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6 Claims. (Cl. 74-70) 

This invention relates generally to improvements in 
domestic clothes washing machines of the automatic 
variety wherein the clothes are ?rst washed by means 
of an oscillating agitator operating in a rotary receptacle 
or spin tub, and the cleansing liquid is then expelled cen 
trifugally by rotating the tube‘at high speed. A machine 
of this general type is disclosed in the George P. Castner 
Patents No. 2,513,844 and No. 2,513,845. 

In the operation of. such machines it is necessary to 
provide mechanism for oscillating the agitator and for 
spinning the tub, at proper times and for proper inter 
vals, and in the Castner patents aforesaid such drive 
mechanism involves the use of separate motors for these 
two operations. In addition, it is necessary to gradu 
ally accelerate the spin tub so that undue gyration and 
vibration will not occur when the tub is started up with 
the load, as represented by the wet clothes, unevenly dis 
tributed about the spin axis. For thus gradually accelerat 
ing the tub the Castner patents illustrate the use of a ?uid 
coupling connected between one motor and the tub and 
this coupling is so constructed and arranged that it has 
a high initial slippage characteristic, with the result that 
the tub speed is very gradually built up, and vibration 
is reduced to a minimum, and the starting load on the 
motor held Within safe limits. In order to take advan 
tage of this high initial slippage characteristic of the 
Castner coupling it is further necessary that this coupling 
remain at rest during the washing operation and that 
it be started up from its idle condition each time the 
tub is to be rotated. Thus it is impractical with this 
coupling to continuously rotate the same and in the earlier 
patents the motor driving the coupling is started and 
stopped, as necessary, for this reason. It is also neces 
sary to declutch the agitator in some fashion so that it 
may free-wheel with the spin tub during the spinning 
cycle, and in the prior patent a jaw clutch is connected I 
between the agitator and its motor for this purpose. 

It is the primary object of this invention to improve 
this drive mechanism, While at the same time retaining 
all of its necessary and desirable characteristics, by the 
use of reversely arranged, overrunning or uni-directional 
clutches in conjunction with a single, reversible electric 
motor which drives both the agitator and the spin tub 
through the respective clutches. By the use of such over 
running clutches the motor will operate the ?uid cou 
pling, and through that coupling will gradually accelerate 
the spin tub, when rotating in one dirceion, but when the 
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motor is reversed the torque ?ow to the ?uid coupling ‘ ' 
will be broken, due to the clutch running freely at this 
time, and the other clutch will then transmit torque to 
the agitator. As a ‘matter of fact, it will, of course, be 
understood that the torque through the latter clutch is 
transmitted to a transmission unit of conventional form 
which translates rotary to oscillating motion and it is this 
transmission unit which in turn powers the agitator. 
A further object is to provide a washing machine drive 

mechanism of simple, practical and inexpensive construc 
tion and arrangement. 

These and other more detailed and speci?c objects will 
be disclosed in ‘the course of the following speci?cation, 
reference being had to the accompanying drawings, in 
which— ‘ 

Fig. 1 is a diagrammatic side view and partial vertical 
section through a washing machine of the general type 
here in mind and illustrating one manner in which the 
agitator and spin tub thereof may be driven by a single, 
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reversible motor through reversely operating overrun 
ning clutches. 

Fig. 2 is an enlarged fragmentary vertical sectional 
view through the ?uid coupling and the overrunning 
clutches, pulleys and other related parts of the drive 
mechanism per se. 

Fig. 3 is a still further enlarged horizontal sectional 
view substantially along the line 3--3 in Fig. 2, but show 
ing only the overrunning clutch sections of the drive 
mechanism to illustrate the operation thereof when ro 
tated in opposite directions. 

Fig. 4 is a sectional detail on the side of Fig. 2 show 
ing a modi?cation. ‘ 

Referring now more particularly and by reference char 
acters to the drawing, there has been chosen for pur 
poses of this disclosure the showing of a so-called auto 
matic type washing machine consisting basically of an 
outer stationary casing 10, which is usually of rectangu 
lar shape in plan, and which includes a horizontal par~ 
tition plate 11 dividing the easing into an uppersplash 
tub or chamber 12 and a bottom chamber 13, as indi~ 
cated in Fig. 1. Mounted for rotation about an upright 
axis on the splash tub 12 is a spin tub or clothes recep 
tacle 14 having a bottom 15 and an annular side wall 16 
which ?ares upwardly so that when this tub is rotated at 
high speed its liquid content may be centrifugally driven 
up this ?aring side wall and expelled over the upper edge 
thereof. Further as here shown the upper edge of the 
spin tub 14 is provided with a heavy balancing weight 
17 in a manner similar to that disclosed in the earlier 
Castner patents and this ring includes escape openings 
18 through which the liquid may ?ow when the tub is 
rotated. The bottom chamber 13 of the casing 10 ac 
commodates the operating parts or drive mechanism for 
the machine and for purposes of this disclosure there is 
shown in this chamber an inner frame structure, desig 
nated generally at 19, forming a part of which are super 
imposed, horizontal frame plates 20 and 21. The speci?c 
construction and arrangement of this inner frame 19 is 
immaterial to an understanding of the present invention, 
but however constructed the frame will support the spin 
tub 14 in some fashion and this entire inner assembly, 
including the frame and tub, may be arranged for gyra 
tion about a lower point of support, as set out in the 
Castner patents. Also forming part of this inner as 
sembly is an oscillating agitator 22 located centrally with 
in the tub 14 as seen in Fig. 1. 
Turning now more particularly to details of the drive 

mechanism forming the present invention, it will be 
seen that there is provided a conventional transmission 
unit 23, which is bolted or otherwise secured to the bot 
tom 15 of the tub in orderrto rotate therewith, and this 
transmission is of the type which translates rotary to 
oscillating motion such, for example, as that described 
in Patent No. 1,946,440. The oscillating ouput of the 
transmission unit 23 is through a vertical shaft 24 to 
which the agitator 22 is fastened, while the rotary input 
to the transmission is through a drive shaft 25 extending 
down through the aforesaid plates 20 and 21. Over the 
major portion of its length the drive shaft 25 rotates 
within a tubular spin tub driving spindle 26, forming a 
rigid downward extension from the transmission unit and, 
of course, located upon the axis of rotation of the tub. 
This spindle 26 is suitably rotatably supported by a hear 
ing 27 upon the uppermost frame plate 20 and the spin 
dle depends through the plate 20 some distance. Se 
cured adjacent the lower end of the spindle is a large 
belt pulley 28. Inasmuch as it may be necessary to brake 
the spin tub 14 during the washing operation, there is 
also shown a brake drum 29 which is fastened to the lower 
extremity of the spindle 26 and cooperating therewith 1s 
a brake shoe 30 pivoted at 30a to a support 30b and 
which may be applied to the drum by the action of a sole 
noid 300 or other suitable means at the proper time. 
This brake is only schematically shown in Fig. l_. 

Both the agitator and spin tub are driven by a com 
mon reversible electric motor 31 and the same is sus— 
pended by shock absorbing bushings 32 from the lower 
frame plate 21 out to one side of the vertical axis of the 
tub. The motor shaft 33 is elongated, and extended up 
wardly, and mounted upon its upper extremity is a ro 
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tary ?uid coupling, designated generally at 34, which 
is largely identical in construction and operation to that 
disclosed and claimed in the Castner Patent No. 2,513, 
845. Referring at this point to Fig. 2 it will‘b'e seen 
that this coupling 34 comprises as its essential elements 
an upwardly dished lower driven element 35 and a super 
imposed, downwardly dished driving element 36. These 
elements 35—36 have marginal series of opposed radial 
vanes, indicated at 37 and 38 respectively, and also form 
ing part of the coupling is an upwardly and downwardly 
dished housing 39 which encloses the driving element 
and is secured at 40 at its margin to the upper edge of 
the driven element 35. Provision is made for the inde 
pendent rotation of the elements 35—36 with respect to 
each other and the housing 39 forms‘ a sealed chamber 
which contains ?uid up to about the level designated at 
41, so that when this body of ?uid is at rest the upper 
vanes 38 have little or no driving contact therewith. In 
the Castner patent the driving element 36 is keyed di 
rectly to the motor shaft and when this motor is set in 
rotation little or no torque will be transmitted through 
the coupling due to the fact that the vanes 38 are above 
the ?uid level 41. To then initiate the transmission of 
torque through the coupling starting vanes 42 are pro 
vided on the driving element 36 and hang down into the 
?uid in the lower element 35. As a result these vanes, 
when rotated, will gradually vortex the ?uid and cause 
it to move upward and outward into driving contact with 
the vanes 37 and 38. It will be readily evident, there 
fore, that the coupling will have a high initial slippage 
characteristic, when it is started from a rest condition, 
and this characteristic is utilized to great advantage for 
the gradual acceleration of the spin tub. Connection to 
the tub 14 herein is made from the coupling 34 by the 
provision, at the lower driven element 35 thereof, of 
belt pulley 43 located in horizontal alignment with the 
aforesaid pulley 28 and connected thereto by a V-belt 44. 

In the present instance the motor shaft 33 is not di 
rectly fastened to the driving element 36 of the coupling 
but instead turns freely within a centrally located adapter 
45, which is itself secured to said driving element and 
has a bore 46 to rotatably accommodate the upper part 
of the motor shaft. Below the pulley 43 the adapter 45 
is diametrically enlarged at 47 and formed with an an 
nular ?ange or shell 48. A tubular hub 49 is then se 
cured by a set screw 50, or equivalent, to the motor shaft 
within the shell 48 and operatively arranged between 
the hub and shell is an overrunning or one-way clutch, 
designated generally at 51. While there are various com 
mercially available clutches which may be used at this 
point the one here disclosed is known as the “Form 
sprag” and as best shown in Fig. 3 the same consists of 
a series of sprags or buttons 52 which are loosely mount 
ed upon ?exible circular cores, one of which appears at 
53. The sprags 52 are angularly arranged with respect 
to radii emanating from the axis of rotation and when 
the driving element, in this case the hub 50, rotates in 
one direction the sprags will bind between this element 
and surrounding shell 48 to transmit torque therebetween. 
In the opposite direction of rotation, however, the sprags 
52 will ride free and no torque will be transmitted, as 
should be clearly apparent. Thus the construction to 
this point is such that the spin tub 16 will be rotated when 
the motor 31 turns in one direction, as indicated by the 
arrow in Fig. 3, with the torque transmitted through the 
overrunning clutch 51 and through the ?uid coupling 34. 
When the motor 31 is reversed, however, the torque flow 
to the coupling 34 will be disabled due to the overrun 
ning action of the clutch 51 and the tub and the ?uid 
coupling will remain at rest under these conditions. 
The drive shaft 25 for the transmission 23 extends be 

yond the lower end of the spindle 26 and is ?tted below 
the brake drum 2,9 with a belt pulley 54 which is con 
nected by a V-belt 55 with a pulley 56 secured at 57 on 
the motor shaft 33. As¥seen in Fig. 2 the pulley 54 also 
has a depending annular shell 58 and the shaft 25 is pro 
vided with a tubular hub 59 secured thereto at 60. Here 
again an overrunning clutch, designated at 61, is pro 
vidcd between the shell 58 and hub 59 and as seen in 
Fig. 3 this clutch is of the same type as that disclosed at 
51 consisting of the sprags 62 and ?exible annular cores 
53. Here, however, the sprags 62 angle in such a di 
rection that they will bind only when a pulley 54 is ro 
tated the direction of the arrow in Fig. 2 through its 
driving belt 55. This direction of rotation obviously 
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4 
corresponds to a direction of rotation of the motor 31 
opposite to that required for driving the spin tub 16 and 
thus torque will be transmitted to the agitation trans 
mission 23 only when the motor 31 is operated in the 
one direction. It thus becomes possible through the use 
of these overrunning clutches, and by merely reversing 
the motor 31, to drive either the spin tub or the agitator 
selectively, as will be readily appreciated. During the 
washing operation when the agitator 22 is oscillating 
the tub 14 is held against rotation by means of the brake 
29—30 or equivalent structure. 
As seen in Fig. 4 the two overrunning clutches 51 and 

61 may both be arranged upon the motor shaft 33 if so 
desired and in such case the clutch 51 operates between 
the hub 49 and adapter shell. 48 exactly as previously de 
scribed, Here, however, hub 49 is vertically elongated 
and the belt pulley 56 is provided with an upwardly ex 
tending annular shell or ?ange 64 between which, and 
the lower end of the hub, the other clutch 61 operates. 
The action will be obvious and of course in this instance 
the pulley 54 on the shaft 25 will be secured directly 
thereto. ’ ' ' 

It is understood that suitable modi?cations‘ may be 
made in the structure as disclosed, provided such modi 
?cations come within the spirit and scope of the appended 
claims. Having now therefore fully illustrated and de 
scribed my invention, what I claim to be new and de 
sire to protect by Letters Patent is: 

1. For use in a washing machine, a ?rst member to be 
oscillated and a transmission device connected thereto 
and of the type converting'rotary to oscillating motion, 
a second member to be rotated, a reversible motor, a 
?rst drive connection between the motor and said trans 
mission device and including a ?rst overrunning clutch 
operative to drive the transmission device upon opera 
tion of the motor in one direction, a second drive con 
nection between the motor and the second member and 
including a second and reversely operating overrunning 
clutch operative to drive said second member upon‘op 
eration of the motor in the opposite direction, and a 
brakefor the said second member for braking the same 
when the ?rst drive connection is operating. 

2. For use in a washing machine, a ?rst-member to 
be oscillated and a transmission device connected thereto 
and of the type converting rotary to oscillating. mo 
tion, a second member to be rotated, a reversible motor, 
a ?rst drive connection between the motor and said trans 
mission device and including a ?rst overrunning clutch 
operative to drive the transmission device upon opera 
tion of the motor in one direction, a ?uid coupling hav 
ing vaned driving and driven elements and of a type 
characterized by having a high initial slippage factor, a 
second drive connection connecting the motor through 
said ?uid coupling to the second member and including 
a second overrunning clutch operative to drive‘ the second 
member upon operation of the motor in the opposite di 
rection, and a brake operative to brake the second mem 
ber against rotation when the ?rst member is in opera 
tion. ' - 

3. Drive mechanism for the rotary tub’ and oscillat 
ing agitator of a clothes washing machine, comprising 
in combination, a reversible electric motor having .a 
shaft, a rotary ?uid coupling mounted on the motor shaft 
and having cooperating vaned driving and driven ele 
ments, a pulley on the driven element for transmitting 
torque to the tub, an overrunning clutch connecting the 
motor shaft and driving element of 'the coupling for 
transmitting torque from the motor to said driving ele- ' 
ment when the shaft rotates in one direction only, a trans 
mission device for converting rotary to oscillating motion 
and connected to drive the agitator, and a pulley on the 
motor shaft connected to drive the said transmission 
device. > I 

4. Drive mechanism for the rotary tub and oscillating 
agitator of a clothes washing machine, comprising in 
combination, a reversible electric motor having a shaft, 
a rotary ?uid coupling mounted on the motor shaft and 
having cooperating vaned driving and driven elements, a 
pulley on the driven element for transmitting torque to 
the tub, an overrunning clutch connecting the motor 
shaft and driving element of the coupling for transmitting 
torque from the motor to said driving element when the 
shaft rotates in one direction only, a transmission device 
for converting rotary to oscillating motion and connected 
to drive the agitator, a pulley on the motor shaft con 
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nected to drive the said transmission device, and a brake 
effective to brake the tub except when torque is trans 
mitted thereto through the overrunning clutch and 
coupling. 

5. Drive mechanism for the rotary tub and oscillat 
ing agitator of a clothes washing machine, comprising 
in combination, a reversible electric motor having a 
shaft, a rotary ?uid coupling mounted on the motor 
shaft and having cooperating vaned driving and driven 
elements, a pulley on the driven element of the coupling 
for driving the tub, a transmission for converting rotary 
to oscillating motion and connected to drive the agita 
tor, a second pulley on the motor shaft for driving the 
transmission, a hub secured to the motor shaft, a ?rst 
overrunning clutch connecting the hub to the driving 
element of the coupling for rotating the same on rota 
titon of the shaft in one direction, and a second and re 
versely operating overrunning clutch connecting the hub 
and said second pulley for driving the transmission when 
the motor is reversed. 

6. Drive mechanism for the rotary tub and oscillating 
agitator of a clothes washing machine, comprising in 
combination, a reversible electric motor having a shaft, 
a rotary ?uid coupling mounted on the motor shaft and 
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having cooperating vaned driving and driven elements, 
a pulley on the driven element of the coupling for driv 
ing the tub, a transmission for converting rotary to oscil 
lating motion and connected to drive the agitator, a 
second pulley on the motor shaft for driving the trans 
mission, a hub secured to the motor shaft, a ?rst over 
running clutch connecting the hub to the driving element 
of the coupling for rotating the same on rotation of the 
shaft in one direction, a second and reversely operating 
overrunning clutch connecting the hub and said second 
pulley for driving the transmission when the motor is 
reversed, and brake means effective to hold the tub against 
rotation when the second overrunning clutch is driving 
the transmission. 
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