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20 Claims.

This invention relates to circuit controlling
devices and more particularly to power operated
control devices which are especially applicable to
the control of reversible electric driving motors
for commercial laundry washing and like ma-
chinery which is arranged to he operated in cycles
comprising equal numbers of revolutions in op-
posite directions.

It is desirable and important to be able to
control the driving means of laundry and dyeing
machines so as to insure operation thereof in the
manner aforementioned. It is a fact well known
to those familiar with the laundry industry that
when clothes and fabrics are tumbled about in
the rotating cylinders of machines of the char-
acter aforementioned a certain amount of wad-~
ding and tangling of the articles or material occ-
curs. If the number of revolutions in one direc-
tion is made to equal the number of revolutions
in the other direction, this wadding is aveided or
minimized, since the wads which are rolled dur-
ing operation of the eylinder in one direction are
unrolled during operation of the cylinder in the
other direction. However, if the numbers of rey-
olutions of the cylinder in opposite directions
are unequal, the cumulative difference in the
numbers of revolutions results in increasingly
tighter tangling and wadding of the material.
This is very objectionable inasmuch as the
cleansing or dyeing liquids are unable to properly
penetrate the material.

In order to secure the aforedescribed desired
character of operation of such machines T pro-
pose to employ a control device which is operated
by the machine itself. The proposed device in-
corporates an over-center spring operating mech-
anism which tends to move a switch member
from one circuit commutating position to another
with a snap action, suitable timing means being
associated with the snap operating mechanism
to retard its action, whereby a predetermined
lapse of time occurs between movement of the
switch member from one position to the other
to provide a period wherein the cylinder coasts at
8 diminishing speed before being driven in the
opposite direction. Unlike cerfain prior devices
of this general character, provision is made, as
will be disclosed herein, to insure against stop-
ping of the switch member in an open circuit
position in the event of stoppage of the machine
during the time of transit of the switch mem-
ber from one circuit commutating position to the
other. The present device obviates the use of
such measures as have been heretofore employed,
such. as a normally open push button switch

(CL 209—34)

shunting the switch member, to provide for start-
ing of the machine in the event of the occur-
rence of the aforedescribed emergency.

An object of the invention, generally, is to pro-
vide an improved control device for the driving
motors of machines of the aforementioned char-
acter to insure the aforedescribed desired char-
acter of operation of such machines.

Another object is to provide an improved motor
control device of the aforementioned character
which is arranged to be operated by a moving
part of the driven machine.

Another object is to provide a motor control
device of the aforementioned character having
means whereby the number of revolutions of a
driven machine in opposite directions may be
increased or diminished as required.

A further and important object is to provide
a positive acting circuit commutating device of
the aforementioned character including adjust-
able means for delaying completion of both for-
ward and reverse circuit connections whereby
the coasting period of the machine between re-
versals of its direction of rotation may be in-
creased or diminished as required.

Another object is to provide a control device
of the aforementioned character including man-
ually operable means whereby completion of cir-
cuits for inching operation of the machine in
either direction is insured regardless of the cir-
cuit conditions previously set up mechanically by
the device.

Another object is to provide a control device
of the aforementioned character which may be
readily and conveniently adjusted with respect to
its control functions to adapt the same to a wide
range of operating conditions of the machine to
be controlled.

Another object is to provide a sturdy and re-
liable operating mechanism for devices of the
aforementioned character.

Other objects and advantages of the invention
will hereinafter appear.

The accompanying drawings illustrate an em-
bodiment of the invention which will now be de-
scribed, it being understood that the invention
is susceptible of embodiment in other forms with-
out departing from the scope of the appended
claims

In the drawings,

Figure 1 is a front elevational view of a con-
trol device embodying the invention, the same
being shown as mounted on the end of g, washing
machine casing, the enclosing cover for said de-
vice being shown in section. TFor purposes of
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illustration the device is shown substantially
larger in proportion to the size of the machine
than is actualy the case.

Fig. 2 is a vertical sectional view taken sub-
stantially on line 2—2 of Fig, 1.

Fig. 3 is a fragmentary front elevational view
illustrating certain of the operating elements of
the device shown in Figs. 1 and 2.

Fig. 4 is a front elevational view of the operat-
ing mechanism of the device, illustrating the same
in one extreme operating position.

Fig. 5 is a bottom plan view, partly in section,
of the device shown in Figs. 1, 2 and 4.

Fig. 6 illustrates certain elements of the oper-
ating mechanism of the device shown in Figs. 1
and 2 as viewed from a point directly opposite
to that which affords the view of Fig. 3.

Figs. 7 and 8 are front elevational views of the
device, illustrating two positions, respectively, of
the movable contact member as effected by the
manually operated means.

Fig. 9 is a perspective view of one of the ele-
ments comprising the operating mechanism of
the device.

Fig. 10 is a schematic and diagrammalic view
illustrating an adaptation of my improved con-
trol device, in combination with a pair of electro-
magnetically operablée reversing switches and
suitable washing machine door operated switches,
to control the energization, de-energization, and
direction of operation of the driving motor for a
washing machine.

Referring to Fig. 1 of the drawings, the numer-
al | designates the outer casing or tub of a
washing machine within which a washer cylinder

"2 is rotatably supported. Said cylinder is ar-

ranged to be rotated in opposite directions by a
reversible driving motor M through the medium
of a suitable non-locking worm &, a worm gear
4 having a pinion 5 fixed thereto, the latter being

. engaged with a large gear 6 which is fixed to the
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shaft of said cylinder. A hand wheel 22 for
effecting rotation of cylinder 2 through-a clutch
2b may be provided for accurately positioning
the cylinder after the motor has been de-ener-
gized. :

The operating mechanism and switching ele-
ments of the control device are supported by a
frame 1 which is adapted to be secured to the
end of the washing machine casing { by the screws
or bolts 8. In Fig. 2 is shown a portion of the
shaft 9 of the washing cylinder 2 which is adapted
to project through an opening 72 in the base of
frame 1. A circular plate 10 is secured to the
end of shaft 9 by screws (1, said plate being thus
arranged to rotate with said shaft. A bearing
shaft 12 is also arranged to rotate with shait 9,
shaft {2 having an inner end portion of smaller
diameter than that of the shaft proper pene-
trating a central opening in plate 6, said inner
end portion being riveted or upset, as shown at
{3, to non-rotatably secure the bearing shaft to
the plate. The reduced inner end portion of said
bearing shaft provides a sheoulder which abuts
against the outer face of said plate.

A gear 14 is fixed upon shaft 12 for rotation
therewith, as by means of a drive pin 19, said pin
extending through said shaft and through a hub
portion which projects from the inner face of
said gear. A circular plate 16§ of substantial
thickness is mounted upon the hub of gear (4
and is fixed to the inner face of said gear by riv-
ets {7 (Figs. 2 and 6).

The outer face of plate 16 is provided with a
radial slot to receive a plunger 18, said plunger

2,164,087

being confined between the inner face of gear 14
and the walls of zaid slot. The inner end cf
plunger 18 is provided with 8 cylindrical recess
within which is located a compression spring 19,
said spring being sesated dgainst the hub of gear
{4 to bias said plunger cutwardly. One side of
plunger (8 is provided with a rectangular noich
20, as hest shown in dotted lines in Fig. 6, the
inner end wall of which is adapted to engage a
pin 21 to limit cutward movement of said plunger,
said pin having a portion adapted for a drive fi
thereof in an opening which extends through the
plate 6. The outer end of plunger {8 is pro-
vided with a tooth 22, the end of which is biased
by spring (9 to extend outwardly tc a degree
corresponding to the outer circumference of gear
{8, —the purpose of which plunger will be de-
scribed hereinafter.

A second gear 23, susbtantially identical in
form with gear 14, is rotatably mounted on bear-
ing shaft (2, said gear being arranged with its
inner face adjacent to the cuter face of gear {4.
The hub of gear 28 projects cutwardly and has
mounted thereon a circular plate 2§ which is sub-
stantially identical in form with plate i8. Said
plate 24 is fixed to the cuter face of gear 23 by
rivets, one of which is showi at 28.- Plate 28 has
associated therewith a plunger 26, and in a man-
ner similar to that described in connection with
plunger 18, said plunger 28§ is confined between
the outer face of gear 23 and the walls of a
radial slot in the inner face of plate 24. Outward
movement of plunger 26 under the bias of a com-
pression spring 21 is similarly limited by engage-
ment of the inner end wall of a notch 28 in the
side of said plunger with a pin 29 which is pressed
into an opening extending through plate 24.
Plunger 28 is provided at its outer end with a
projecting tooth 20, the end of which is coexten-
sive with the outer circumference of gear 23.

During normal cperation of the control device,
gear 23 and plate 28 arc arranged to be rotated
with cylinder shaft 8, said gear and said plate be-
ing frictionally held between the outer face of
gear 14 and the inner face of a large washer at.

Said washer is mounted on the outer end of shaft,

12 and is clamped against the cuter face of plate
24 by a nut 22. the outer end portion of said shaft
being threaded to receive said nut. Any suitable
means (not shown) may he provided for lecking
nut 32 against loosening.

A second bearing shaff 23 is supported between
the hase of frame 7T and a substantially rectangu-
lar plate 34. The end portions of said shaft are
of reduced diameter, said reduced portions 35
and 25 being arranged within openings in said
base and in said plate, respectively. Plate 34
is supported at its ends by a pair of posts 37 and
38 (Figs 4 and 5) and is secured thereto by screws
39 and drive pins 40. Posts 27 and 28 are formed
integrally with frame T and project outwardly
from opposite ends of said frame.

An oscillatable actuating member 41, (best il-
lustrated in Figs. 2 to 6, inclusive, and Fig. 9)
is provided wtih spaced bearings or hubs 42 and
43 which are joined by an integral downwardly
extending U-shaped portion or yoke 44. Hub
42 is arranged adjacent to the inner face of the
hase of frame T and together with hub 43 serves
to locate a pair of gears 45 and 46 which are
rotatably mounted on bearing shaft 33 between
said hubs. Gears 45 and 46 are adapted to mesh
with gears 14 and 23, respectively, and it is ap-
parent that upon rotation of washer cylinder
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shaft 9 the former set of gears will be driven by
the latter set.

A pair of flat ring members 47 and 48 are fixed
to the inner face of gear 45 and to the outer face
of gear 46, respectively, as by means of the
rivets 49 (Figs. 2, 3 and 6). The outside diameters
of said ring members are substantially the same
as the outside diameters of the gears 49 and 48.
It will be noted that each of said rings 47 and 48
is provided with a rectangular peripheral notch,
as at 50 and 8§, respectively (Figs. 3 and 6).
Under predetermined conditions of operation,
to be described, the teeth 22 and 39 of plungers (8
and 26 are adapted to enter the respective notches
80 and 51.

An oscillatable carrier arm 53 is pivotally
mounted on bearing shaft 33, the hub of said arm

being positioned outwardly from and adjacent -

to hub 43 of actuating member 41. Carrier arm
53 is adapted to be moved in opposite directions
by the spaced arms 54 and 55 which project
from opposite sides of hub 43 and are disposed up-
wardly to either side of said carrier arm, as best
shown in Fig. 4.

Arm 58 carries an outwardly projecting pivot
pin 56 (Figs. 2, 4 and 5) which is spaced upwardly
from the bearing shaft 33. A contact carrying
arm 57 is mounted on pin 56, said arm being
spaced outwardly from arm 53 by a tubular spacer
element 58 arranged on said pin. Said arm is re-
tained on pin 56 by an overlying washer 59 and a
cotter pin 60 which penetrates an opening near
the outer end of said pin. Contact arm 57 ex-
tends downwardly from pivot pin 86 and is pro-
vided at its lower end with an inwardly projecting
pin &1. Pin 61 is disposed between a pair of
washers 62, 62 and is normally held in a sub-
stantially central position by a pair of coiled
compression springs 63, 63. With pin 61 thus
vieldably held, contact arm 57 pivots thereon and
is shifted into opposite extreme positions by
movement of carrier arm 53, through the medium
of pin 56.

Contact arm 57 also extends upwardly from
pivot pin 56 and carries at its upper end an in-
sulating block 64 upon which is mounted a pair
of bridging contact members 65, 55. Said con-
tact members are adapted to bridge the pairs of
stationary contacts 66, 65 and 61, 67 in opposite
extreme positions, respectively, of contact arm 57.
Baid sets of stationary contacts 64, 65 and 81, 67
are carried by suitable insulating members 68, 68
which in turn are secured to the outer face of
plate 34,

A more detailed description of the operation
and adjustment of the device will how be given.
It will be noted from an examination of Figs. 3
and 6 that the gears 14 and 23 are each provided
with thirty-six teeth whereas gears 45 and 45 are
each provided with thirty-five teeth. Tt is to
be understood, however, that while T have speci-
fied, In connection with the present, embodiment
of the invention, numbers of teeth to be carried
by the gears of the respective sets which, for all
practical purposes, provide for an adequate degree
of adjustability of certain of the characteristics
of control to be obtained with the device, it may
be desirable, in some instances, te employ sets of
gears having other numbers of teeth.

Considering the illustrated device, it is apparent
that upon rotation of the cylinder shaft 8 (Fig. 2)
in one direction, clockwise for example, as indi-
cated in Fig. 3, each revolution of said shaft will
effect an advance of one tooth of the set of gears
{4, 23 with respect to the set of gears 45, 45, and

3

upon rotation of said shaft in the opposite direc-
tion, as indicated in the reverse view of Fig. 6,
each revolution thereof will effect a return of one
tooth of the former set of gears with respect to
the latter set. This well-known arrangement is
utilized in the present device to effect control
of the motor M in a manner whereby the direction
of rotation of the washer cylinder 2 is reversed
after a predetermined number of revolutions
thereof. The present arrangement provides for a
range of operation of the washer cylinder of from
one to thirty-four revolutions in each direction,
as will be apparent from the drawings and from
the foregoing and the following description.

Fig. 3 illustrates a point in the cycle of opera-
tion of the control device wherein tooth 30 of

funger 2§ is about to enter the notch 5i in
ring 48. Following such engagement, further
movement of the sets of gears (in the direction
of the arrow) effects engagement of said tooth
with an arm 69 on the actuating member 41
whereby said member is rotated counterclockwise
about the bearing shaft 33. As best shown in
Fig. 4 the aforedescribed movement of actuating
member 41 effects engagement of its associated
arm §5 with the right-hand side of carrier arm 53
to effect movement of the latter into the position
shown.

It is to be noted that tooth 30 and arm 68 are
arranged to move through arcs which diverge
before actuating member 4! has completed its
full range of movement. I provide a positive
driving device which tends to complete the latter
portion of the movement of said member 41 with
& shap action, which device is subject to adjust-
ment whereby the speed of movement of said
member may be controlled. Said actuating mem-
ber 41 is provided with a pointed projection 71t
on the left-hand side of hub 43 (Fig. 4), and
carrier arm 58 is provided with g similar projec-
tion 12 on the right-hand side of its hub. Said
projections pivotally engage the recessed ends of
& pair of spring carrying elements 13 and 14,
respectively, each of which is provided, as shown
in Pig. 4, with a projecting shank portion 15,
which shank portions telescope into the tubular
portions 16, 16 of a pair of spring carrying ele-
ments 7T and 18. The recessed ends of ele-
ments 17T and 18 are pivotally engaged with a
pair of pointed screws 19, 19 which are threaded
into the posts 37 and 38, the pointed ends of said
screws projecting beyond the inner faces of said
posts. A relatively heavy spring 80 is carried by
the left-hand set of elements 13 and 717 and is
compressed between enlarged outer end portions
of said elements, while a relatively lighter spring
81 is carried by the right-hand set of elements
14 and 18 and is compressed between enlarged
outer end portions of said latter elements,

Thus when actuating member 41 is rotated
counterclockwise projection T4 compresses spring
80 until the axis of the latter is moved to a posi-
tion below the pivot (bearing shaft 33) of mem-
ber 41 (as shown in Fig. 4). Spring 80 then
drives member 41 to effect movement of carrier
arm 53 to the left by means of arm 55. Spring 81
acts as a resilient detent for carrier arm 53 until
after the axis of spring 80 has moved to a position
helow the pivot (bearing shaft 33) of carrier arm
83 and thereafter supplements the driving force
of spring 80. Spring 80 is necessarily heavier
than spring 81, since during initial movement of
carrier arm 53 the latter spring is being com-
pressed.

It will be apparent from the drawings and from
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the foregoing description that contact arm 57
will not be moved until spring 80 becomes effec-
tive, since carrier arm 53 is yieldingly held by
spring 81, and the arms 54 and 56 of actuating
member 4f are so arranged with respect to said
carrier arm as to provide a degree of lost motion
therebetween sufficient to permit spring 88 to
become effective before one or the other of said
arms engages said carrier arm. Thus if the cyl-
inder 2 is stopped after member 41 has been
moved but before spring 80 becomes effective,
contact arm 57 will remain stationary, and the
motor can be started through one or the other
of the sets of contacts 65, 66 or §5, 63. If the
cylinder is stopped after spring 80 becomes effec-
tive, contact arm 57 will be positively moved to
provide for completion of circuit for starting the
machine.

As hereinbefore described contact arm 57 is
shifted between its circuit making positions by
the carrier arm 53, and it will be evident from
the foregoing description of the cperation of the
control mechanism that contact arm 8T will be
moved from the position wherein the right-hand
bridging contacts 65 engage stationary contacts
617, 61 to the position wherein the left-hand bridg-
ing contacts 65 engage stationary contacts €86, 68,
as shown in Figs. 1 and 10. However, a delay is
effected hetween disengagement of one set of sta-
tionary contacts and engagement of the other
set as by means of a dash-pot 82 to provide an
interval during which the washer cylinder 2 may
coast substantially to rest before being driven in
the opposite direction. The interval required by
the washer cylinder to coast to rest varies to some
extent, according to the size of the load therein
and depending upon whether or not tub { is full
of water. Therefore, it is desirable to he able
to regulate the flow of air into and out of dash-
pot 82 in order to control the.interval of delay
between disengagement of one set of stationary
contacts and engagement of the other set.

Dash-pot 82 preferably comprises a molded in-
sulating cylinder 83 secured by screws 88 to a
bracket 85 formed integrally with frame 7. A
molded insulating piston 86 is slidably fitted with-
in cylinder 83 and is provided with a molded-in
outwardly projecting member 87 having a slob
in its forward end to receive the reduced flat end
of g rod or link 88. A drive pin 89 penetrates
openings in the slotted member 87 and the end of
link 88. Said link is adapted to slide longitudi-
nally within an opening in a bearing bracket 89
formed integrally with-frame 7. Said link is pro-
vided at a point intermediate its ends with a cylin-
drical flange or enlargement 8f which is adapted
to be engaged at:opposite sides thereof respec-
tively by the fingers 92 and 93 of the bifurcated
upper end of carrier arm 53. The fingers 92 and
93 are slotted as shown in Fig. 2 to accommodate
link 88.

‘The-cylindrical inner wall of dash-pot cylinder
83 is grooved to provide escape passages 94 and
95 adjacent to the outer and inner ends respec-
tively of said cylinder, passage 94 extending to-
ward the open end of said cylinder and being of
a slightly greater length than the length of pis-
ton 86, and passage 98 extending outwardly a cor-
responding distance from the end wall of said cyl-
inder. 'The arrangement is such that a portion
of the cylinder wall between the adjacent ends
of the passages 94 and 95 is ungrooved.. Thus pis-
ton 86 moves relatively rapidly during the initial
portion of its travel in either direction to pro-
vide for a relatively quick disengagement of one

2,164,037

of the bridging contacts §5 from one of the setsof
stationary contacts 66, 66 or 67, 67. During the
intermediate portion of its travel said piston is
adapted to move relatively slowly to provide an
interval during which the washer cylinder 2
coasts, and thereafter said piston moves rela-
tively rapidly during the final portion of its
travel to provide for a relatively quick engage-
ment of the other of bridging contacts 65 with the
other set of stationary contacts.

The intermediate portion of the travel of pis-
ton 86 in either direction is adapted to be regu~-
lated to provide for relatively rapid or relatively
slow or any intermediate speed of movement of
said piston, depending upon the period required
for the washer cylinder to coast substantially to
rest. This is accomplished by adjusting the flow

' of air into and out of the dash-pot cylinder as by

means of an adjustable orifice comprising a lon-
gitudinally drilled passage 97 and a communicat-
ing transverse passage 98 in a cylindrical mem-
ber 89, which latter member is molded into or
otherwise rigidly secured within the end wall of
cylinder 83. Passage 97 communicates with the
interior of cylinder 83 and the flow of air through
said passage is restricted as required by means

of an adjusting screw {108 which is threaded into.

the outer end of passage 97 and serves to close
the same. The inner end of -adjusting screw
199 is provided with a reduced shank portion {04
which closely fits the passage 97, and restricts
the opening of passage 98 to a greater or less
degree upon manipulation of said adjusting
screw. A lock nut 182 is preferably provided
to insure retention of screw 100 in any adjusted
positon. .

Fig. 10 illustrates the driving motor M and a
pair of reversing switches F and R which are
adapted to selectively connect said motor to lines
11, 12, I3 of an alternating current supply to
provide for operation of said motor in opposite
directions. Numeral 182 designates the “Run
door switch,” a switch which is operated by the
washing machine tub door and is adapted to be
closed when said door is closed. Thus with
switch 02 closed and assuming that switch R
has previously been energized, the aforedescribed
operation of the control mechanism, resulting
in opening of contacts 61, effects de-energization
of switch R. Contact arm 57 is moved upwardly
(Fig. 10), as aforedescribed, to close contacts 65,
66 subject to the delay afforded by dash-pot 82,
during which interval the washer cylinder coasts
at a diminishing speed. Closure of contacts 66
energizes switch F, the circuit for said switch
extending from line L! through door switch 183,
contacts 65, 66 and the winding of switch F to
line I3. Motor M is energized to drive washer
cylinder 2 in its “forward” direction, thus rotat-
ing gears 14 and 23 in a counterclockwise direc~
tion (with reference to Fig. 3).

At the beginning of the first revolution of said
gears, tooth 30 of plunger 26 again engages with
the walls of notch §{, but upon each revolution
thereafter said tooth sirikes the periphery of ring

48 at peints removed a distance corresponding

to one gear tooth (gears 4, 23, etc.) per revolu-
tion froem said noteh, in a counter-clockwise direc-
tion with respect to said notch., Each time tooth
20 strikes the periphery of ring 48, plunger 28 is
depressed against the bias of its spring 27. Af
the same time tooth 22 of plunger (8 is approach-

ing notch 58 in ring 47, in a sort of step-by-step -

movement, at the rate of one gear tooth per revo-
lution in a counter-clockwise direction with re-

10

15

20

30

35

40

48

50

60

85

70



10

15

20

b
faed

d4]

G5

2,164,037

spect to said notch. Said tooth 22 strikes the
periphery of ring 41 at each revolution and is
depressed against the bias of its spring {9 to
prevent engagement of said tooth with arm 10 of
actuating member 41, until upon completion of
& predetermined nuriber of revolutions tooth 22
engages notch %0, as represented by the show-
ing in Fig. 8. Immediately following its en-
gagement of noteh 50 tooth 22 engages arm 718
of actuating member 41, rotating said member to
the left (Fig. 6, or to the right in respect of Figs.
3 and 4). Spring 89 is compressed until its axis is
moved to a position above the pivot of member £1
(Fig. 4) whereupon it tends to drive said mem-
ber with a snap action to effect movament of car-
rier arm 53 and contact arm 57 toward the right;
such movement being subject, as aforedescriped
to the delaying action of dash-pot 82. Such
movement of contact arm 57 opens contacts 65, 68
de-energizing switch F* (Fig, 10) and subsequently
closes contacts 61 to energize switch R.

The number of revolutions which washer cylin-
der 2 is arranged to complete in opposite direc-
tions is determined by the relative positions of the
plungers 18 and 26 with respect to their coop~
erating notches 50 and 51, 'The arrangement
shown in Figs. 3 and 6 provides for completion of
ten revolutions in each direction, said piungers
being separated by the space of ten gear teeth,
the notches 50 and 51 being shown in alinement
with each other. In order to increase or decreass
the number of revelutions to be made by the
washing cylinder the relative positions of plungers
I8 and 26 and, incidentally, the positions of
notehes 50 and 51 are required to be changed,
which is accomplished as follows:

- By loosening nut 32 gear 23 is rendered free to
rotate on shaft 12. 'To effect an increase in the
number of revolutions to be made by the washing
cylinder, gear 23 is rotated manually one complete
revolution plus the space of one gear tooth in g
counter-clockwise direction (Fig. 3) for each
revolution increase in the operation of said wash-
ing cylinder. On the other hand each revolution
decrease is obtained by rctating gear 23 one
complete revolution minus the spacs of one gear
toctl: in a clockwise direction. Gear 46 is ro-
tated by gear 23 on shaft 33 during such adjust-
ment and said gear having one less tooth than
gear 23, each revolution in the adjustment of
gear 23 changes the relationship of plunger 23
with respect to notch Bi in ring 4§ and thus the
relationship of said plunger and said notch to
plunger {8 and notch 56 in ring 47, associated

y With gears 14 and 45 respectively. Said gears 14

and 45 are held stationary during adjustment of
gears 23 and 46, due to gear 14 being fixed to shaft
12, and the latter being fixed to cylinder shaft 9.

Manual control of contacts 85 for effecting
inching operation of motor M is accomplished by
means of an operating handle {04. Movement of
said handle to the left effects closure of contacts
67 while movement of said handle to the right
effects closure of contacts 68, contact arm 57
pivoting on pin 56 as shown in Figs. 7 and &, re-
spectively. Handle 104 is fixed to a slide bar 185
which is slidably supported by a pair of spaced
brackets 106, 106 fixed to plate 34, A pair of con-
tact carrying members (07, {07 is slidably carried
by slide bar 105, said members being normally
abutted against the inner faces of the respective
brackets 106 by springs 63. Members {87 carry
spring mounted bridging contacts 168 and 109,
respectively, which are adapted upon movement

- Of -operating -handle 104 to selectively engage

5

5

stationary contacts 110. Contacts {18 comprise a
pair of spaced posts, preferably having suitable
contact surfaces fixed thereto, said posts being
fixed to an insulating block 1if. Block 11 is
secured to a pair of spaced posts (12 and [13 as
by screws ii4 (Fig. 5), said posts being formed
integrally with and projeciing cutwa:dly from
the lower end of frame 7. The inner faces of
posts 112 and 113 are provided with shutments
115 and 116, respectively, which are adapted to
cooperate with the opposite sides of yoke 44 of
actuating member 4{ to limit movemeni of the
latter in opposite directions.

Plates 117 and 118 are rigidly fastened to the
inner surface of slide bar 105 at opposite ends
thereof, respectively (Figs. 5 and 7). The ar-
rangement is such that said plates penetrate the
openings in brackeis 186 and respectively engage
the outer faces of contact carrying members {§7.
Thus when handle 104 is moved to the left as
shown in Fig. 7, plate 118 moves the right-hand
contact carrying member 107 toward the left to
effect bridging of contacts 11§ by contact §09.
Movement of said right-hand member 67 com-

presses the right-hand spring 63, moving pin 6f ‘

to the left against the left-hand spring 63, where-
upon contact arm 57 is moved on pivot pin 56 to
effect bridging of stationary contacts 67 by con-
tacts 65, However, as indicated by the position

of carrier arm §8 the contacts 61 were alveady g

closed, but if said carrier arm had been in the
position shown in Fig. 4, contact arm %7 would
have been shifted in the manner aforedescribed.

When handle 184 is moved to the right as shown
in Fig. 8, plate {iT moves the left-hand contact
carrying member {87 to the right to effect bridg-
ing of contacts 118 by contact 188. Movement of
said member (87 compresses the left-hand spring
63, moving pin &1 to the right against the right-
hand spring 63, whereupon contact arm 57 is
moved on pivet pin 56 to effect bridging of sta-
tionary contacts 66 by contacts 65.

It will be apparent from the foregoing that
selective inching operation of motor M in either
direction is insured regardless of the instant posi-
ticn of the contact arm 87. Referring tc Fig. 10,
it will be seen how the inching circuits for motor
M are established thrsugh operation of handle
{04, Numeral ({9 designates the “Inch door

switeh”, a switch which is operated by movement -

of the washing machine tub door and is adapted
to be closed when said door is open. With the
inch door switch closed as shown, upon operation
of handle 184 in the direction to effect bridging
of contacts 110 by contact 103, an energizing
circuit is established for the winding of switch
P, which circuit may be traced from line 1.,
through switch (19 and contacts 188 and (10,
through contacts 65 and €8 and thence through
the winding of switch P to line I3. Operation of
handle 04 in the direction to effect bridging of
contacts {10 by contact 189 also effects bridging
of contacts 6T by contact 65, establishing an en-
ergizing ecircuit for the winding of switch R,
which circuit may be traced from line 1! through
switch (19, contacts {08 and 110, through con-
tacts 65 and 67 and thence through the winding
of switch R to line I3,

Also shown in Fig, 10 is an electromagnetically

releasable brake B which may be of any suitable 7

type, the same being adapted to effect stopping
and holding of the washing cylinder in any de-
sired angular position. The winding of brake B
is adapted to be energized to effect release of the
brake upon closure of the run door switch 103
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or upon bridging of contacts {18 by contacts 168
or 185 when the inch door switch (18 is closed.

What I claim as new and desire to secure by
Letfers Patent is:

1. A switch mechanism comprising, in combi-
nation, a part to be rotatably driven, a movable
switch member having two switch-closed posi-
tions, operating means therefor comprising
means operable by said driven part, an element
movable by said means in one direction or the
other in accordance with the direction of and
upon a given amount of rotation of said driven
part, means associated with said element and
tending to effect snap operation of said switch
niember from one of said switch-closed positions
to the cther upon a given movement of said ele-
ment, and means associated with said snap oper-
abing means to refard operation of said switch
member between said switch-closed positions.

2. In a switch mechanism, in combination, a
rotatably driven part, a movable switch member
having two switch-closed positions, operating
means therefor comprising means operable by
said driven part, an element movable by said
means in one direction or the other in accord-
ance with the direction of and upon a given
amount of rotation of said driven part, means
associated with said element and tending to ef-
fect snap operation of said switch member from
ohe of said switch-closed positions to the other
upon a given movement of said element, means
associated with said snhap operating means to
retard operation of said switch member between
said switch-closed positions, and means affording
manual operation of said switch member to move
the same into either of said switch~closed posi-
tions at will independently of the aforementioned
means.

3. In a switch mechanism, in combination,
switch means comprising a pair of spaced con-
tacts, a contact member reiatively movable with
respect to the latter to engage the same selec-
tively, operating means for said switch means
ccmprising an- element to be rotatably driven
in1 opposite directions, a second element rotatable
by said first element, parts carried by the re-
spective elements and arranged for interengage-
ment upon completion by said elements of a pre-
determined amount of refation in one direction
or the other, means including snap operating
means adapted to be actuated by said elements
upon interengagement of the aforesaid parts to
effect operation of said switch means, whereby
to effect separation of said contact mermber from
one of said contacts and to tend to effect en-

, gagement thercof with the other of said confacts
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with a snap action, and means associated with
said last mentioned means to delay such engage-
ment for a selected period of time.

4. In a switch mechanism, in combination, a
rotatably driven part, a switch member movable
alternately from one circuit closing position to
another, means operable by said driven part upon
completion thereby oi a predefermined amount
of rotation in one direction or the other includ-
ing means tending to effect snap movement of
said switch member from one of said positions
to the other, and means associated with said last
mentioned means to retard the movement of said
member.

5, In a switch mechanism, in combination, a
part to be reversibly driven, a pair of spaced con-
tacts, a contact member movable with respect to
the latter to alternately engage the same, means
operable by said driven part including snap oper-

2,164,087

ating means actuated upon completion by said
part of a predetermined armount of rotation in
ohe direction or the other to tend to effect snap
movement of said contact member from one of
said contacis to the other, and means associated
with said last mentioned means to restrict said
contact member during a portion of its movement
o a predetermined relatively slow speed, whereby
to delay engagement of said contact member
with said Ilatter contact for a selected time
interval.

6. In a switch mechanism, in combination, a
part to be rotatably driven in opposite directions
thirough predetermined equal angular distances,
a pair of spaced stationary contacts, a pivotally
moutted contact member alternately engageable
with the latter, means operable by said driven
part including snap operating means arranged
to be actuated upon rotation of said part through

the aforesaid angular distance in one direction o

or the other to tend to effect snap movement of
said contact member from one of said contacts to
the other, and meansg associated with said last
mentioned means to retard at least a portion of

the movement of said member to a preselected

iower rate of speed.

7. In a switch mechanism, in combination, a
part to be rotatably driven in opposite directions
for predetermined equal numbers of revolutions,

2 pair of spaced stationary contacts, a pivotally ¢

mounted contact member alternately engageable
with the latter, means operable by said driven part
including snap operating means adapted to be
actuated upon completion by said part of the

aforeszid amount of rotary movement in one g
directicn or the other to tend to effect snap move-
~ment of sald contact member from one of said

contacts to the other, means associated with said
iast mentioned means to retard at least a por-
tion of the movement of said contact member to a
preselected lower rate of speed, whereby to delay
engagement of said contact member with said
latter contact for a selected time interval, and
means to provide for manual operation of said
contact member at will independently of the
aforementioned means.

8. In a switch mechanism, in combination, a
part to be rotatably driven in opposite directions

for predetermined equal number of revolutions, a

pair of spaced stationary contacts, a movable con-
tact member aiternatly engageable with the latter,
reans cperable by said driven part including snap
operating means adapted to be actuated upon
completion by said part of the aforesaid amount
of rotary movement in one direction or the other

* to tend to effect snap movement of said contact
member from one of said contacts to the other,.

means associated with said last mentioned means
to retard at least a portion of the movement of
said contact member to a preselected lower rate
of speed, whereby to delay engagement of said

coniact member with said latter contact for a.

selected time interval, and means to provide for
manual operation of sald contact member into
engagement with either of said contacts at will
independently of the aforementioned means.

9. In a switch mechanism, in combination, a
pivotally mounted contact member arranged for
oscillatory movement between two circuit com-

mutating positions, means for moving said con--

tact member comprising a rotatable driven ele-

ment, a second element arranged for rotation by

said first element, parts carried by the respective
elements and adapted for interengagement upon

completion by said elements of a predetermined
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number of revolutions in one direction or the
other, a pivotally mounted lever arranged for
oscillation belween given limits, snap operating
means associated with said lever, the aforesaid
parts carried by said elements being adapted upon
Interengagement to trip said lever and render said
last mentioned means effective to tend to move
said contact member from one of said circuit com-
mutating positions to the other with a snap action,
and mecns for refarding at least a portion of the
operation of said snap overating means, whereby
complete movement of said contact member to the
other of said commutating positions is effected
only after lapse of a predeiermined period of time.

10, In a switch mechanism, in combination, a
part to be rotatably driven, a pivotally mounted
contact member arranged for oscillatorymovement
hetween two circuit closing positions, cperating
means for said contact member comprising means
operable by said part, said means including snap
operating means to be actuated upon completion
by said part of a predetermined degree of rota-
tion in one direction or the other to tend to ef-
feet movement of said contact member from one
of said circuit closing positions to the other with
a snap action, and means comprising adjustable
means associated with said snap operating means
to refard at least a portion of the operating move-
ment of the latter.

1l. In a swilch mechanism, in combination,
& rotatably driven part, a switch member arranged
for -movement between two circuit closing posi-
tions; operating means for said switch member
comprising a member carried by said driven part
for rotation therewith, a second member rotated
by said firsl member, parts carried by the re-
spective members and arranged for interengage-
ment upon completion by said members of a pre-
determined amount of rotation in one direction or

» the other, each of said rotating members compris-

ing elements adapted for adjustment relative to
each other for varying the relationship of said
interengageable parts, whereby to provide for
varying the amount of rotation of said members

5+ which is required to effect interengagement of said

parts, means actuated upon interengagement of
sald parts including means tending to effect shap
operation of said switch member from one of said
positions to the other, and means associated with

- said snap operating means and operative upon

movement of said switch member from one cir-
cuit closing position to retard movement of said
switch member to the other circuit closing posi-
tion.

12. In a switch mechanism, in combination, a
rotatably driven part, a switch member arranged
for movement between two circuit commutating
positions, operating means for said switch member
comprising means operable by said driven part

i and including snap operating means to be actu-

ated upon completion by said part of a predeter-
mined number of revolutions in one direction or
the other to tend to effect movement of said switch
member from one of said positions to the other
with a snap action, and means associated with
said snap operating means to retard at least an
intermedite portion of the movement of said
switch member thereby to a predetermined rela-
tively slow speed, said means comprising a dash-
pot having an adjustable orifice.

13. In a switch mechanism, in combination, a
part to be rotatably driven, a member arranged
for movement between a plurality of circuit com-
mutating positions, operating means for said
member including means operable to tend to ef-

7

fect snap movement of said member from one of
sald positions to another, means operable by said
driven part upon compietion thereby of a pre-
determined number of revolutions in one direc-
tion or the other to render said snap operating
means effective, means providing against move-
ment of said member from one of said positions to-
ward another until’ after said snap operating
means is rendered effective, and means associated
with said snap operating means to retard at least
a portion of the movement of said member there-
by, for the purpose set forth.

14. In a switch mechanism, in combination, a
part te be rotatably driven, a member arranged
for movement between two circuit commutating
positions, operating means for said member in-
cluding means operable to tend to effect snap
movement of sald member from -one of said posi-
tions tc the other, means operable by said driven

part upon completion thereby of a predetermined 2

degree of rotation in one direction or the other
to render said snap operating means effective,
means comprising yieldable detent means to pro-
vide against movement of said member from one
of said positions toward the other until after said
snap operating means is rendered -effective,
meang agsociated with said snap operating means
for retarding operation thereof to a preselected
lesser speed, whereby to delay movement of said
member to the other of said positions for a pre-
determined time interval, and means providing
for manual operation of said member for either
of said positions to the-other at will independ-
ently of the aforementioned means. : B

15. Tn combination, a rotatably driven ‘part,
a switch mechanism including a yieldably held
pivot member, a switch member arranged for
oscillatory movement about said pivot member
between two circuit controlling positions, oper-
ating means for said switch member comprising
an oscillating carrier arm, a second pivot mem-
ber carried by the latter and cooperating with

said switch member, means operable by said

driven part including snap operating means to
be actuated upon completion by said part of a
predetermined degree of rotation in one direc-
tion or the other to tend to effect movement of
sald carrier arm in one direction or the other
with a snap action, whereby to effect movement
of said switch member from one of said positions
to the other, adjustable means associated with
said carrier arm to retard at least a portion of

the operating movement thereof, whereby to de-
lay movement of said switch member into said’
last mentioned position for a predetermined time =

interval, and means associated with said first
mentioned pivot member to provide for move-
ment of the same manually, whereby said switch
merngber is moved about said second mentioned
pivot member from eitiier of ssid circuit con-
trolling positions to the other selectively.

16. In a device of the character described, ih;
combination, a rotatably driven part, a switch”

member movable between two circuit closing po-
sitions, operating means for said switch mem-
ber comprising a pivotally mounted lever oper-
able between given limits, a pair of driving gears
each having a like number of teeth, said gears
being associated with said driven part and ar-
ranged for rotation therewith, a pair of driven
gears cooperating respectively with said driving
gears and each having a like number of teeth
differing by at least one from the number car-
ried by each of said driving gears, means includ-
ing a depressible, radially projecting member
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associated with each gear of one of said pairs,
each gear of the other pair having an annular
flange associated therewith, and each flange hav-
ing a peripheral notch formed therein, said pro-
jecting members or said notches; or both, being
angularly spaced, the arrangement being such
that one or the other of said projecting members
engages one or the other of said notches upon
completion by said gears of a predetermined de-
gree of rotation in one direction or the other,
depending upon the angular spacing of said
parts, to trip said lever toward one or the other
of its limits, means associated with said lever
including means operable upon tripping thereof
to tend to complete operation of the same into
said limit with a snap action, means cperable by
said lever to move said switch member from
gither of its cireuit closing positions to the other
in accordance with the direction of operation
of said lever, and means for retarding at least
a portion of the snap operating movement of said
lever, whereby movement of said switch mem-
ber into said last mentioned circuit closing posi-
tion is delayed, for the purpose set forth.

17. In a reversing mechanism, in combination,
a rotatably driven part, a pivotally mounted lever
operable between given limits, a pair of driving
gears each having a like number of teeth, said
gears being associated with said driven part and
normally arranged for rotation therewith, a pair
of driven gears cooperating respectively with
said driving gears and each having a like number
of teeth differing by at least one from the num-
her carried by each of said driving gears, means
including a depressible, radially projecting mem-

" ber associated with each gear of one of said pairs,

each gear of the other pair having a substantially
circular flange associated therewith and each
flange having a peripheral notch formed therein,
said projecting members or said notches, or both,
being angularly spaced, the arrangement being
such that one or the other of said projecting
members engages one or the other of said notches
upon completion by said gears of a predeter-
mined degree of rotation in one direction or the
other, depending upon the angular spacing of
said parts, to trip said lever toward one or the
other of its limits, means associated with said
lever and operable upon tripping thereof to com-
plete operation of the same into either of its
limits -at a predetermined rate, and manually
operable means associated with said driving gears
to provide for angular adjustment of one of the
same relatively to the other, whereby to effect
adjustment of the angular relationship between
said  projecting members and between said
notches, to thereby vary the amount of rotation
required.of said gears in each direction to effect
engagement of said members with said notches.

18. In a reversing mechanism, in combination,
a rotatably driven part, a driving gear member
associated with said driven part and arranged
for rotation therewith, a driven gear member
cooperating with said driving gear member, one

2,164,037

of said gear members differing from the other
by at least one tooth, a pivoted, oscillatable arm,
means including a part adapted to move said
arm in each direction between given limits,
means for actuating said last mentioned means
including parts carried by said gear members,
respectively, said last mentioned parts being
adapted for interengagement tpon completion
by said gear members of a predetermined num-
ber of revolutions in one direction or the other,
and means associated with said arm and adapted
to control the movement thereof at a varying
rate between said limits independently of said
actuating means.

19. In a reversing mechanism, in combination,
a rotatably driven part, a’ driving spur gear
member associated with said driven part and
arranged for rotation therewith, a driven spur
gear member co-operating with said driving gear
meinber, one of said gear members differing from
the other by at least one tooth, an oscillatable
arm, means for moving said arm in each direc-
tion between given limits including an oscil-
latable lever, means for tripping said lever in-
cluding parts carried by said gear members, re-
spectively, said parts being adapted for inter-
engagement upon completion by said gear mem-
bers of a predetermined number of revolutions
in one direction or the other, means associated
with said lever and operable upon tripping there-
of to tend to effect movement thereby of said arm
from either of its limits to the other with a snap
action, and means including a dash-pot for re-
tarding at least a portion of the movement of
said arin in each direction. :

20. In a reversing mechanism, in combination,
a rotatably driven part, a driving spur gear
member associated with said driven part and
arranged for rotation therewith, a driven spur
gear member cooperating with said driving gear
member, one of said gear members differing from
the other in respect of the number of teeth, a
mevable arm, means including a pivoted lever for
effecting movement of said arm in opposite di-
rections between given limits, means including
parts carried by the respective gear members
for tripping said lever, said parts being adapted
for interengagement upon completion by said
gear members of a predetermined number of
revolutions in either direction, means associated
with said lever and operable upon tripping of the
latter to tend to effect movement of said arm
from either of its limits to the other with a
snap action, means including a dashpot for re-
tarding a portion of the movement of said arm
in each direction to provide a predetermined time
delay in the complete operation thereof; a switch
member associated with said movable arm for
movement by the latter under normal conditions,
and associated means providing for manual op-
eration of said switch member in either direction
at will independently of said arm.

RALFH G. LOCKETT.
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