuator mechanism adapted to constructionally
iltustrate some of the novel features thereof;

Fig. 6 is an expanded view of the spring mech-
anism mounted upon the traveling carriage of
said control device, said mechanism having a
multiple spring construction adapted to provide
the necessary wiper and contact arrangement for
use in conjunction with the cam structure of said
device;

Fig. 7 is a cross-sectional, elevational view
taken along line 7—1 of Fig. 4 as adapted to illus-
trate the construction of the contactor mecha-
nism in operative relation between said contactor
mechanism and the surfaces of the terminal block
of the invention;

Pig. 8 is a cross-sectional, elevational view of
said contactor mechanism adapted to illustrate
the relationship between said mechanism and as-
sociated terminal block surfaces;

Fig. 9 is a cross-sectional, elevational view of
the contactor mechanism as taken along line 9—9
of Fig. 5;

Fig. 10 is a face view of the terminal and cam
block used in conjunction with the traveling con-
tactor mechanism of the sequence conftrol device
of the present invention;

Fig. 11 is a time cycle chart functionally illus-
trating the time sequence of the separate wash-
ing operations controlled by the present sequen-
tial control device; and

Fig. 12 is an electrical circuit diagram illus-
trative of the circuit arrangement of the con-
tactor mechanism establishing the separate se-
quences of the washing cycle, as directed by the
novel control mechanism of the present inven-
tion.

Generally speaking, the present invention com-
prises a method of making and breaking one or
more pairs of contacts in a controlled sequence
cycle for an automatic washing machine and
wherein each pair is activated one or more times
in a prescribed period and in a controlled se-
quence.

In the present invention, the means for activat-
ing the electrical circuits is supplied by a con-
tact mechanism which travels in a straight line
direction and is activated by a series of fixed
cams arranged on a block adjacent thereto. The
operation of the contactors on the make and break
of the contacts depends on the relationship of
the point of travel of said contacting mechanism
to said series of fixed cams spread out in a longi-
tudinal fashion along said terminal block.
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Tn the operation and construction of the mech-
anism, a synchronous motor is used, with a suit-
able gear reduction to rotate a lead screw. The
lead screw is connected through a disengageable
coupling to a movable carriage on which is
mounted a plurality of contact springs. These
contact springs are so arranged that they make
and break contact as the carriage is advanced
by lead screw and by their cooperation with a
series of cam surfaces which are disposed in a

. plane parallel to the lead screw axis.

The disengagement of the coupling is accom-
plished by a2 handle, slidable in a direction per-
pendicular to lead serew axis, and whose bearings
are in the movable carriage. Outward movement
of said handle disengages the carriage from the
lead screw and contact springs from cam sur-
faces. This disengagement is necessary for re-
setting the carriage to the starting point. In-
ward movement of the handle causes engagement
of carriage to screw and contact springs to their
respective cam surfaces.

Referring now particularly to the accompany-
ing drawings, in which like numerals indicate
like parts throughout the several views, in Figs.
1 and 2, numeral {0 designates the outer shell
or cabinet of a washing machine utilizing the
present invention. This outer shell has mounted
upon it a bracket control panel {{ which allows
access to the control mechanism of the inven-
tion. A portion of the outer face of said panel
includes a linear dial or indicating face for the
control mechanism, as hereinafter described.

The lower portion 12 of the washing machine
cabinet provides a tub and agitator into which
the laundry or clothes may be placed by opening
the cover 18 of the cabinet. Included in the
cabinet is a drive mechanism for the laundry tub
and agitator, but inasmuch as the tub and drive
mechanism form no particular part of the present
invention, which is merely restricted to the tim-
ing control for the operating mechanisms, these
have not been disclosed in detail.

Placing the actuator carriage of the control
mechanism at the “Start” position of the cycle
(Fig. 2) initiates the washing machine operation.
If the carriage is not at the starting point, the
carriage may be set thereat by retracting or pull-
ing out knob 208 which is attached to a plunger 21,
shown in Fig. 4, of the control mechanism. The
extraction or pulling out of plunger 21 allows the
actuator carriage 22, as hereinafter described, to
become free of its advancing means or lead screw
25 and to be moved along the bottom face 26 of
the casing 24 to the initial starting point, as
shown in Figs. 3 and 4. The casing 24 may be
fabricated of aluminum or other suitable material
and comprises a rectangular U-shaped bin struc-
ture having an underside 14, side walls I5 and 16,
and end walls i7 and {8. The entire casing may
be fabricated of one piece and has slotted brackets
18 and {9’ welded thereto for use in mounting the
casing on panel {f. Lead screw 25 having a plu-
rality of inclined teeth, for moving the coupled
carriage as hereinafter described, is rotatably
mounted in the lengthwise direction of casing 24
by means of projection 82 and screw 83 supported
on side walls {7 and 18 of the casing. By the
type of mounting thus provided, the worm drive
is thus enabled to be rotated by the synchronous
motor 15,

The bottom plate 26 has a plurality of ridges
27-30 formed inwardly so as to stiffen and flatten
the bottom on which the actuator carriage 22 may
slide in conjunction with the carriage plate 3t
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placed heneath said bottom face. This carriage.
plate may be of any configuration but'is shown as
a large figure “4” having sections 40, &1 and
edges 42, 43. The carriage plate 3 and the U-

shaped actuator carriage or cradle 30, which has.

a bottom wall 22, are joined together for moving
on the rails 35-38 of the bettom facs of the casing
by means of spacing studs 33 and 34 adapted to
clamp the carriage plate and the actuator car-
riage on either side of the bottom face so as to
ride freely within slots 42 and 43 cut thereinto.
Thus, this actuator carriage, which includes the
U-shaped supporting carriage having side walls
44 and 45 and bottom wall 32, is adapted to move
along the underside of the casing to any partic-
ular peoint thereon corresponding to a prede-
termined operation for the control mechanism.

Though the various operations performed by
automatic washing machines may vary somewhat
in their specific nature, 2nd perhaps also in their
sequence, the basic operations performed by such
a machine is illustrated by the dial markings
shown in Fig. 2. As noted, one of the operations
is a fill operation which allows the necessary
water to fiow into the tub of the machine to a
certain level at the veginning of the laundry cycle.
Since a determined amount of water must he
placed in the tub at the end of a definite time
interval, any variation in water pressure due to
the locating of the machine will affect the amount
of water in the tub. To compensate for this, and
to regulate the amount of water that may he
placed in the tub during the determined time in-
terval, known as the “fill interval,” an adjustable
fill cam 50 is provided so as to determine the
proper fill pericd for the washing cyele. This ad-
justable or variable fill cam assembly is attached
to the bottom of the casing 24 adjacent the end
supporting the drive motor.

The variable il cam assembly 50 comprises a
base structure having sections 51 and 52, with
section 51 being adapted to bhe welded to the un-
derside of the casing 24. Section 52 of the base
structure is bent slightly from its associated sec-
tion 51 and comprises a series of indexing holes
53, B3/, and an arcuate slot 68. Moveable in an
arc on said base is a semaphorically or fan-shaped
member comprising a V-shaped section 5§ in-
tegrally attached to a narrow sleeve section 57
which is bent at an angle thereto. The fan-
shaped structure is rotatable as by means of a
rivet or guide pin 60 shown connected to the base
structure. The periphery of the fan-shaped
structure has heen cut out to form six notches,
each cf which is placed on an expanding radius so

-that notch 62 is at less of a radius than notch 85.
‘At the end of the fiil cam sleeve section there is
placed a positively acting detent or nib 89 which
is adapted to fall within cr engage sach of the
indexing holes §% =0 as to maintain a step-by-~
step adjustment of the fill cam. An ear 87 formed
inwardly cf the sleeve portion 57 is cut so as to
intrude within the arcuate slot 88 in the base so
as to restrict the maximum movement of the cam.

The operation of the fill cam is such as to
determine the starting position of the actuator
or contact carrviage. This is done by determin~
ing where one of the fill cam notches stops the
carriage plunger to determine the initiation of
the starting cycle. Since it is evident that the
radial movement of the fill cam in its indexing
relationship will determine the radial position

of each of the slots, a variable means is assured:

for initiating the washing cycle, depending upon
the water pressure of the location. In the op-
eration of the machine, it is usual that the fill
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6
cam is pre-set prior to the installation of thé
automatic washing machine and adjusted for
the water pressure expected at the lecation.
Once said adjustment is made as determined. by
the location of the automatic washing machine,
then there need be no further adjustment of the
fill cam. This then provides also the feature of
permitting adjustment via the front of the ma-
chine through the plunger slot.

As previously stated, the sequential operations
of the automatic washing machine controlled by
the present invention comprise a linear mecha~-
nism adapted to initiate the individual opera~
tions. of the washing cycle. These operations
are controlled by the make and break of circuits.
arranged in accordance with the position of a
series of cam surfaces placed in 4 linear fashion
along a terminal block, shown in Figs. 4 and 10.
As the actuator-or contact carriage is moved in a
straight line fashion by means of a rotating
worm driven by a synchronous motor, a series of
contacts carried. on the actuator carriage will be
electrically connected to a set of terminal strips
carried on the block to complete the combina-
tions of circuits necessary to the sequential series
of  operations in accordance with a definite
scheme and time plan, as shown by Figs. 11 and.
12. Thus, in accordance with the travel of the
carriage as determined by the rotation of the
driving: worm, circuits will be completed or
broken, depending upon the make and break ar-
rangement of the contact mechanism as ac-
tuated by the cam surfaces of the terminal block.
Thus the operation of the contactors depends on
the relationship of point of travel of the mecha-
nism to the series of fixed cam surfaces which
have been formed in the adjacent terminal
block.

Figs. 4-10 are directed to showing the con-
structional features and operation of the con-
tactors carried on the actuator carriage or as-
sembly in relation to the linearly molded cam.
surfaces of the terminal block so as to control
the making and breaking of the electrical cir-
cuits motivating the operation of the working
cycle.

A contactor carriage or cradle 22 carries a
carriage contact supporting block 79 which is
adapted to support a contact spring and wiper
mechanism. Ti, hereinafter described, for ac~
tivation by the cam surfaces. of the control de-
vice. The entire contactor carriage assembly is
moved by means of a turning lead screw or
worm 28, the speed of rotation of which depends
on the reduction gear arrangement consisting of
gears 13 and 74 as driven by means of a syn-
chronous motor 75 attached to gear 73. A motor
bracket 16 supports the motor and connects the
same to the switch casing 24. This bracket sup-
ports the motor by maintaining the same there-
in by means of wall 1T and side 18 and two
finger-like arms (not shown) which are adapted
to penetrate and to be hooked under the wall
of the casing 24. The wall of the bracket 171 is
also joined to a side of the casing as by means
of rivet or screw 90, so that the bracket is solidly
fixed to the casing to support the motor there~
in. The motor also includes two electrical leads
(not shown) for bringing. the electric current
thereto so as to motivate the same.

In order to move the carriage assembly along
the driving worm 28, a coupling arrangement for
coupling the contactor carriage or assembly to
the teeth of the driving mechanism or worm is
provided: for connecting and disconnecting the
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worm from the carriage assembly. The coupling
assembly includes the plunger 2{ whose move-
ment up and down either connects the assembly
to the teeth 6% of the worm or disconnects the
same therefrom on the downward thrust. As
hereinafter described, the position of the contact
carrying block 78 will also be adjusted by the
movement of the plunger. Thus, in effect, the
plunger adjusts the relationship of the contact
mechanism to the cam surfaces of the terminal
block while at the same time providing the neces-
sary movement for engaging or disengaging the
driving worm from the actuator carriage assem-
bly. A contact carrying block 79 of the carriage
22 is adapted to maintain and support novel con-
tact assembly 11, as will be presently described.

The mechanism for coupling the carriage 22
to the rotating worm gear 25 consists mainly of
a plunger 2i, supported in a bearing fashion by
the carriage. The plunger is so constructed that
individual sections are adapted to move a cam
bar 86 and a screw latch member 8{ which is
adapted to interlock with the rotating screw
drive by means of a pair of ears 88 and 9{, which
engage the threads 66 of the worm. This screw
latch member 8f is adapted to be mounted on
the back side 82 of a carriage bracket 80 and to
be movable thereon in a sidewise direction
through the cocperation of a pair of guide pins
83 and 84 staked to the carriage bracket. A
pair of slots 87 and 81’ are formed in latch mem-
ber 81, whereby the body of the guide pins move
therein with the heads thereof forming a sur-
face so that the latch may easily move between
the pins and the bracket surface for an extent
within the slots. Both the carriage bracket and
the screw latch, which are in face-to-face jux-

taposition, are so cut as to allow the worm drive’

to pass therethrough. A portion. of the latch
member is bent at right angles thereto to form

a notehed hook 88 which, in conjunction with an
ear 89 struck out of one side of the U-shaped car-
riage structure, enables the mounting of a bias-
ing spring 93 to be contained between the struck-
outb ear and the notched hook so as to be adapted
to return the latch member to its proper position
if and when said latch member is moved laterally
so as to stretch the spring.

- By moving the latch member laterally, it is seen
that the two ears 88 and §i of the latch member
are enabled to engage the threads §6 of the worm
drive for movement of the carriage therealong.
This decoupling and coupling of the latch mem-
ber, and hence the ears thereof, of the worm
membper is accomplished by means of the plunger
2{ acling in cooperation with cam bar 88. As
seen in the drawings, particularly Figs. 5, 7, 8 and
9, the cam bar 8§ comprises a metal bar pivot-
ally mounted between the side wails 44, 45 of
the U-shaped carriage and has an integrally
formed appendage or hook 97 which operates in
conjunction with the plunger to aid the coupling
or decoupling arrangement between the carriage
and the worm drive and also to support contact
block 70 as hereinafter described. The carriage
bracket 88, which has a side 82 placed in juxta-
position to the screw latch member as before
stated, also has bent at right angles thereto a
second surface 95 which is also contained be-
tween the side walls of the U-shaped actuator
carriage as by extensions {56 and {51 connected
thereto.

Carriage plate 3, formerly described, has a

slot eut therethrough and U-shaped carriage 22
has an aperture cut through its lower base por-

10.

15

25

30

35

40

50

565

65

70

76"

8
tion, whereby plunger 21 is adapted to extend
therethrough with a shoulder 96 thereof adapted
to be supported on plate 31 in a manner such
that said plate 31 provides a bearing surface
therefor.

Carriage bracket 82 has apertures cut there-
through so as to allow the top portions of the
plunger to penetrate therethrough. The top por-
tion of the plunger has a tined or forked con-
figuration, having three prongs (08, 161 and (02.
The first prong 108 has a large T appearance,
consisting of a head section 123, a neck portion
104 integrally joined thereto. This tine is adapt-
ed, upon movement of the plunger, to engage the
cam bar to rotate the same and to bear there-
against. Section {90 of the plunger is integrally
connected to a midportion idf thereof by means
of a shoulder {05 which, when the plunger is
pushed in, bears against the carriage bracket 30
so as to provide a stop for the plunger. Section
{00 is adapted to cooperate with cam bar 86 so
as to move the same toward the terminal block
118 of the control device. When the plunger is
retracted or pulled out, the support which this
midportion 106 affords to the cam bar 86 is re-
moved, allowing the contacting elements to be
lowered away from the terminal block of the
device.

The third portion 102 of the plunger comprises
an integrally formed finger portion which is Iat-
erally displaced from the other two portions of
the plunger so as to act in cooperation with a
cam pin 108 to displace the screw latch for ecou-
pling or decoupling the entire assembly of the
worm drive. As the plunger is withdrawn, the
cam pin 108 moves a distance determined by the
lateral displacement of the plunger portion from
the main portions thereof so that the pin is
guided up the surface thereof so as to displace
and maintain the screw latch member in a posi-
tion away from the threads of the screw drive.
When in this position, as shown in Fig. 8, the re-
turn spring 93 is extended and upon the release
of the cam pin 188 by pushing the plunger in-
wardly, the spring will return the screw latch
to the position wherein the ears will engage the
serew drive, as in Fig. 7, so as to couple the same
thereto for movement in a straight line direction.
At the same time, the cam bar 86 will lift the
contact block 70 so that the engagement between
the contactors contained within the contact block
and the cover terminal block {78 will be made
for the sequential control of the washing opera-
tions. An indexing spring ({8 comprising a re-
silient biasing member is also placed to one side
against the plunger so as to aid in maintaining
and indexing the same in its proper operational
position.

The actuator carriage, besides being coupled
to the driving means, is also adapted to maintain
and support the contact block including the make
and break members or contacts and the terminal
wipers of the device. At one end of the U-shaped
carriage 22, apertures are formed for containing
the bosses 390, 381 which adapt the carriage block
to be movably maintained in the U-shaped struc-
ture or cradle while the other end is supported
by the cam bar 88, as described. As the cam bar
86 is acted upon by the plunger, the actuator base
will be placed in and out of juxtaposition with the
terminal block. When the plunger is pushed in,
the cam bar acts to support the contact base in
such manner as to place the same in operation
along the worm as the member is driven. Upon
pulling the plunger out, the contact bar is rotated
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so that the entire contact base is pushed away
from the terminal block by the action of biased
spring (40, By this means, proper positioning of
the entire contact block may be obtained by mere
movement of the plunger which actuates the cam
bar so as to raise or lower the entire contact
block. Further, this cam bar 8§35 rigidly supports
the entire contact bleck 70 in a substantially
firm fashion.

Carriage contact block 70 supports (1) the con-
tact springs having the contacts and cam fol-
lowers, and (2) the trolley contact springs which
wipe the terminal strips of the terminal bioclk,
as hereinafter described. The block is an unitar-
ily formed molded structure adapted to be ro-
tatably mounted in oppositely situated aperiures
formed in the side walls of the U-shaped actuator
carriage or cradle, as by means of two pivots
or bosses 209, 201. The hlock (¥Fig. 5) comprises
a clamping section 1715 on which the contact
spring and wiper assemblies are clamped, thus
to form the multi-part spring assembly Ti, and
has a sloping base section {74 joined thereto.
The sloping section |14 has portions of its far end
opposite the clamping section apertured to form
a plurality of rectangular cut-outs. {15 there-
through, with a series of partitions formed there~
between separating the individual cut-out sec-
tions.

At right angles to the apertures formed in the s

sloping base is an integrally joined end wall {78
which is connected at each end thereof by the
side walls 177, 118 of the contact block. This end
wall {16 of the contact block has also been con-
structed to form a series of cut-outs separated by
‘end ribs such as 180 and 181, As shown in Figs.
5 and 7, several of these ribs and a portion of
the thickness of the end wall are utilized to re-
tain the fixed contacts of the contact springs to
meet the opposing movable contacts directed by
the cam followers on the contact springs when
acted upon by the cam surfaces of the facing ter-
minal block. The apertures, such as aperture
i85, cut in the contact block allow for unre-
stricted movement of the contact springs, and
hence the contacts therewithin upon pressure be-~
ing exerted on the fingers of the contact springs.

The clamping section of the contact base has
been divided by a series of integrally formed
molded partitions or septa (88 and 189 into a
plurality of individual chambers into which the
ends of the contact springs and wiper fingers
are adapted to be fastened. The contact springs
and wipers comprise, as shown in Fig. 6, a plu-
rality of individual spring assemblies (48, 141,
{42, combined to form the multi-part contact
spring and wiper assembly Ti. The separate as-
semblies (40—-142 are fitted over one another in
a manner shown in Figs. 5 and 6. The terminal
or trolley wiper assembly (40 comprises a resil-
ient member having tail portion (44 and a
clamping portion {45 joined thereto, said clamp-
ing portion having a hole passed therethrough
50 as to conform to the holes found in the other
conjoining assemblies so as to align the same for
fastening to the contact block. Joined to the
clamping portion 145 of each trolley spring and
being integrally formed therewith, is a finger
portion {46 bent up and at an angle to the mid-
portion. The portion has a brush terminus 147
arced at the end thereof and joined to the fin-
ger. These brush portions are adapted to ride on
the terminal strips of the facing terminal block
so as to make contact therewith.

Each of the other contact finger assemblies
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which is joined with the wiper spring assembly
to form the multi-part assembly 11, comprises a
tail portion 199, a mid-clamping portion and a -
main portion 192 placed in the same plane as the
midportion and an end portion. In contact as-
sembly 141, however, bent at right angles to the
main portion {82 thereof, are spring fingers or
cam followers 193, 193’, the tips of which are
adapted to ride along the cam surfaces of the
associated terminal block to be moved vertically
thereby relative to the fixed contacts of contact
assembly [42.

As previously described, the end wall of the
assembly block has been apertured so that tips,
such as 200, 201 of contact assembly (42, may
be anchored thereby so as to provide the reten-
tion hetween the fixed and movable contacts as
actuated by the cam surfaces of the terminal
block. This method of anchoring is shown in
Fig. 5, where the tip portion of assembly (42 is
biased against one of the cubt-out portions of
the end of the contact block. It is to be noted
that this method of mounting the multi-part
spring assembly provides sufficient resiliency, as
shown in the figure, for the proper follow-
through necessary in the make and break of the
contact. It is also to be noted that in the manu-
facture of the multi-part contact assembly, each
of the separate assembly may be joined to the
separate springs therein at the tail end thereof
by a metal binding element which may be shorn
after the entire assembly is staked on the as-
sembly block. )

The construction of the multi-part contact and
wiper spring assembly herein provided, pro-
vides means for decreasing the effective ac-
cumulation of tolerances which must be made in
providing the aligning of the contact springs in
a relation to the associated terminal block.
Thus there is provided a means of exactly main-
taining the spacing between the cam followers
and the cam surfaces of the control device.

As stated, the contactor assembly coupled to
the driver worm travels in a straight line direc-
tion therealong and the sequential operations
of the washing machine are determined by the
completion of electrical circuits which are made
on the closing or opening of combinations of
pairs of contacts which provide electrical paths
to the terminal strips included in the terminal
base, shown in Fig. 10, via the wiper fingers.
The contacts are closed or opened in accordance
with the activation of the cam followers joined
to the contact members. These cam followers
are moved vertically by the cam surfaces spread
along the terminal block, shown in Fig. 10. Thus
the contacts are closed or opened in accord-
ance with the predetermined pattern to estab-
lish electrical circuits as shown in Figs. 11 and 12
s0 as to provide the necessary operations for the
automatic washing machine.

The terminal block, as shown in Fig. 10, is
adapted to be mounted on extensions or lips 210
and 211 of the casing 24 (see Figs. 7 and 8) by
means of integrally molded flanges 218’ and 211’
and g plurality of aligned apertures through
which clamp studs 212 may be inserted to tightly
clamp the same to the casing.

Terminal block 170 is a molded one-piece con-
struction wherein all necessary outlets and slots
are cut and all raised surfaces are integrally
formed such as to provide thin partitions, cam
surfaces, terminal carrying posts and plug walls.
These partitions, etc., are integrally molded to
the lower face of the terminal block and extend
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"therefrom in a vertical direction so as to be up-
right thereupon. Anchoring slots for staking the
terminal strips in a substantially tight manner
are also cut or molded in the raised structure.

Thus, the terminal block is constructed with
aligning strips 218, 218 on opposite sides of its
lengthwise wall 233 so as to aid in positioning the
terminal block on the case in a positive and es-
sentially tight fashion. The cams such as 220,
221, 222, ete., are longitudinal in extent and com-
prise narrow slabs whose surfaces have prede-
termined indentations or cut-outs such as 227,
228 along which the cam followers of the contact
assembly travel and are adapted to be moved ver-
tically as determined by the configuration there-
by at predetermined points therealong. Thus, as
the cam followers travel along these cam sur-
faces, they will be raised or lowered in accord-
ance with the cut-out configuration of each cam.
The terminal strips such as 225, 226, are fabri-
cated as a plurality of metal strips and are lon-
gitudinally disposed adjacent said cams and are
maintained in an upright manner by being held
at various points therealong by insulative termi-
na)] posts such as 238, 231, and slots such as 232,
cut within the cross-wise wall 234 of the termi-
nal block. Thus the terminal strips are adapted
to be insulatively mounted in a substantially fixed
manner in the terminal block.

The ends of said terminal strips are brought
out to integrally molded and formed plug sec-
tions such as 259, 2561 of the terminal block for
connection to a male connecting plug, as desired.
The terminal strips in the plug or sockets formed
in the terminal block are bent to have a resilient
v-shaped construction so as to engage the plug
with adequate force. The barrier 803 prevents
the terminal strips from becoming disengaged
with the terminal block. Further, the terminal
strips which do not extend the full length of the
"board may have ears such as 252, 253 integrally
cut therefrom to lie against any one of the molded
partitions. This, to further aid in the mounting
of the terminal strips within the terminal block.

To aid in completely insulating the terminal
strips from the casing on which it is mounted,
_rectangular insulative strips such as {60 having
extensions 261, 262 are adapted to fall within
grooves 263, 254 at the ends of the terminal block
so as to prevent any unwanted contact between
the terminal strips and the casing and to insulate
the same therefrom.

It is to be noted that the physical construc-
tion of the cam surfaces as provided in the ter-

minal block is indeed a novel one, since if the ;

cam surfaces require changes in action in rapid
succession, then the changes may be achieved
with facility by splitting the action between two
or more cam surfaces so that the successive op-
erations do not necessarily take place on the same
cam surface. By this construction, the physical
sturdiness of the cams has been greatly enhanced.
~In the operation of the present control device,
the contact springs are so mounted that in the
engaged or running position, they are biased to-
ward the cam surfaces. The breaking of a pair
of contacts is accomplished quickly by the contact
spring (closest of that pair to the cam surfaces)
dropping at a right angle cut on its cam surface,
while the mating contact is restrained by its cam
surface from following the first spring in the
direction of the cam surfaces.
The making of a pair of contacts is accom-
plished quickly by allowing the contact spring
farthest from the cam surfaces to be forced into a

10

15

20

25

30

35

40

45

G0

G5

70

12

right angle cut in the cam surface by its own
spring hias. This action allows this contact to
mate with another which was previously dropped
into an open position by a similar cam action. A
pair of these contacts coming into engagement
with its cam surfaces will energize the timer mo-
tor, turn the lead serew, and advance the car-
riage through the timing cycle until this pair of
contacts open automatically at the end of the
cycle or until the plunger handle is pulled out-
ward.

As seen, the contact springs are connected to
spring riders or brushes which continuously en-
gage the edges of the metal trolleys or terminal
strips. These metal strips are so constructed that
with their cooperative housing member, they form
female connectors to which external wall connec-
tions are made ag is general with such appliances.

In Fig. 11, a timing diagram is shown for ac-
complishing the sequential operation provided by
the make and break of the circuits shown in elec-
trical diagram in Fig. 12, in accordance with the
following chart:

" Contacts
Period

A|B|C|D|E|F |G
Wash-Fill .. x|xjo|xlo]lxijo
Agitate- . x|o|x|xto|x|o
Spin.._.. xX|o|xlo)X[|o0]|X
Rinse-Fil x|x|o|x}lo|x|o
Agitate__ x| x|xXx{xjo|x]|o
Rinse-Fill_. x|x|xjolx|o|x
Spin . e X|o|x|o0o|xio0{X

(x—contacts closed ; o——contacts open.)

It is to be noted that the present invention, al-
though directed toward the sequential control of
the operations in a washing machine, is not to be
restricted only to such application, but rather it is
intended that the novel features of the lateral
timer switch here described be applied to any
and all purposes to which its use becomes obvious;
for example, to any system whereby innumerable
circuits are to be controlled in a sequential fash-~
ion, such as in computing devices or other such

“apparatus.

‘What is claimed is:

1. A conftrol device for sequentially opening or
closing a series of electrical circuits comprising
a pair of contacts, one of which may be moved
into engagement with the other of said pair for
closing said electrical circuits, fixed terminal
means, said pair of contacts being moved together
in a straight line with reference to said terminal
means situated adjacent said pair of contacts, and
wiper means connecting said pair of contacts to
said terminals to complete electrical circuits
thereby, said wiper means adapted also to move
concurrently with said contacts.

2. A control device for sequentially actuating
a series of electrical circuits comprising plural
contact means for closing and opening said elec-
trical circuits, said plural contact means adapted
to be moved together in a straight line direction,
fixed terminal means cooperating with said plural
contact means for opening and closing said elec-
trical circuits situated adjacent thereto, wiper
means connecting said plural contact means to
said terminals while said plural contact means
are moving in a straight line direction, said wiper
means movable concurrently with said contact
means, and means for driving said contact means
along said direction so that a series of electrical
circuits may be completed in accordance with a
determined pattern as said contacts move.



2,641,661

13

3. A control device for sequentially actuating
a series of electrical circuits comprising travel-
ing means movable in a straight line direction, a
plurality of terminal means placed above said
traveling means adjacent thereto, said travel-
ing means including pairs of contacts for clos-
ing and opsning electrical circuits and wiper
means for making connection to said terminal
means, driving means for progressively activat-
ing said traveling means in a straight line direc-
tion, and means coupling said driving means to
said traveling means so as to move the same
therealong.

4. A sequential control device for actuating a
series of electrical circuits comprising movable
carrying means for a pair of contacts, one of
said pair being fixed with respect to the other
and being adapted to move into engagement
therewith and adapted to move in a straight line
direction, a plurality of fixed terminals placed
adjacent thereto and above the same, terminal
wiper means on said movable carrying means
adapted to confinuously make contact with said
terminals while said carrying means is moved
in a gtraight line direction, said wiper means be-
ing connected to said pair of contacts and cou-
pling means adapied to connect said carrying
means to said driving means so as to drive the
same in said straight line direction.

5. A control device for sequentially activating
a plurality of electrical circuits in a predeter-
mined pattern and time sequence, comprising
movable carrying means for supporting individ-
ual pairs of circuit closing contacts adapted to
he moved in a straight line direction, terminal
and cam means placed adjacent said contact
means, wirzer means on said carrying means for
connecting said terminal means to said pairs of
contacts for continucusly maintaining electrical
contact therebetween on the movement of said
contact carrying means, driver means adapted
toc move said carrying means, and means adapted
t0 couple said driving means to said carrying
raeans so as to move the same with relation to
said terminal and cam means,

§. A control device for sequentially activating
a series of electrical circuits in 2 predetermined
fashion and time arrangement, a contact carry-
ing ecarriage including an insulative contact block
adapted to support a plurality of contacts, a
plurality of terminals and cam surfaces facing
said contact block and positioned above the same,
means for moving said carriage in a straight line
direction, said means comprising a driving worm
and coupling rmeans for coupling said carriage to
zaid worm, said coupling means further compris-
ing a plunger movable in a vertical direction for
engaging said worm, and said plunger including
a midporticn for positioning said contact block
in operative relationship to said cams and said
terminals while seid actuator carriage is moved
in a straight line direction by said worm.

7. A countrol device for sequentially activating a
sries of electrical circuits in a predetermined
aghion and time arrangement, a contact carry-
ng carriage including an insulative contact block
adapted to support a plurality of contacts, a plu-
rality of terminals and cam surfaces facing said
contact bloek, means for moving said carriage in
a straight line direction, said means comprising a
driving worm and coupling means for coupling
said carriage to said worm, said coupling means
adapted to move said contact block into and out
of operative relationship with said plurality of
terminals. -
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8. A control device for seguentially activating
a series of electrical circuits compriisng a driver
worm driven by a motor, a contact actuator car-
riage mounted thereupon and adapted to be
moved thereby, said actuator carriage compris-
ing a contact carriage bhlock for supporting a slu~
rality of contacts and terminal wipers, a termi-
nal facing said contact block and being posi-
tioned adjacent thereto, said terminal block in-
cluding a plurality of cam surfaces and a plu-
rality of terminal strips spread in a straight
line direction thereupon, means for adjusting
said contact block with reference to said ter-
minal block to place the same in and out of po-
sition for activating said contacts upon move-
ment of said worm, said means including a plung-
er having a tined configuration, one of said tines
being adapted to move said contact block in
and out of engagement with said terminal block
whereby a plurality of electrical circuits may
be completed through the activation of said con-
tacts and the connsctions of the same io said
terminals included in saidl terminal block at a
predetermined positional and time seguence.

9. A control device for sequentially activating
a series of electrical circuits in a washing ma-
chine comprising a casing, said casing having
interconnected lengthwise walls and crosswise
walls, a worm adapied to be movably mounted
between said crosswise walls in a lengthwise di-
rection, said worm comprising a plurality of in-
clined teeth, a motor, a reduction gear assembly
placed intermediate said movable worm and said
motor so that said worm may be driven therehy,
a contact carrying carriage for supporting a plu-
rality of confacts, said driving worm adapted to
penetrate therethrough, means coupling said
contact carrying carriage to said worm so that
said contact carrying carriage is adapted to be
moved thereby, a terminal block placed adja-
cent said contact carrying carriage along said
lengthwise walls of said ecasing, said terminal
block being an integrally molded structure in-
cluding integrally formed cam surfaces, and
adapted to contain a vlurality of terminal strips
connected to electrical circuits, said contacts on
said carrying means heing electrically connected
to said terminal strips by a plurality of terminal
wipers, cam follower means connected to said
contacts to activate the same in accordance with
the cam surfaces molded into said contact block,
and means coupled koth to said worm means and
said contact carrying carriage to place the latter
in operational position for activation by said
cam followers of said contacts so as to dstermine
the sequential operation of said control deviee
in accordance with a predetermined time and po-
sitional arrangement.

10. A control device for sequentially sctivat-
ing a series of electrical circuits according o a
predetermined fashion and time arrangement,
said control features ecomprising a casing there-
for, said casing having lengthwise and crosswise
walls, a worm mounted in lengthwise direction
in said crosswise walls of said casing, means for
rotating said worm thersin, contact carrying
means connected to said worm and movable
therewith, said contact carrying means further
having a plurality of terminal wipers connected
therefo, a plurality of terminal strips placed
above said contact carrying mesns for connec-
tion to said terminal wipers, a plurality of cam
surfaces positioned in a lengthwise direction
along said casing, cam follower means adapted
to be acted upon by said cam surfaces so as to
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complete a predetermined sequence of electrical
circuits upon the movement of said contact
carrying means by said worm in a lengthwise
direction.

11. A sequential control device as in claim 10,
wherein said contact carrying means is con-
nected to said worm by means of a coupling de-
vice, said coupling device adapted to be verti-
cally moved up and down on said casing and
comprising a plunger having a plurality of tines,
one of which is longer than the other, another
of said tines being displaced in 2 lateral direction
and connected to said longer tine, a cam pin, a
screw latch, said cam pin being connected to said
screw latch, means adapted to fixedly support
said serew latch in relation to said plunger, said
serew latch being movable laterally thereon and
being connected to said cam pin, said screw latch
having a pair of ears situated on opposite sides
thereof so as to fall within the teeth of said
‘worm, biasing means adapted to return said
screw latch to its position after lateral dis-
placement of the same whereby on the move-
ment of said plunger said cam pin is adapted to
move on said laterally displaced tine so as to
activate said latch in a lateral direction, thus to
place said ears of said latch in or out of en-
gagement with said worm.

12. A control device for sequentially activat-
ing a series of electrical circuits comprising an
integrally formed metal casing having side and
lengthwise walls, a rotatable worm drive having
a plurality of teeth adapted to he supported by
said side walls of said casing in a lengthwise
direction at a discreet distance from the bottom
thereof, an actuator carriage adapted to support
a plurality of contacts and wiper assembiies com-
prising individual contact springs and wiper
brushes, respectively, said . carriage being mov-
able on said worm in a lengthwise direction, a
plurality of terminal strips and cams placed
adjacent said contact and wiper assemblies, said
cams being positioned lengthwise along said cas-
ing and having a plurality of terminals situated
next thereto whereby said contacts and said ter-
minal wipers when moved by said worm will en-~
gage said cam surfaces and said terminals, and
means for placing said contacts in and out of
operative position with respect to said cam sur-
faces and said wipers so that said actuator car-
riage may be adjustably positioned at any pre-
determined position along said worm in relation
to said cam surfaces.

13. A control device for sequentially actuating
a series of electrical eircuits comprising contact
means for closing and opening said electrical cir-
cuits, fixed terminal means, said contacts being
moved in a straight line with reference to said
terminal means situated adjacent said contact
means, means connecting said contacts to said
terminal means to complete electrical circuits
thereby, said contact means comprising resilient
members including a tail -portion, a clamping
portion, said clamping portion having an aper-
ture therethrough so as to conform to other con-
joining contact means, and a main portion con-
nected to said clamping portion, said main por-
tion being terminated by contact points, said
means conhecting said contacts to said terminals
comprising wiper means including a tail portion,
a midportion adapted to be clamped to the
clamping portion of said contact means, a finger
portion bent at an angle to said midportion, and
a brush terminus connected to the end of said
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finger portion adapted to smoothly ride on the

terminal strips of said device.

14. A control device as in claim 13, wherein
a plurality of cam surfaces are placed adjacent
said terminal means and above said contact
means, cam follower means adapted to move said
contact meang vertically while said contacts are
moved in a straight line with reference to said
terminal means, said cam followers being placed
at a right angle to said contact means and being
connected thereto for movement by said cams.

15. A control device for sequentially activating
a series of electrical circuits comprising traveling
means movable in a straight line direction, a plu-
rality of terminal means placed above said trav-
eling means adjacent thereto, said traveling
means comprising a WU-shaped actuator car-
riage, a molded contact block adapted to be ra-
dially rotatably supported within said U-shaped
carriage, said contact block having an end con-
taining a plurality of apertures, a clamping sec-
tion and an inclined portion connecting said end
to said clamping section, said contacts adapt-
ed to be mounted and staked to said clamping
end and resiliently biased within said apertures
of said contact block, a plurality of wiper means
connected to said contact means at said clamp-
ing portion of said contact block, said wiper
means being adapted to make connection to said
terminal means, a plurality of cams having cam
surfaces positioned adjacent said terminal means,
cam followers connected to said contact means,
said cam followers adapted to be moved by said
cam surfaces of said cams, and driving means for
moving said traveling means in a straight line
direction so that said contacts are moved in ac-
cordance with the position of said U-shaped
carriage in relation to said cam surfaces of said
device.

16. A control device for sequentially activating
a series of electrical circuits comprising a casing,
sald casing having interconnected lengthwise
walls and crosswise walls, a worm adapted to be
rotatably mounted between said crosswise walls
in a lengthwise direction, said worm comprising
a plurality of inclined teeth, a motor, a reduc-
tion gear assembly placed intermediate said ro~
tatable worm and said motor so that said worm
may be driven thereby, contact carrying means
for supporting a plurality of contacts, a terminal
block including a series of terminal strips and a
plurality of longitudinally disposed cam surfaces
placed adjacent thereto and above said contacts,
wiper means connecting said contacts to said
terminal strips, means for vertically moving said
contacts in accordance with the cam surfaces of
said cams on said terminal block, coupling means
for coupling said contacts to the teeth of said
worm for movement therealong, and a dial placed
on said casing having a plurality of indicia spread
thereon, said dial indicating the position of said
contacts in relation to said cams.

17. A control device for sequentially activating
a series of electrical circuits comprising a cas-
ing, said casing having interconnected length-
wise walls and crosswise walls, a worm adapted to
be rotatably mounted between said crosswise walls
in a lengthwise direction, said worm comprising
a plurality of inclined teeth, a motor, a reduc-
tion gear assembly placed intermediate said ro-
tatable worm and said motor so that said worm
may be coupled thereto and driven thereby, a
contact block carrying a plurality of contacts,
a terminal block including a series of terminal
strips and a plurality of disposed cam surfaces
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placed adjacent thereto and above said contacts,
means connecting said contacts to said terminal
strips, means for vertically moving said contacts
in accordance with said cam surfaces, coupling
means for coupling said contacts to the feeth of
said worm for lengthwise movement thereof,
means for determining the start position of said
contact block, said means comprising a cam hav-
ing a peripheral surface placed on said casing,
said cam having a plurality of notches radially
cut into the periphery of said cam, said notches
being individually at different radii thereto so
as to determine different start positions for said
contact carrying means, and a dial placed on
said easing including a plurality of indicia spread
thereon so as to indicate the position of said
contacts as they move in relation to said cams.

18. A control device as in claim 17, wherein
said casing comprises a bottom wall having a
plurality of ridges inwardly disposed therein and
a plurality of slots cut lengthwise in said bottom
wall, and where said contact carrying means
comprises a U-shaped carriage adapted to be
moved on said bottom wall of said casing by
means of a plate disposed beneath said bottom
wall of said casing, said plate being clamped to
said U-shaped contact carrying means by means
of spacing studs adapted to move freely within
the slots of said casing.

19. A control device as in claim 18, wherein
said contact block of carrying means comprises
an integrally molded surface adapted to be radi-
ally movably mounted on said U-shaped carriage,
a cam bar disposed beneath said terminal block
rotatable within said U-shaped carriage and
adapted to be activated and moved by said
plunger of said control device so as to support
said contact block in operative relationship to
said cam surfaces of said terminal block.
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20. A control device for sequentially opening or
closing a series of eleetrical circuits, comprising
a plurality of contacts, one of which may be
moved into engagement with another of said plu-
rality of contacts for closing said electrical cir-
cuits, fixed terminal means, and wiper means
connecting said plurality of contacts to said ter-
minal means, said wiper means and said plural-
ity of contacts all movable laterally together in
4 straight line with reference o said terminal
means.

21. A control device for sequentially opening or
closing a series of electrical circuits, comprising
a pair of contacts, one of which may be moved
into engagement with the other of said pair for
closing said electrical circuits, fixed terminal
means, wiper means connecting said pair of con-
tacts with said fixed terminal means, said wiper
means and said pair of contacts all movable to-
gether concurrently in a straight line with refer-
ence to said terminal means, and means for de-
termining if said pair of contacts shall be closed
and at what point in said lateral movement
thereof.

GEORGE O. PUERNER.
ROBERT J. AUST.
LEONARD TULAUSKAS.
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