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9 Claims. (Cl. 68-23) 

This invention relates to a drive arrangement for 
an automatic washer of the type in which clothes are 
washed by an oscillating action and are subsequently 
damp-dried by a spinning action. A washer of this 
general nature is disclosed in the issued Clayton F. 
Emmert and William H. Stouder U. S. Patent No. 
2,534,194, and also in my co-pending application, Serial 
No. 376,643, ?led August 26, 1953, and entitled “Tub 
Structure.” 

In a washer of the nature referred to above, there 
is a tub having an agitator therein, and the tub, duringv 
a washing cycle, is held stationary while the agitator 
is oscillated to and fro, thereby to agitate the clothes 
and to force water and suds through the clothes to re 
move dirt therefrom. At the end of a Washing cycle 
the tub is rotated at a fairly high speed, on the order 
of 750 to 1000 R. P. M., or even higher, and during 
this spinning of the tub the free water in the tub is 
centrifuged therefrom and most of the water in the 
clothes is centrifuged therefrom and passes from the 
tub. At the end of a spinning cycle the clothes are 
in a dampened condition suitable for rapid drying by 
any other suitable means. 
From the foregoing it will be apparent that such 

a washer embodies essentially two drives; one to the 
agitator which is a fairly slow speed oscillating drive; 
and another to the tub which is a fairly high speed 
rotary drive. The economical way of powering these 
drives is by a single motor with suitable clutch means 
being provided for making the drives selectively e?ec 
tive. 

Having the foregoing in mind, it is a primary object 
of the present invention to provide a washing machine 
of the nature referred to in which a minimum com 
plexity obtains in connection with the drive arrangement. 
A particular object of this invention is the provision 

of a washer of the nature referred to in which electrically 
operated clutches and the like for making the individual 
drives effective are eliminated. ‘ 

Another particular object is the provision of a drive 
arrangement for a washing machine of the nature re 
ferred to in which a reversible drive motor is employed, 
with one drive being effective in one direction of rotation of 
the motor and another drive being effective in the op 
posite direction of rotation of the motor. 
A further object of this invention is the provision of 

a drive arrangement for a washing machine of the nature 
referred to which is extremely strong and rugged in 
construction whereby the washer will remain in service 
for a long period of time without requiring any main 
tenance. 
A still further object of the present invention is the 

provision of a drive arrangement for a washer of the 
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lates during the washing cycle and is then locked to ~ 
the tub to rotate therewith during a spinning cycle, 
thereby to act as a pump to accelerate the water in the 
tub up to tub speed. 
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The automatic washer with which the present inven 

tion is concerned is arranged to automatically counter 
balance unbalanced loads within the tub during the 
spinning cycle, and to accomplish this the tub is mounted 
tiltably within the frame of the washer. In accomplish 
ing the tiltable support of the tub within the frame of the 
washer the entire’ drive mechanism is mounted so as 
to tilt with the tub during the counterbalancing action 
that takes place during a spinning cycle. 

It is, accordingly, a still further object of this inven- 
tion to arrange a drive for a washing machine which 
is tiltable in the frame of the machine with the tub, 
but wherein no unbalancing of the tub takes place on 
account of the drive mechanism. 

Still another object is the provision of a drive for 
the tub of a washing machine of the nature referred 
to so mounted and connected'with the tub as to be 
tiltable in the frame of the machine with the tub, but 
exhibiting the characteristic of substantially complete 
static balance relative to the axis of the tub so as not 
to interfere with the automatic counterbalance action 
that takes place in the tub during a spinning cycle 
thereof. 

These and other objects and advantages of this in-iv 
vention will become more apparent upon reference to 
the following speci?cation taken in connection with the 
accompanying drawings, wherein: 

Figure 1 is a perspective view of a washing machine, 
according to my invention, partly broken away to show 
an arrangement and construction of the various parts 
thereof; 

Figure 2 is a vertical sectional view through the ma 
chine showing the manner in which the tub is con 
structed, the support therefor, and other details of con 
struction. ‘ 

Figure 3 is a transverse section indicated by line 3-3 
on Figure 2 looking up from the bottom and showing 
the drive train leading from the electric drive motor to 
the tub and the agitator of the machine; . 

Figure 4 is a sectional view indicated by line 4-4 on 
Figure 3 showing the drive train in the transmission 
housing of the machine in vertical section; , 
-Figure 5 is a fragmentary sectional view indicated by 

line 5-5 on Figure 3 showing an eccentric support for a _ 
portion of the drive train; 

Figure 6 is an enlarged vertical sectional view showing ' 
more in detail the clutch mechanisms for connecting the 
drive motor with the agitator or for connecting the drive , 
motor with the tub while connecting the agitator with the ' 
tub; 

Figure 7 is a fragmentary sectional view showing the 
manner in which the drive belt that is driven by the elec 
tric motor drivingly engages a drive ring for driving the 
tub; ‘ 

Figure 8‘ is a perspective sectional view showing a 
shifter arm which automatically shifts the agitator clutch 
when the electric drive motor is reversed; 

Figure'9 is a perspective view showing the tub drive A 
ring that is driven by the belt from the electric motor and 
a cam ring that is connected for rotation with the drive 
ring; 

Figure 10 is a perspective view showing a clutch mem 
ber that is associated with the oscillating pinion for driv 
ing the agitator and the sleeve which the clutch member ‘ 
engages when the agitator is to be clutched to the tub; 

Figure 11 is another perspective view showing the 
clutch member of Figure 10 from the underside thereof; :1 
and 

Figure 12 is a sectional view showing the manner in 1 
which the clutch member is formed with recesses for 
engaging the clutch teeth on the oscillating pinion‘ and. -\ 
sleeve in its two positions of adjustment. 

Patented Mar. 11", 1958 



2,826,066. 
3 

Referring to the drawings somewhat more in detail, 
reference to Figures 1 and 2 will reveal that the washing 
machine structure comprises a base portion 10 having 
diagonally inwardly extending members 12 which are 
connected adjacent the center of base 10 with a ring 14. 
Also supported in the center of base 10 is a member 16 
carrying on its upper side a rubber-like ball retainer 18 
in which is a large metallic ball 20 serving as a support 
for the tub and drive mechanism of the machine, as will 
be explained more in detail hereinafter. 

Upstanding from base 10, along the sides thereof, are 
the angles 22 which are connected at their upper ends 
with a splash shield 24 which also serves as a sump for 
receiving water discharged from the tub of the machine. 

Supported on and extending upwardly from about base 
10, in surrounding relation to splash shield 24, is cabinet 
26 having a top portion 28. The top wall of the cabinet 
is centrally apertured and is provided with a lid structure 
(not shown) pivoted thereon for closing the aperture. 
The upper end of splash shield 24 is preferably pro~ 

vided with an annular grommet 34 for sealingly engag 
ing the underside of top portion 28 of the cabinet. 

Located within splash shield 24, substantially co~axially 
therewith and having substantial clearance therefrom, is 
a tub structure 36 consisting of an inner tub part 38, an 
outer annular balancing ring part 40, and a crown ring 42 
mounted on the upper edge of tub 38 and having a de 
pendent marginal portion surrounding the tub that car 
ries balancing ring 40. The upper portion of crown ring 
42 extends inwardly and upwardly from the top of the 
tub and de?nes an aperture 44 through which clothes 
are‘placed in the tub or removed therefrom. 
Between the tub and crown ring there is provided a 

plurality of spaces 46 through which water is centrifuged 
from the tub during a spinning cycle thereof. This 
water passes downwardly between the crown ring and 
the outer part of the tub into balancing ring 40, and a 
certain amount of the water is retained within the balanc 
ing ring for automatically counterbalancing the tub struc 
ture during a spin cycle, as has been explained more 
fully in my co-pending application, Serial No. 376,643, 
entitled “Tub Structure.” 
The bottom portion of tub 38, as will be seen in Fig 

ures 2 and 6, is connected with a short cylindrical hub 
member 48 and connected to the top of member 48, and 
upstanding within the tub on the axis thereof, is a hol 
low column 50. Hollow column 50 rotatably receives the 
agitator drive shaft 52 splined at its upper end at 54 to 
agitator 56 which extends downwardly within the tub 
to an enlarged base portion 58, and between which 
base portion and the elongated vertical portion of the 
agitator is arranged a plurality of vanes 60. 
The bottom portion of tub 38 has an inverted frusto 

conical element 62 dependent therefrom that is connected 
with the lower end of cylindrical member 48, and a rub 
ber-like seal 64 is provided that abuts the bottom of 
frusto conical element 62 and also extends under the 
lower end of member 48 where it is clamped in position 
by a ring 66. A second seal is provided which takes the 
form of an accordian pleated rubber-like member 68 
whose lower end is secured about the periphery of an up 
standing ?ange 70 in the bottom wall of splash shield 24 
and whose upper end is connected with a ring 72 that 
bears on the top of ring 66 previously referred to. 

Cylindrical member 48 is rotatable on the upper end 
of an elongated sleeve 74 surrounding shaft 52 and ex 
tending downwardly with the said shaft into the trans 
mission housing of the drive. 

Turning now to the transmission housing of the drive 
and the associated parts, the transmission housing com 
prises an upper portion 80 having an upstanding part 82 
surrounding shaft 52 and the lower end of sleeve 74. The 
transmission housing also comprises a lower cover portion 
or sump 84 which rotatably receives the lower end of 
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shaft 52 and which shaft is supported on a disc 86 (Fig. 4) 
resting on a ball 88 that engages the upper end of a screw 
90 threaded into a boss 92 in cover 84 and having se 
cured to its lower end a shallow cup 94 that rests on 
ball 20 previously referred to. At this point it will be seen 
that ball 28 provides the Support for the transmission 
housing and also for shaft 52. 

Sleeve 74, at the upper end of the upstanding portion 
82 of transmission housing part 80, ?ts within the inner 
race of an antifriction bearing 96, the outer race of 
which ?ts closely within upstanding portion 82. A snap 
ring 98, in a groove in sleeve 74, engages the upper face 
of the inner race of the hearing. 
The lower end of sleeve 74 similarly ?ts within the 

inner race of an antifriction bearing 100, the outer race 
of which is received in the lower part of upstanding por 
tion 82. A snap ring 182, in a groove in sleeve 74, en 
gages the, bottom face of the inner race of the bearing 10!). 
A sleeve 104 within upstanding portion 82 extends be 
tween the outer races of bearings 96 and 100, maintaining 
them in ?xed spaced relation, and a dog point screw 106 
in upstanding portion 82 ?xes sleeve 104 therein, thereby 
positively to locate bearings 96 and 100 and therethrough 
to locate sleeve 74. As will be seen in Figure 6, cylindri 
cal member 48 rests on a shoulder provided on elongated 
sleeve 74, and, therefore, the locating of bearings 96 and 
100 in the manner described also serves to locate the tub 
structure within the machine. 
The upper portion 80 of the transmission housing has 

an extension 110 on one side thereof having a vertical 
boss 112 at the end that rotatably receives an electric 
motor supporting bracket 114, to which is connected the 
electric motor 116. 
As will be seen in Figures 1 and 2, bracket 114 consists 

of two leg parts 118 extending across the top of motor 116 
and to which the said motor is bolted. One of the leg 
parts has a bracket 120 (Fig. 3) thereon, to which is 
connected a spring 122 which urges the motor in a direc 
tion to maintain the belt driven thereby under tension at 
all times. 
The motor 116 has a pulley 124 at its upper end that 

drives a V-belt 126 and this V-belt passes about a large 
pulley 128 arranged on the opposite side of the axis of 
the tub structure from motor 116. 

Pulley 128 is mounted on the upper end of a shaft 139 
extending down through top portion 80 of the transmission 
housing and into the bottom portion 84 thereof, and 
Within the transmission housing the shaft has drivingly 
mounted thereon pinion 132 (Figs. 3 and 4). 

Pinion 132 meshes with gear 134 in the transmission 
housing, and which gear has a central bushing 136 ro 
tatable on the pivot post 138 carried by top portion 80 
of the transmission housing. Pivot post 138 is preferably 
of eccentric construction to permit adjustment of gear 134 
laterally of its axis. 
Gear 134 has an eccentric drive pin 140 to which is 

connected one end of a pitman or drag link 142 leading to 
pivot point 144 on a gear sector 146 rotatably supported 
on eccentric pin 148 (see also Fig. 5). 
Gear sector 146 meshes with pinion 1S0 rotatably sup 

ported on shaft 52 adjacent the bottom thereof and ad 
vantageously located axially of the shaft by the snap rings 
152. 
Keyed to shaft 52, and slidable thereon between the 

upper surface of pinion 150 and the lower end of sleeve 
74, is a clutch member 154. 

This clutch member and the adjacent portions of sleeve 
74 and pinion 150 are illustrated in detail in Figures 10, 
11 and 12. In these ?gures it will be noted that the upper 
face of pinion 150 comprises the axially extending slightly 
tapered drive lugs 156 adapted for being received in the 
corresponding tapered drive recesses 158 extending in 
wardly from the lower side of clutch member 154. Simi 
larly, the lower end of sleeve 74 has extending therefrom 
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the drive lugs or teeth 160 substantially axial on one side 
and having a bevelled corner 162 on the other side that is 
adapted for being received in the drive recesses 164 ex 
tending inwardly from the top face of clutch member 154. 
Each drive recess 164 has an inclined approach 166 which, 
together with the bevels 162 on the lugs or teeth 160, per 
mits full engagement of the clutch member with the said 
teeth even when the speed of relative rotation between 
sleeve 74 and clutch member 154 is relatively high. 

Clutch member 154 has an annular groove 168 en 
gaged by the shift fork 170 (Figs. 2 and 3) pivoted on 
shaft 172 in top portion 80 of the transmission housing. 
Shift fork 170 has a depending ?nger 174, the lower end 
of which engages the diagonal slot 176 (Figs. 3 and 8) in 
the end of arm 178. It will be evident that movement of 
the arm in one direction will bring about shifting of 
clutch member 154 into engagement with Pinion 150, 
whereas movement of the arm in the opposite direction will 
bring about shifting of clutch member 154 into engage 
ment with the lower end of sleeve 74. 

For accomplishing the shifting of arm 178, it has con 
nected therewith a spring clip 180 (Figs. 4 and 8) that 
bears on a friction plate 182 engaging the lower peripheral 
portion of gear 134. The said arm engages the upper face 
of peripheral portion of gear 134, and thus for one direc 
tion of rotation for one gear the arm will be moved in 
one direction, and for the other direction of rotation of 
the other gear the arm will be moved in the other direc 
tion. 
Ann 178 advantageously extends along the upper face 

of gear 134 and is pivotally supported on top portion 80 
of the transmision housing co-axially with gear 134. In 
order to prevent arm 178 from binding between gear 134 
and top portion 80 of the transmission housing the said 
housing comprises a dependent boss 184 that engages the 
periphery of the bushing 136 in gear 134. This boss has 
an opening at 186 through which the arm 178 extends. 

It will be evident that whenever motor 116 is oper 
ating, pinion 150 will be driven in oscillation, and that, 
for one direction of rotation of the motor, arm 178 will 
be moved in a direction to shift clutch member 154 into 
position to connect agitator shaft 52 with oscillating pin 
ion 150 so that the agitator will be oscillated; whereas, 
when the electric motor is running in the opposite direc 
tion, arm 178 will be moved to shift clutch member 154 

' out of engagement with the oscillating pinion and into 
position with sleeve 74 so that the agitator is locked to 
the tub. At this time the oscillating pinion is merely 
oscillating idly. 
A feature of this invention and the drive to the agitator 

is the movement of the agitator through 220°, which is 
a considerably greater amount than is usually encoun 
tered and contributes greatly to the washing efficiency 
of the machine. 

Turning now to the drive mechanism for driving the 
tub in rotation, this structure will best be seen in Figures 
2, 4 and 6 wherein it will be observed that there is a key 
190 ?xed in sleeve 74, which key also engages cylindrical 
hub member 48 that is rigid with the tub, ring 66, and 
the upper end of a brake and drive plate 192 that is re 
ciprocably mounted on sleeve 74 and urged downwardly 
by compression spring 194. 
The outer periphery of brake and drive plate 192 has 

a ?at annular surface at 196 adapted for engagement with 
the peripheral ?at ?ange 200 of a pan-shaped housing 
202. A plurality of spaced friction pads 198 are mounted 
on ?ange 200. 

Housing member 202 has its bottom wall resting on 
top of upwardly projecting portion 82 of the transmis 
sion housing and secured thereto by screws 204. Hous 
ing member 202 is also connected as by the rivets 206 
with a platform structure 208 extending transversely of 
the machine, as will best be seen in Figures 1 and 2 and 
which will be referred to more in detail hereinafter. 

Located within housing member 202 is a drive ring 
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210 rotatable‘ on a bushing 212 surrounding sleeve 74. 
Drive ring 210 has a cylindrical outer surface 214 adapted 
for engagement by the back of belt 126 which contacts 
the drive ring through the elongated aperture 216 (Figs. 
6 and 7) in the side wall of the housing member. 
Mounted on the drive ring 210 is a cam ring 218, shown 

in detail in Figure 9. Cam ring 218 comprises three 
spaced cam portions 220 having vertical abutments 222 
and 224 at their opposite ends. The spaces between the 
abutments are availed of for receiving the screws 226 
that connect the cam ring with the drive ring. Each cam 
portion 220 comprises a helical part rising upwardly from 
abutment 222 toward abutment 224 and terminating in 
a substantially horizontal part 228 adjacent abutment 
224. 

Engaging the several cam portions 220 are the rollers 
230 (Figs. 6 and 7) mounted on shafts 232 that project 
radially from the clutch member 234 rotatably and recip 
rocably mounted about bushing 212. The upper end of 
clutch member 234 has a ?at annular surface 236, and 
immediately above surface 236 on the clutch member is 
a ?at annular surface 238 on the brake and drive plate 
192, to which is attached the friction facing 240. 
At this point it will be seen that when the brake and 

drive plate is in its Figure 6 position, wherein the pe 
ripheral portion of the drive plate is bearing on the pe 
ripheral portion of the housing member 202, the tub 
structure will be held stationary relative to the housing 
member, the platform 208, and the transmission housing. 
However, upward movement of clutch member 234 to 
bring surface 236 thereof into pressure engagement with 
the friction facing 240 will cause the brake and drive plate 
192 to move upwardly, thus releasing the brake and drive 
plate from engagement with housing member 202 and, in 
stead, drivingly connecting the brake and drive plate with 
clutch member 234. At this time the tub structure will 
be free to rotate relative to housing member 202 and the 
other stationary parts of the mechanism, such as the plat 
form 208 and the transmision housing. 

Referring now to Figure 9, it will be evident that when 
the drive ring 210 is driven by the electric motor in the 
direction of the arrow 242, the rollers 230 will remain in 
engagement with the abutments 222, the clutch member 
234 will rotate with the drive ring, and the cam ring 
will remain in its Figure 6 position. However, upon re 
versing of the electric motor the drive ring and cam ring 
will commence to rotate in the direction of arrow 244 in 
Figure 9, and at the instant of reversal of the electric 
motor the inertia of the relatively heavy clutch member 
234 will cause the rollers 230 to ride up their respective 
inclines, thereby bringing surface 236 of the clutch mem 
ber into engagement with friction facing 140. This fric 
tional engagement of the clutch member with the fric 
tion facing will bring about still further movement of the 
rollers up their inclines to the point that they will ride 
up on the horizontal portions 248 and abut the abut~ 
ments 244. At this time the brake and drive plate 192 
will be lifted away from housing member 202 whereby 
the tub structure is not braked but is drivingly engaged 
with clutch member 234 which is being driven in rota 
tion due to its engagement with the abutmcnts 224 of the 
driven cam ring 218. 
The direction of rotation of the drive ring and cam 

ring, which brings about the clutching of the tub struc 
ture to clutch member 234, is brought about by that di 
rection of rotation of the electric motor which will shift 
clutch member 1.54 into engagement with sleeve 74. Ac 
cordingly, it will be evident that when the tub structure 
is driven by clutch member 234, the agitator will be 
locked to the tub structure and rotate therewith; where 
as, in the opposite direction of rotation of the electric 
motor, the tub structure will be braked stationarily to the 
housing member 202 while the agitator is driven with an 
oscillatory movement. 

It will also be evident that due to the speed reduction . 
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obtained between the output shaft of the electric motor 
and the oscillating pinion, the speed of the oscillation of 
the agitator will be relatively low, on the order of 60 
strokes per minute, while, on the other hand, there is con 
siderably less speed reduction between the output shaft 
of the drive motor and the drive ring 210 whereby the tub 
structure will be driven at a fairly high speed of rotation 
up to about 1000 or 1100 R. P. M. 
Inasmuch as the tub will be heavily loaded at the time 

the spin cycle commences, there will be some slipping in 
the drive thereto, and this slipping can take place partly 
between the drive belt and the drive ring 210 and partly 
before surface 236 of the clutch member and friction fac 
ing 240. This slipping will prevent extreme loading of 
the drive motor, but is small enough that the tub struc 
ture will come up to speed fairly rapidly. 

Referring now to the platform 208 (Fig. 1), this mem 
ber is provided with channels 250 at its opposite ends, 
and between each end of each channel and the adjacent 
corner of the base 10 there is connected a snubber ar 
rangement 252 consisting of a U-shaped part 254 con 
nected with the platform and a U-shaped part 256 con~ 
nected with the base, and with the legs of part .254 ?tting 
within the legs of part 256 and in frictional engagement 
therewith as by means of suitable friction pads. The ten 
sion springs 258 connected between the closed ends of the 
U-chaped parts 254 and 256 serve to retain the tub struc 
ture, platform and transmission pressed downwardly on 
supporting ball 20 and also tend to hold the assembly 
upright within the frame of the washer while permitting 
tilting thereof, as is necessary in order to counterbalance 
the tub structure during a spin cycle thereof. 

it will be noted that the transmission and drive motor 
are so arranged as to be substantially statically balanced 
relative to the axis of the tub structure, whereby the tilt: 
ing of the tub structure during the spin cycle does not 
cause any unbalancing thereof due to an off-center weight 
of the transmission and drive motor. 

In operation, during a washing operation, the electric 
motor runs in one direction, thus causing the agitator to 
oscillate and during which the tub structure is held sta 
tionary by being braked to the housing member 202. At 
the end of a washing operation the drive motor is re 
versed. and this will bring about clutching of the agitator 
to the tub structure, releasing of the tub from its braked 
position, and the connecting of the tub structure to the 
drive motor to be rotated thereby at fairly high speed. 
During the spinning operation water is centrifuged from 
the tub into the balancing ring 40 and will pass there 
through into the splash shield and sump 24, with a por 
tion of the water being retained within the balancing ring 
40 for counterbalancing unbalanced loads in the tub. 
When the tub structure is running below critical speed the 
tub structure will have a tendency to rotate heavy side 
out, and at this time the snubbers 252 will prevent any 
substantial movement laterally of the tub structure. How 
ever, aftcr the tub structure has passed through its critical 
speed it will tend to rotate heavy side in, and this will 
bring about shifting of the water in balancing ring 40 to 
the side thereof opposite the unbalanced load in the tub 
thereby to counterbalance the tub structure. The forces 
of unbalance at this time are high and will cause the tub 
to tilt against the action of springs 258 and he snubbers 
so that substantially perfect balance of the tub structure 
exists during a spin cycle. 

After the spin cylce has been completed, and the drive 
motor is de~energized, the tub structure will come to a 
halt and the water in the balancing ring will drain there— 
from into the sump when the cycle is completed. 
A feature of the drive arrangement of the present in 

vention, which will best be seen in Figure 3, is the path 
taken by drive belt 126. It will be noted that this belt 
wraps around pulley 124 and wraps around pulley 128 
on the input shaft 130 of the transmission, while the 
outer portion or back of the belt engages and wraps par 
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8 
tially around drive ring 210. This arrangementv of the 
belt has a ?rst pronounced advantage in that the belt can 
readily be removed when it becomes worn and replaced 
by another quite easily and, without dismantling the ma 
chine. This comes about because the belt lies entirely 
to one side of the central supporting column extending 
through the machine, and thus a one-piece molded belt 
can be employed. 
A second advantage that obtains from the described 

arrangement of the drive belt is that the belt has a sub 
stantial amount of wrap around the motor pulley 124 and 
the transmission input pulley 128, and thus there is a min 
imum of slipping between the belt and these two pulleys 
and a maximum transfer of power from the motor to the 
transmission. This prevents slipping and undue wearing 
of the belt and underspeed operation when the agitator is 
being driven. At the same time the drive, ring 210, which 
engages the back of‘ the belt which causes the belt to fol 
low a path that produces the degree of wrap of the belt 
about pulleys 124 and 128 referred to above, has only a 
limited arc of contact with the back of the belt and thus 
some slipping of the belt on the drive ring will occur when 
the washer goes on its spin cycle. This is, important be 
cause the tub is to be accelerated up to a relatively high 
speed of rotation, 750 R. P. M.‘ or higher, and represents 
a substantial inertia, load due to the water and clothes 
therein. Because of the inertia of the parts that must be 
brought up to speed during a spin cycle, it is important 
that there be some slip in the drive thereto. to prevent se 
vere overloading or stalling of the electric drive motor. 
The described arrangement of the belt thus provides for 

minimum slip and maximum transmission of power to 
the transmission pulley, while providing‘ for a slippable 
connection between the belt and the high speed drive ring, 
and at the same time sufficient Wrap of the belt about the 
drive ring is provided to bring the rotating parts of the 
machine up to spin speed within a rcasonable'period. 

It will be understood that this invention is susceptible 
to modi?cation in order to adapt it to different usages and 
conditions, and, accordingly, it is desired to comprehend 
such modi?cations within this invention as may fall with 
in the scope of the appended claims. 

I claim: 
1. In combination; a shiftable clutch member, a shifter 

fork for shifting said clutch, a reversible gear, an arm 
extending radially across one face of the gear and project 
ing beyond the periphery of the gear, a diagonal slot in 
the end of the arm engaging said fork so that movement 
of the arm circumferentially of the gear in opposite di 
rections will actuate said shifter fork to shift said clutch 
member, a friction plate engaging the other face of the 
gear, and spring means interconnecting said arm and said 
friction plate for pressing said plate against the said other 
face of the gear. 

2. In combination; a shiftable clutch member, a shifter 
fork for shifting said clutch, a reversible gear, an arm 
extending radially across one face of the gear and project 
ing beyond the periphery of the gear a diagonal slot in 
the end of the arm engaging said fork so that movement 
of the arm circumferentially of the gear in opposites di 
rections will actuate said shifter fork to shift said clutch 
member, a friction plate engaging the other face of the 
gear, and spring means acting between said arm and said 
friction plate for pressing said plate against the said other 
face of the gear, said slot being generally elliptical to pro 
vide for slow initial movement of the fork and clutch 
member and rapid ?nal movement thereof. 

3. The combination comprising a shiftable clutch mem 
ber, means for shifting said clutch, a reversible gear, an 
arm extending radially across one face of the gear and 
projecting beyond the periphery of the gear, the end of 
said armapd said shifting means having a pimin-slot con 
nection With one another, the slot being arranged diag 
onally of the plane of the gear so that the movement of 
the arm circumferentially of the gear in opposite direc 
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tions will actuate said shifting means to shift said clutch 
member, and means maintaining said arm frictionally in 
engagement with said gear. 

4. A washing machine comprising a rotatably mounted 
tub, an agitator mounted in said tub for oscillation relative 
thereto, a reversible drive motor, a hollow drive shaft af 
?xed to said tub and extending axially downwardly there 
from, a drive shaft af?xed to said agitator and extending 
coaxially through said hollow drive shaft and below the 
lower end thereof, a clutch member on the agitator drive 
shaft, said clutch member being axially shiftable on said 
agitator drive shaft and secured against rotation relative 
thereto, a driving clutch member, means driving said driv 
ing clutch member in oscillation ‘from said motor, a re 
versible rotating drive member driven by said drive mo 
tor, shifting means for axially shifting the agitator shaft 
clutch member into and out of engagement with said driv 
ing clutch member, means frictionally engaging one face 
of the rotary drive member and having a pin-in-slot con 
nection with the clutch shifting means, said slot being di 
agonally arranged relative to the plane of said rotary drive 
member, whereby rotation of said rotary drive member in 
one direction causes said gear engaging means to operate 
said clutch shifting means to engage said agitator shaft 
clutch member with the driving clutch member, and to 
disengage the same upon reverse rotation, drive means 
concentric with said shafts and rotatable in either direc 
tion by said motor, said last mentioned drive means hav 
ing cam means thereon, a rotary cam follower means con 
centric with said shafts and having roller means engaging 
said cam means, said cam means having frictional means 
thereon, said hollow drive shaft having means providing 
frictional drive means, said frictional drive means engag 
ing a ?xed part of said washing machine upon rotation of 
said concentric drive means in one direction, said cam 
means and cam follower roller means effecting movement 
of said ‘frictional drive means out of engagement with the 
?xed washing machine part and into engagement with the 
cam follower friction means upon reverse rotation of said 
motor to drive said hollow drive shaft for spinning said 
tub to centrifuge water from clothes therein, and means 
acting between said hollow shaft and said agitator shaft 
upon such reverse rotation of said motor to spin said agi 
tator with said tub. 

5. In combination; a shiftable clutch member, a 
shifter member for shifting said clutch, a reversible gear, 
an ‘arm extending radially across one face of the gear 
and projecting beyond the periphery of the gear, a pin 
and slot connection between said arm and said shifter 
member so that movement of the arm circumferentially 
of the gear in opposite directions will actuate said shifter 
member to shift said clutch member, and a brake device 
carried by said arm and frictionally engaging the other 
face of the gear. 
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6. In combination; a shiftable clutch member, a 

shifter fork for shifting said clutch, a reversible gear, an 
arm extending radially across one face of the gear and 
projecting beyond the periphery of the gear, one of said 
arm and shifter fork being provided with a slot forml ~ 
tion and the other being provided with a pin engaging 
in said slot formation whereby movement of the arm 
circumferentially of the gear in opposite directions will 
actuate said shifter fork to shift said clutch member, a 
friction member engaging the other face of the gear, 
and ‘spring means carried by the arm pressing said fric 
tion member against the said other face of the gear. 

7. In a washing machine; a tub, an agitator in the tub, 
a reversible drive motor, a pinion positively driven in 
oscillation by said motor, and a drive ring frictionally 
driven in rotation by said motor, a ?rst clutch for con 
necting the agitator with and disconnecting the agitator 
from the pinion, a second clutch for connecting the tub 
with the drive ring, means frictionally driven by said 
motor for shifting said ?rst clutch alternately to con 
necting and disconnecting positions in accordance with 
the direction ‘of rotation of said motor, and one-way 
inertia operated roller means for shifting said second 
clutch to connect said drive ring to said tub upon to 
tation of said motor in one direction, said second clutch 
being ineffective to connect said drive ring to said tub 
upon rotation of said motor in the opposite direction, 
whereby both of said clutches are responsive to the di 
rection of rotation of said motor alternately to oscillate 
said agitator and to rotate said tub. 

8. A machine as claimed in claim 7 in which said 
inertia operated roller means is spirally advanced and 
retracted between positions connecting the tub with the 
drive ring and releasing the tub from the drive ring. 

9. A machine as claimed in claim 7 in which said sec 
ond clutch comprises a rotatable brake member, and said 
inertia operated roller means for shifting the second clutch 
comprises rollers supporting said rotatable brake mem 
ber from inclined trackways provided on said drive ring, 
said trackways having stop formations to limit rotational 
movement of said second clutch. 
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