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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 be 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 Wads 
ding and tangling of the articles or material oc 
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 avoided or 
minimized, since the Wads which are rolled dur 
ing operation of the cylinder in one direction are 
unrolled during operation of the cylinder in the 
Other direction. However, if the numbers of rev 
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 I 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 mechanisml 
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 
a diminishing speed before being driven in the 
opposite direction. Unlike certain 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 

(C1, 200-34) 

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 chair 
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 connpletion 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 
aforementioined character. 
Other objects and advantages of the invention 

will hereinafter appear. 
The accompanying drawings illustrate an emi 

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 a Washing 
machine casing, the enclosing cover for said de 
vice being shown in section. For purposes of 
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illustration the device is shown substantially 
larger in proportion to the size of the machine 
than is actually 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 
atting 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 diagrammatic view 
illustrating an adaptation of my improved con 
trol device, in combination with a pair of electro 
magnetically operable 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 Inachine. 

Referring to Fig. 1 of the drawings, the numer 
all designates the outer casing or tub of a 
Washing machine within which a washer cylinder 
2 is rotatably supported. Said cylinder is al 
ranged to be rotated in opposite directions by a 
reversible driving motor M through the medium 
of a suitable non-locking Worm 3, 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 28, 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 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 tic 
shaft 9 of the Washing cylinder 2 which is adapted 
to project through an opening a in the base of 
frame 7. A circular plate () is Secured to the 
end of shaft 9 by screws , said plate being thus 
arranged to rotate with said shaft. A bearing 
shaft 2 is also arranged to rotate with shaft 9, . 
shaft 2 having an inner end portion of Smaller 
diameter than that of the shaft proper pene 
trating a central opening in plate (), 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 shoulder which abuts 
against the outer face of said plate. 
A gear 4 is fixed upon shaft 2 for rotation 

therewith, as by means of a drive pin 5, said pin 
extending through said shaft and through a hub 
portion which projects from the inner face of 
said gear. A circular plate 6 of substantial 
thickness is mounted upon the hub of gear 4 
and is fixed to the inner face of said gear by riv 
ets . (Figs. 2 and 6). 
The Outer face of plate 6 is provided With a 

radial slot to receive a plunger 8, said plunger 

2,164,087 
being confined between the inner face of gear 4 
and the walls of said slot. The inner end of 
plunger 8 is provided With a cylindrical receSS 
within which is located a compression spring 9, 
said spring being Seated against the hub of gear 
f4 to bias said plunger outwardly. One side of 
plunger 8 is provided with a rectangular notch 
29, as best shown in dotted lines in Fig. 6, the 
inner end wall of which is adapted to engage a 
pin 2 to limit outward movement of said plunger, 
said pin having a portion adapted for a drive fit 
thereof in an opening which extends through the 
plate 6. The outer end of plunger AS is pro 
vided With a tooth 22, the end of which is biased 
by spring 9 to extend outwardly to a degree 
corresponding to the outer circumference of gear 
4-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 outer face of gear f4. 
The hub of gear 23 projects OutWardly and has 
mounted thereon a circular plate A which is sub 
stantially identical in form with plate 6. Said 
plate 24 is fixed to the outer face of gear 23 by 
rivets, one of which is shown at 25. Plate 24 has 
associated therewith a plunger 26, and in a man 
ner similar to that described in connection with 
plunger 8, said plunger 26 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 27 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 26 is provided at its outer end With 8. 
projecting tooth 30, the end of which is coexten 
sive with the outer circumference of gear 23. 
During normal operation of the control device, 

gear 23 and plate 26 are arranged to be rotated 
with cylinder shaft 9, said gear and said plate be 
ing frictionally held between the outer face of 
gear 4 and the inner face of a large washer 3. 
Said washer is mounted on the outer end of shaft. 
f2 and is clamped against the outer face of plate 
24 by a nut 32, the outer end portion of said shaft 
being threaded to receive said nut. Any suitable 
means (not shown) may be provided for locking 
nut 32 against loosening. 
A second bearing shaft, 33 is supported between 

the base of frame 7 and a substantially rectangul 
lar plate 34. The end portions of said shaft are 
of reduced diameter, said reduced portions 35 
and 36 being arranged within openings in said 
base and in said plate, respectively. Plate 34 
is supported at its ends by a pair of posts 3 and 
38 (Figs 4 and 5) and is secured thereto by screws 
39 and drive pins 4. Posts 37 and 38 are formed 
integrally with frame 7 and project outwardly 
from opposite ends of Said frame. 
An oscillatable actuating member 4, (best ill 

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 
base of frame 7 and together with hub 43 serves 
to locate a pair of gears. A5 and 46 which are 
rotatably mounted on bearing shaft 33 between 
Said hubs. Gears 5 and 46 are adapted to mesh 
With gears f4 and 23, respectively, and it is ap 
parent that upon rotation of washer cylinder 
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2,164,037 
shaft 9 the former set of gears will be driven by 
the latter Set. 
A pair of flat ring members 4 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 45 and 46. 
It will be noted that each of said rings 47 and 48 
is provided with a rectangular peripheral notch, 
as at 50 and 5?, 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 
50 and 5. 
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 4. Carrier arm 
53 is adapted to be moved in opposite directions 
by the spaced arms 54 and 55 which project 
from oppositesides of hub 43 and are disposed up 
wardly to either side of said carrier arm, as best 
shown in Fig. 4. 
Arm 53 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 alm 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 56 and is pro 
vided at its lower end with an inwardly projecting 
pin 6!. Pin 6 is disposed between a pair of 
washer's 62, 62 and is normally held in a sub 
stantially central position by a pair of coiled 
compression springs 63, 63. With pin 6 thus 
yieldably held, contact arm 5 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, 65. Said con 
tact members are adapted to bridge the pairs of 
stationary contacts 66, 66 and 67, 67 in opposite 
extreme positions, respectively, of contact arm 57. 
Said sets of stationary contacts 66, 66 and 87, 67 
are carried by suitable insulating members 63, 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 now be given. 
It will be noted from an examination of Figs. 3 
and 6 that the gears 4 and 23 are each provided 
With thirty-six teeth whereas gears 45 and 4 S are 
each provided with thirty-five teeth. It is to 
be understood, however, that while I 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, to employ sets of 
gears having other numbers of teeth. 
Considering the illustrated device, it is apparent 

that upon rotation of the cylinder shaft 9 (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 Min 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 
lunger 25 is about to enter the notch 5 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 4 
whereby said member is rotated counterclockwise 
about the hearing shaft 33. As best shown in 
Fig. 4 the aforedescribed movement of actuating 
member 4 effects engagement of its associated 
aim 55 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 69 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 4 with 
a Snap action, which device is subject to adjust 
ment whereby the speed of movement of said 
member may be controlled. Said actuating mem 
bel 4 is provided with a pointed projection 7 
On the left-hand side of hub 43 (Fig. 4), and 
Carrier arm 53 is provided with a similar projec 
tion 12 On the right-hand side of its hub. Said 
projections pivotally engage the recessed ends of 
a pair of Spring carrying elements 73 and 74, 
respectively, each of which is provided, as shown 
in Fig. 4, with a projecting shank portion 75, 
which shank portions telescope into the tubular 
portions 76, 6 of a pair of spring carrying ele 
Inents 7 and 78. The recessed ends of ele 
mentS 7 and 78 are pivotally engaged with a 
pair of pointed screws 79, 9 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 73 and 77 and is 
Compressed between enlarged outer end portions 
of said elements, while a relatively lighter spring 
8 is carried by the right-hand set of elements 
74 and 78 and is compressed between enlarged 
Outer end portions of said latter elements. 
Thus when actuating member 4 f is rotated 

counter'clockwise projection T compresses spring 
8t until the axis of the latter is moved to a posi 
tion below the pivot (bearing shaft 33) of mem 
ber 4 (as shown in Fig. 4). Spring 80 then 
drives member 4 to effect movement of carrier 
arm 53 to the left by means of arm 55. Spring 8i 
acts as a resilient detent for carrier arm 53 until 
after the axis of spring 80 has moved to a position 
below the pivot (bearing shaft 33) of carrier arm 
53 and thereafter supplements the driving force 
of Spring 8. Spring 80 is necessarily heavier 
than Spring 8, 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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4. 
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 8, and the arms 54 and 55 of actuating 
member 4 are so arranged with respect to said 
Carrier arm as to provide a degree of lost motion 
therebetween sufficient to permit spring 80 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 4 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 65, 67. If the 
cylinder is stopped after spring 89 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 operation of the 
control mechanism that contact arm 57 will be 
moved from the position wherein the right-hand 
bridging contacts 65 engage stationary contacts 
6, 67 to the position wherein the left-hand bridg 
ing contacts 65 engage stationary contacts 66,66, 
as shown in Figs. 1 and 10. However, a delay is 
effected between disengagement of One set of sta 
tionary contacts and engagement of the other 
Set as by means of a dash-pot 32 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 be 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 84 to a 
bracket 85 formed integrally with frame . 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 slot 
in its forward end to receive the reduced flat end 
of a rod or link 88. A drive pin 89 penetrates 
Openings in the slotted member 8 and the end of 
link 88. Said link is adapted to slide longitudi 
nally within an opening in a bearing bracket 90 
formed integrally with frame 7. Said link is pro 
vided at a point intermediate its ends with a cylin 
drical flange or enlargement 9 f 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 95 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 
wide for a relatively quick disengagement of one 
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of the bridging contacts 65 from one of the sets of 
stationary contacts 66, 66 or 6, 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 regul 
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 9 and a communicat 
ing transverse passage 98 in a cylindrical mem 
ber 99, 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 () which is threaded into 
the Outer end of passage 9 and serves to close 
the same. The inner end of adjusting screw 
O) is provided with a reduced shank portion 0. 

which closely fits the passage 9, and restricts 
the opening of passage 98 to a greater or less 
degree upon manipulation of said adjusting 
screw. A lock nut 2 is preferably provided 
to insure retention of screw 90 in any adjusted 
position. 

Fig. 10 illustrates the driving motor M and a 
pair of reversing Switches F and R, which are 
adapted to selectively connect said notor to lines 
L1, LP, L3 of an alternating current Supply to 
provide for operation of Said motor in opposite 
directions. Numeral 3 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 03 closed and assuming that switch R 
has previously been energized, the aforedescribed 
operation of the control mechanism, resulting 
in opening of contacts 62, 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 32, 
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 Li through door switch 33, 
contacts 65, 66 and the winding of switch F to 
line L. Motor M is energized to drive Washer 
cylinder 2 in its “forward' direction, thus rotat 
ing gears 4 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 5A, but upon each revolution 
thereafter said tooth strikes the periphery of ring 
48 at points removed a distance corresponding 
to one gear tooth (gears 4, 23, etc.) per revolu 
tion from Said notch, in a Counter-clockwise direc 
tion with respect to said notch. Each time tooth 
39 strikes the periphery of ring 48, plunger 26 is 
depressed against the bias of its spring 27. At 
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 
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Spect to said notch. Said tooth 22 strikes the 
periphery of ring 4 at each revolution and is 
depressed against the bias of its spring 9 to 
prevent engagement of said tooth. With arm 70 of 
actuating member 4, until upon completion of 
a predetermined nurber of revolutions tooth 22 
engages notch 59, as represented by the show 
ing in Fig. 6. immediately following its en 
gagement of notch 50 tooth 22 engages arm () 
of actuating member 4, rotating said member to 
the left (Fig. 6, or to the right in respect of Figs. 
3 and 4). Spring 8) is compressed until its axis is 
moved to a position above the pivot of member 
(Fig. 4) whereupon it tends to drive said mem 
ber with a snap action to effect movement of car 
rier arm 53 and contact arm 5 toward the right; 
Such movement being subject, as a foiedescribed 
to the delaying action of dash-pot, 83, Such 
movement of contact arm 57 opens contacts 65, 66 
de-energizing switch F (Fig. 10) and subsequently 
closes contacts 6 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 8 and 26 with respect to their coop 
erating notches 50 and 5t. 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 5 being showin in a linement 
with each other. In order to increase or decrease 
the number of revolutions to be made by the 
Washing cylinder the relative positions of plungers 
8 and 26 and, incidentally, the positions of 

notches 50 and 5 are required to be changed, 
which is accomplished as follows: 
By loosening nut 32 gear 23 is rendered free to 

rotate on shaft 2. 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 a 
counter-clockwise direction (Fig. 3) for bach 
revolution increase in the operation of said wash 
ing cylinder. On the other hand each i'evolution 
decrease is obtained by rotating gear 23 one 
complete revolution minus the Space of one gear 
tooth in a clockwise direction. Gear 46 is io 
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 2S 
with respect to notch 5 in ring 43 and thus the 
relationship of said plunger and Said notch to 
plunger 8 and notch 5G in ring 47, associated 
with gears f4 and 45 respectively, Said gears la 
and 45 are held stationary during adjustment of 
gears 23 and 46, due to gear 4 being fixed to shaft 
2, and the latter being fixed to cylinder shaft 3. 
Manual control of contacts 65 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 66, contact arm 57 
pivoting on pin 56 as shown in Figs, 7 and 8, re 
spectively. Handle 04 is fixed to a slide bar 05 
which is slidably supported by a pair of Spaced 
brackets 06, 05 fixed to plate 34. A pair of con 
tact carrying members O, 0 is slidably carried 
by slide bar f05, said members being normally 
abutted against the inner faces of the respective 
brackets f 06 by springs 63. Members 97 carry 
spring mounted bridging contacts (8 and 09, 
respectively, which are adapted upon movement 
of operating handle 04 to selectively engage 
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stationary contacts 0. Contacts i3 comprise a 
pair of Spaced posts, preferably having suitable 
contact surfaces fixed thereto, said posts being 
fixed to an insulating block i? . Block is 
secured to a pair of spaced posts 12 and 3 as 
by Screws i 4 (Fig. 5), said posts being formed 
integrally with and projecting out Waidly from 
the lower end of frame . The inner faces of 
posts 2 and 3 are provided with abutments 
| 5 and 16, respectively, which are adapted to 
cooperate with the opposite sides of yoke 44 of 
actuating linember 4 to limit movement of the 
latter in opposite directions. 

Plates and 8 are rigidly fastened to the 
infier surface of slide bar 05 at opposite ends 
thereof, respectively (Figs, 5 and 7). The ar 
rangement is Such that Said plates penetrate the 
openings in brackets 6 and respectively engage 
the Outer faces of contact carrying members 7. 
Thus when handle 04 is moved to the left as 
shown in Fig. 7, plate 8 moves the right-hand 
contact carrying member i0 toward the left to 
effect bridging of contacts 8 by contact 9. 
Movement of said right-hand member 6 con 
preSSes the right-hand Spring 63, moving pin 6 
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 coin 
tacts 5. However, as indicated by the position 
of carrier arm 53 the contacts 6 were already 
closed, but if said carrier arm had been in the 
position shown in Fig. 4, contact arm 57 would 
have been shifted in the nanner aforedescribed. 
When handle CA is moved to the right as shown 

in Fig. 8, plate 7 moves the left-hand contact 3 
carrying member GT to the right to effect bridg 
ing of contacts by contact 3. Movement of 
said member 07 compresses the left-hand Spiring 
63, moving pin 6 to the right against the right 
hand spring 63, whereupon contact arn 5T is 
moved on pivot 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 
tion of the contact arm S. Referring to Fig. 10, 
it will be seen how the inching circuits for motor 
M. are established through operation of handle 
f04. Numeral 9 designates the "Inch door 
switch', 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 4 in the direction to effect bridging 
of contacts to by contact 8, an energizing 
circuit is established for the winding of Switch 
F, which circuit may be traced from line L, 
through switch 9 and contacts O8 and iO, 
through contacts 65 and 65 and thence through 
the winding of Switch F to line L3. Operation of 
handle 4 in the direction to effect bridging of 
contacts if 0 by contact 9 also effects bridging 
of contacts 6 by contact 65, establishing an en 
ergizing circuit for the Winding of Switch R, 
which circuit lay be traced from line Ll through 
switch f 9, contacts 09 and ?o, through con 
tacts 65 and 6 and thence through the winding 
of Switch R, to line L3. 
Also shown in Fig. 10 is an electromagnetically 

releasable brake B which may be of any suitable 
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 
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6 
or upon bridging of contacts by contacts 8 
or 99 when the inch door SWitch 9 is closed. 
What I claim as new and desire to Secure by 

Letters attent is: 
1. A switch mechanism comprising, in combi 

nation, a part to be rotatably driven, a innovable 
SWitch inember having two SWitch-closed posi 
tions, operating means therefor comprising 
means operable by said driven part, an element 
novable by Said leans 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 
iniember from one of Said Switch-closed positions 
to the Cther upon a given movement of said ele 
ment, and Ineans aSSociated With said snap oper 
atting aeans to read 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 
ineans therefor comprising means operable by 
Said driven part, an element movable by said 
In eans 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 
One of Said Switch-closed positions to the other 
upon a given movement of said element, means 
a SSOciated With said Snap operating means to 
retard operation of said switch member between 
Said SWitch-closed positions, and means affording 
inlaintial Operation of said SWitch member to move 
the same into either of said switch-closed posi 
tions at Will independently of the aforementioned 
realS. 

3. In a Switch mechanism, in combination, 
SWitch means comprising a pair of spaced con 
tacts, a contact member relatively movable with 
respect to the latter to engage the same selec 
tively, operating means for said switch means 
CGmprising an element to be rotatably driven 
in 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 rotation 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 member from 
One of Said contacts and to tend to effect en 
gagement thereof with the other of said contacts 
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 of a predetermined 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 
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atting means actuated upon completion by Said 
part of a predetermined amount of rotation in 
one direction or the other to tend to effect Snap 
movement of said contact member from one of 
said contacts to the other, and means aSSociated 
with said last mentioned means to restrict said 
contact member during a portion of its movement 
to a predetermined relatively slow speed, whereby 
to delay engagement of said contact member 
With said latter contact for a selected time 
interval. 

6. In a switch mechanism, in combination, a 
part to be rotatably driven in opposite directions 
tillrough predetermined equal angular distances, 
a pair of spaced stationary contacts, a pivotally 
moulted 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 
or the other to tend to effect Snap movement of 
said contact member from one of said contacts to 
he other, and means 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. 

'. In a switch mechanism, in combination, a 
part to be rotatably driven in opposite directions 
for predetermined equal numbers of revolutions, 
a 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 
aforesaid amount of rotary movement in One 
directicn or the other to tend to effect Snap move 
Ilient of Said contact member from One of Said 
contacts to the other, means associated With Said 
last 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, 
means operable 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 i 
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 
contact member With said latter contact for a 
Selected time interval, and means to provide for 
manual operation of Said 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 between given limits, snap operating 
means associated with said lever, the aforesaid 
parts carried by said elements being adapted upon 
intel'engagement 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 means for retarding at least a portion of the 
operation of said Snap operating means, whereby 
complete movement of said contact member to the 
other of said connmutating positions is effected 
only after lapse of a predetermined period of time. 

10. In a Switch mechanism, in combination, a 
part to be rotatably driven, a pivotally mounted 
contact member arranged for Oscillatory movement 
between tWO circuit closing positions, operating 
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 
fect, 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 retard at least a portion of the operating move 
ment of the latter. 

ii. In a SWitch mechanism, in combination, 
a 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 there with, a second member rotated 
by said first naember, 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 

it which is required to effect interengagement of said 
parts, means actuated upon interengagement of 
Said parts including means tending to effect snap 
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 
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 

fect Snap movement of said member from one of 
Said positions to another, means operable by said 
driven part upon competion 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 to be rotatably driven, a member arranged 
for movement between two circuit commutating 
positions, bperating means for said member in 
cluding means Operable to tend to effect Snap 
ringvei?leit of Said ineraber from one of said posi 
tions to the other, means operable by said driven 
part upon completion thereby of a predetermined 
degree of rotation in one direction or the other 
to render Said Snap operating means effective, 
means comprising yieldable detent means to pro 
Wide against movement of said member from one 
of said positions toward the other until after said 
Snap operating means is rendered effective, 
means aSSociated 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. . 

15. In 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 
Said 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 
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last mentioned position for a predetermined time is 
interval, and means associated with said first 
mentioned pivot member to provide for nove 
ment of the same manually, whereby said switch 
member is moved about said second mentioned 
pivot member from eitier of said circuit con 
trolling positions to the other selectively. 

16. In a device of the character described, in 
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 includi 
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 fange haW 
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 Operable by 
said lever to move said switch member from 
either of its circuit 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 men 
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 
ber 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 Con 
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 
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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 upon completion 
by said gear members of a predetermined num 
ber of revolutions in one direction or the other, 
and means associated With Said airin 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 
Inenber, 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 inenbers, re 
Spectively, said parts being adapted for inter 
engagement upon COripletion by Said gear men 
bers of a predetermined number of revolutions 
in One direction of 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 arm 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 
movable arm, means including a pivoted lever for 
effecting noVement 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 
atter 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. 
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