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The invention relates to drive mechanisms for 
Washing machines and more particularly to . 
mechanisms of the type utilized to oscillate a 
Washing element Such, for example, as an agi 
tator. 

Drive mechanisms of the above general chair 
acter are usually arranged to impart positive 
movements to the oscillating element, turning 
the element first in one direction through a pre 
deterrained angle and then reversing to turn it 
in the opposite direction through the Sane angle. 
As the Washing element Oscillates the Washing 
load, that is, the maSS of clothes and Water acted 
On by the element, OScillate With it. However, 
When the movement of the element is interrupted 
prior to its change in direction at each end 
of the OScillatory stroke, the Washing load Con 
tinues to move along in the same direction and 
tends to carry the element with it. In other 
Words, the inertia, of the Washing load exerts a 2 
force On the Washing element tending to make 
the element overrun the mechanism which drives 
it. The result is that the backlash between the 
moving parts is Suddenly taken up and a sharp 
knock or other objectionable noise is produced. 
Careful machining and fitting of the parts 

may reduce but does not completely eliminate 
the noises above referred to since Sone backlash 
is inherently present due to the necessity of 
providing a running fit between the parts. It has, 
therefore, become a common practice to provide 
Some type of braking means acting on the OScil 
lating element to prevent it from being carried 
along With the Water and Washing load. Such 
braking means effectively eliminate or substan 
tially reduce the noise, but as heretofore con 
structed they exert a constant drag on the ele 
ment which is objectionable for obvious reasons. 
With the above in View, one object of the in 

vention is to provide improved means for prevent 
ing overrun of the OScillating element at the 
ends of its oscillatory stroke without imposing 
a constant drag on either the element or the driv 
ing mechanism. 
Another object is to provide braking mecha 

nism for an oscillating element which leaves 
the element free of restraint during the major 
portion of its oscillatory stroke and exerts an 
effective braking force thereon as the element 
approaches either end of its stroke, thus effec 
tively eliminating backlash between the parts 
and the objectionable noise resulting therefrom. 
A more Specific object is to provide knock 

eliminating means for washing machine drive 
mechanisms of the above general character which 
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2 
is simple in construction and inexpensive to 
manufacture, which is subject to a minimum of 
Wear in use and which is efficient and reliable in 
operation. 
Other objects and advantages of the inven 

tion will become apparent from the following 
detailed description of the preferred embodi 
inents illustrated in the accompanying dra WingS, 
in which: m - 

Figure 1 is a fragmentary Sectional view of an 
agitator type Washing machine equipped with 
knock eliminating means embodying the features 
of the invention. 

Fig. 2 is a sectional view of the lower end of 
the agitator drive shaft taken in a vertical plane 
through the axis of the shaft. 

Fig. 3 is a sectional view taken in a plane sub 
stantially on the line 3-3 of Fig. 2. 

Fig. 4 is a fragmentary sectional view of the 
agitator drive shaft equipped with a modified 
form of the knock eliminator. 

Fig. 5 is a Sectional View taken in a plane 
Substantially on the line 5-5 of Fig. 4. 

Fig. 6 is an exploded perspective view show 
ing details of the parts utilized in the knock 
eliminator ShoWin in FigS. 4 and 5. 
While the invention is Susceptible of various 

modifications and alternative constructions, 
have shown in the drawings and Will herein de 
Scribe in detail the preferred embodiment, but 
it is to be understood that I do not thereby in 
tend to init the invention to the specific form 
disclosed, but intend to cover all modifications 
and alternative constructions falling Within the 
spirit and scope of the invention as expressed in 
the appended claim.S. 
For purposes of illustration, the invention has 

been shown as incorporated in a Washing ma 
chine having a tub with a centrally disposed 
agitator mounted therein. The tub is en 
closed in a housing 2 and, in this instance, is 
Seated on a ring 3 of resilient material car 
ried by a part of the housing. The agitator 
as shown is of conventional construction com 
prising an upright tubular central portion 4 
terminating at its lower end in an outwardly 
flaring skirt portion 5. A Series of vanes 6 
extend radially from the central portion and 
over the skirt portion of the agitator. 

Oscillatory movements are imparted to the 
agitator by a shaft 2 driven by suitable power 
drive means including a transmission 2 Sup 
ported on the housing 2 below the tub le. In 
the particular machine illustrated the shaft 2 
extends upwardly from the transmission 2 
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through an opening in the bottom of the tub 
and through an upright hollow column 22 Secured 
to the tub botton. This column carries a, bear 
ing sleeve 23 at its upper end for journalling 
the shaft, 2) adjacent its upper end and also has 
an external seat for a bearing 24 which guides 
the agitator in its oscillatory movements. The 
shaft 2 is arranged to project from the upper 
end of the column 22 and is drivingly connected 
with the agitator by a Suitable coupling mem 
ber 25. 
As shown in Fig. 1 of the drawings, the trans 

mission 2 is enclosed in a casing comprising a 
pan-like bottom member 26 in the form of a 
casting and a top ember 2 Which may con 
Veniently comprise a sheet metal Stamping. The 
shaft 20 extends through the top member 27 
of the casing and its lower end is journaled in 
a bearing recess 28 formed in a boSS 29 integral 
with the bottom member 26. A ball thrust bear 
ing 33 seated in the bottom of the recess 28 Sup 
ports the shaft, and agitator assembly. In the 
present instance the shaft, 28 is provided with 
an intermediate bearing 3 carried by a bracket 
32 interposed between the bottorn of the tub 
and the top of the transfinission Casing and Serv 
ing in this instance to Support the casing from 
the tub. 
The transmission 2 shown by Way of illustra 

tion is generally similar to that disclosed in the 
Rizor Patent, No. 2,267,577 issued December 23, 
1941. Briefly, {ha transmission comprises a main 
driving elenient in the form of a gear 35 rotat 
ably mounted on a vertical stud 33 Supported by 
the bottorn inenber 35 of the transmission cas 
ing. The gear 35 in this instance is in the form 
of a worm wheel adapted to be driven by a worn 
S Which, in turn, is driven by an electric motor 
(not shown) igno inted externally of the casing. 
The drive gear 35 is provided with a crank pin 

33 upon which is jouinalled one end of a pit 
nan. 33. The othe' end of the pittinan is pivotally 
connected to an intern ediate drive inenber 3 
pivoted at one end by a pin 3 on the bottorn 
enoer 26 of the easing. At its other end the 

intel'naediate drive reinbei i is formed with 
teeth defining a segrental rack $2 adapted to 
nesh with the teeth of a pinion 3 rotatably 
noliated on the lower end of the agitator. shaft 
23, ihe pinion &3 is also slidable axially of the 
shaft into or out of engaging relation with teeth 
formed on a clutch ties inbei' or collar 43 pinned 
or otherwise 3 on-rotatably fixed to the shaft. 
A spring 35 interposed between a collar $6 on 
the shaft and the uppei' end of the pinion 3 
urges the latter downwardly to engage the clutch 
and thus effect a ciriving connection between the 
transmission and the agitator shaft. This con 
nection may be interrupted by shifting the pinion 
upwardly, the shifting being effected through the 
reditira of a Veitically slidable shifter an 
actuated by a rotatable Operating member 8 
accessibie firor, the exterior of the machine. 

it Will be apparent that with the above con 
struction rotation of the gain drive gear 35 will 
inpalt a rocking oi' oscillating movement to the 
interinediate drive inhern her 3 and Such move 
ment will be inparted to the shaft 2) through 
tie rack & 2, pinion 33 and clutch member 44. 
Tile amplitude of the osciilating movements is 
deteriniised, of course, by the throw of the crank 
pin 33 and the driving ratio provided by the 
rack and pilion connection. While the oscilla 
tion may be of any desired annplitude, it is usu 
ally greater than 80 but less than 360°. At 
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4. 
the beginning of a stroke in either direction the 
rotational Speed of the agitator shaft gradu 
ally increases and through the action of the 
agitator the Washing load is Started to rotate 
in the Sarine direction. After passing the mid 
point of its stroke, the Speed of rotation of the 
shaft gradually decreases preparatory to reversal 
in the direction of rotation. 

During the decreasing Speed of rotation and 
particularly as the end of the oscillatory stroke 
is approached, the inertia of the Washing load 
exerts a force On the agitator tending to drive 
the pinion 43 faster than the rack 42. The back 
lash between the rack and pinion as well as play 
between other parts of the mechanism is thus 
taken up while the parts are moving relatively 
rapidly with the production of an objectionable 
knock. 

In accordance with the invention the tendency 
of the pinion 43 to overrun and the knock re 
Sulting therefrom is eliminated by applying to 
the oscillating element a braking force of Sufi 
cient amplitude to prevent continued movement 
of the element independently of the drive mecha 
nisin as the element approaches opposite ends 
of its stroke. More particularly the braking 
force is applied through only a Small portion 
of the stroke adjacent each end thereof, leaving 
the element free of restraint throughout the ma 
iOl' portion of its stroke, to the end that, smooth 
and Silent running of the machine is insured 
and at the Saine time Waste of power is avoided 
and Wear on the cooperating parts of the braking 
nieainS is Substantially reduced. 
One arrangement for applying the braking 

force in the novel nanner above referred to is 
ShoWn in Figs. 1-3 of the drawings. In the con 
Struction there showin a part fixed to the shaft 
2, in this instance the clutch member 44, is 
formed to provide an axially facing braking sur 
face 5t against which a friction member 5 is 
Continuously yieldably pressed as by a washer 52 
and Spring 53. The friction member 5 may be 
in the form of an annulus of suitable friction ma 
terial and is mounted on the shaft between the 
braking surface 50 and the washer 52. In the 
particular embodiment illustrated the spring 53 is 
interposed between the lower face of the washer 
52 and a pin 53 anchored in the shaft 2. 
Due to the continuous frictional engagement 

between the member 51 and braking surface. 59, 
the friction member 5 tends to oscillate with the 
shaft 28. To apply the braking force to the shaft 
as it approaches opposite ends of its oscillatory 
Stroke, provision is made for interrupting the 
movement of the friction member 52 before the 
shaft reaches.the end of its stroke so as to produce 
relative movement between the frictionally en 
gaged members. For this purpose the friction 
member 5 is formed with a radially projecting 
finger 55 engageable alternately with pins 56 and 
57 anchored to the casing 26 in predetermined 
angular Spaced relation with respect to the axis 
of the shaft 29. In the particular embodiment 
illustrated in which the agitator is oscillated 
through a stroke of something less than 360°, 
the pins 56 and 57 are located at diametrically 
opposite Sides of the shaft, thus allowing the 
friction member 51 to swing through an arc of 
180°. To minimize wear the finger 55 may be 
conveniently fitted with a metal bushing 58 for 
engagement With the pins, as shown in Fig. 3. 
With the above arrangement washing element 

- is left free- of restraint throughout 180° of its 
OScillatory stroke and, at each end of the stroke, 
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interruption of the rotation of the friction men 
ber 52 applies a braking force opposing continued 
movement of the element in the same direction. 
The drive mechanism, of course, continues to 
positively turn the shaft 25 to carry the washing 
element to the end of its oscillatory stroke but 
movement beyond that limiting position inde 
pendently of the drive mechanism is prevented 
by the frictional resistance between the members 
5, 52 and 43. Accordingly, the inertia of the 
washing load is ineffective to advance the Washi 
ing element faster than the element is moved by 
the drive mechanism or, in other Words, Over 
running of the rack 42 by the pinion 43 is pre 
cluded. 

In the modified construction shown in Figs. 4-6, 
a braking force is likewise applied to the shaft 28 
as the Washing element approaches opposite ends 
of its stroke by the relative movement of two 
continuously engaged friction elements, one asso 
ciated. With the shaft and the other With a sta 
tionary part of the machine. In this instance 
the bottom member 26 of the casing is formed 
with a counterbore disposed coaxially of the bear 
ing recess 23 for the shaft and defining a cylindri 
cal braking surface 60. Confined within the 
counterbore and in frictional engagement with 
the braking surface 60 is a resilient band 6 of 
steel or other suitable material. Opposite end 
portions of the band are bent inwardly to form 
radially disposed abutments 62 and 63 engage 
able alternately with spaced abutments in the 
form of lugs 64 and 65 formed on or rigidly Se 
cured to the clutch member 4. The bent ends 
62 and 63 of the band 6 may be reinforced by 
relatively heavy strips 66 of metal Welded or 
otherwiseSuitably attached to the ends. 
In practice the lugs 64 and 65 are spaced apart 

circumferentially of the clutch member 44 So as 
to engage the abutments 62 and 63 as the wash 
ing element approaches opposite ends of its 
Oscillatory stroke. The arrangement is such that 
during the latter portion of the stroke the band is 
carried along With the shaft and due to its fric 
tional engagement With the braking surface 69 it 
opposes the movement of the shaft With a force 
of Sufficient amplitude to prevent the shaft from 
being advanced by the action of the Washing load 
on the Washing element. Reverse movement of 
the shaft is unrestrained until it again approaches 
the end of its oscillatory stroke, whereupon the 
other lug on the collar engages the companion 
abutment on the band 6 to again produce a rela 
tive movement between the band and the co 
operating braking surface 60. Thus the braking 
force is applied at each end of the OScillatory 
stroke of the washing element, yet the element is 
free of restraint throughout the major portion 
of its Stroke. 

It will be apparent from the foregoing that 
the invention provides knock eliminating means 
of novel and advantageous construction for Wash 
ing machines of the type equipped with an oscil 
lating Washing element. The braking force for 
attaining this result, that is, for preventing the 
Oscillating element from overrunning the drive 
mechanism is applied in a novel manner only at 
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6 
the ends of the oscillatory stroke, leaving the ele 
lment free of restraint, throughout the fajor por 
tion of its stroke. Smooth, quiet Operation is thus 
obtained Without waste of power and With a mini 
mum of Wear on the moving parts of the machine. 

I claim as my invention: 
1. In a Washing nachine having an element 

Slipposed for Oscillation, dirive necha is con 
nected to and operative to oscillate said element 
through an angle of predeteriained amplitude, 
reans defining a stationary braking Surface, a 
neinber in frictional engagement with said Sur 
face, aid a 3: nent aeans OSciliatable With Said 
element positioned to engage said member and 
shift it relative to said braking surface as Said 
element approaches either end of its oscillatory 
stroke, the frictional resistance between said 
in either aind Said braking surface being of Suf 
ficient agaitude to prevent the element fronn 
being carried along by the inertia, of the load 
3 citing on the element. 

2. The combination with a shaft and ineans for 
rotating it alternately in opposite directions 
through an angle of less than 360, a collar fixed 
to and rotatable with said shaft, a stationary 
member presenting a braking surface concentric 
With said shaft, a movable member having a 
braking Surface in frictional engagement With the 
Surface of Said stationary member, abutment 
means on said movable member, and abutment 
means on said collar cooperating with the abut 
ment means On said nowable member to shift 
the same relative to Said Stationary member, said 
abutment means being positioned so as to leave 
the shaft free of restraint throughout the major 
portion of its rotational movement in either 
direction. - 

3. In a Washing machine, in combination, a 
shaft, a casing having a bearing journaling said 
shaft, drive mechanism in said casing operative 
to rotate the shaft alternately in Opposite direc 
tions through an angle of less than 360°, a collar 
Inounted. On and rotatable With Said shaft, said 
casing having a counterbore positioned to receive 
Said collar and defining a cylindrical braking 
surface concentric with said shaft, a resilient 
band confined in Said counterbore in frictional 
engagement With Said braking surface, said band 
having opposite end portions bent in Wardly to 
form radially disposed abutments, and lugs 
formed on said collar defining spaced abutments 
engageable alternately with the abutments on said 
band as the shaft approaches its limit positions 
of rotation. 
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