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WASHING MACHINE 
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My invention relates in general to washing 
machines. It relates also to an improved agitator 
drive assembly for washing machines, and wash 
ing machines employing Such drive assembly. 
Machines for washing clothes and the like con 

ventionally take different forms and are made 
in different sizes to accommodate different 
amounts of materials to be washed. In the home 
washer field with which my invention is pri- ' 
marily concerned, washing machines comprise, 
in their simplest form, a tub for holding water 
in which clothes are inserted, and an agitator 
within the tub for performing the Washing op 
eration. These machines may be relatively small, 

... in which a so-called table model is often en 
ployed; they may be of intermediate size, in 
which a table model or a stand model is em 
ployed; or they may be of a relatively large size, 
usually a stand model supported on a suitable 
understructure upon the floor. Many manufac 
turers produce these various models, and, from 
time to time, may be required, in accordance 
with the demands in the trade, to change styles, 
add different sizes and models to the line. 
To reach a suitable volume of trade, particul 

larly in the smaller size washing machines, it is 
imperative that the price be kept down to a mini 
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num, notwithstanding the fact that the develop- - 
ment of a new model may require extensive de 
velopment costs, design work, the production of 
new tools, and the like. As a consequence, to 
reach a market, manufacturers often are com 
pelled to make such savings in materials and 
workmanship as is possible, with the result that 
the quality of the product suffers, and the piece 
of equipment built to reach a certain market, 
because of slip-shod engineering, manufacture 
and assembly, may be inadequate for sale on any 
market. 
My invention is directed toward meeting this 

problem from a novel standpoint and is con 
cerned with such improvements in structure and 
design that the major portion of the equipment 
usually requiring special engineering and devel 
opment of special tools may, with either no 
change or relatively very simply made changes, 
be employed in substantially all models built by 
the manufacturer or which may be built by the 
manufacturer as the market demands vary. 
The principal object of my invention is to meet 

the problems considered hereinabove, particular 
ly through the utilization of an improved agitator 
drive assembly which may be incorporated on 
various types of washing machines. 
Another object is the provision of an improved 

agitator drive mechanism. 
A further object is the production of an in 

proved agitator drive assembly which, as a single 
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ers, including the so-called table models and 
floor models. 

In carrying out my invention, I utilize a frame 
member, preferably cast in a single piece, which 
serves as a support or mounting for a motor, a 
gear case, an agitator shaft, and drive mecha 
nism between the gear case and agitator shaft, 
the frame also being provided with means for at 
tachment either to the bottonh of a tub in a floor 
model, or to a cover member in the table model. 
The gear case preferably houses a worm and 
worm gear to effect a single-stage speed reduc 
tion, the worm being driven directly from the 
motor shaft and the worm gear operating the 
drive connection between the gear case and agi 
tator shaft. This construction provides for very 
simple means for effecting such changes as may 
be necessary when the power of the motor is de 
creased or increased in going from one capacity 
washer to another, as will be explained in the 
body of the description which follows. 

In the drawings, 
Fig. 1 is a vertical sectional view taken through 

a floor type washer illustrating a preferred em 
bodiment of my invention, some of the parts be 
ing shown in elevation; 

Fig. 2 is a bottom plan section taken on the line 
2-2 of Fig. 1, showing the manner in which the 
agitator drive assembly is secured to the bottom 
of the tub; 

Fig. 3 is a vertical sectional view taken through 
a table-type washer equipped with an agitator 
drive assembly substantially identical with that 
shown in Fig. 1; ?? 

Fig. 4 is a plan view such as would appear from 
the line 4-4 of Fig. 3, looking in the direction 
of the arrows, part of the figure being broken 
away to illustrate a detail; 

Fig. 5 is a side elevational view, partly in sec 
tion, of the agitator drive assembly shown in 
Fig. 4, the mounting of the assembly to the cover 
being illustrated; and 

Fig. 6 is an irregular sectional view taken on 
the line 6-6 of Fig. 5, looking in the direction 
Of the arrows. 

Except for minor modifications, which will be. . 
pointed out hereinafter, the agitator drive as 
sembly shown in connection with Fig. 1 is identi 
cal with that shown in connection with rig. 3, 
and Figs. 4, 5 and 6 can be taken as illustrating 
details of Fig. 1 as well as details of Fig. 3. 
For convenience, the entire structure, compris 
ing the embodiment of Fig. 1, will first be de 
scribed, followed by a description of the embodi 
ment of Fig. 3, and finally the details of the 
agitator drive assembly as employed in both the 
table model and the floor model of the Washer. 

Referring now first to Fig. 1, the washer there 
illustrated comprises a tub adapted to hold 

unit, is adapted for use with various style wash-washing water, and material to be washed. An 



annular reinforcing member f is beaded around 
the top edge of the tub fo and also has a gen 
erally inwardly projecting flange portion on which 
a cover 2 is adapted to rest. This cover is re 
cessed at its center and a handle 3 is supported 
in the cover at the recessed portion so as to leave 
a uniformly arcuate top surface with no broken 
lincs to marits appearance. A generally inverted 
cup-shaped lower portion 4 is co-extensive in 
cross.sectional area with the tub portion and 
comprises a housing for the agitator drive as 
sembly generally indicated in the drawings by 
the reference character l6. This housing por 
tion 4 is suitably secured to the bottom of the 
tub portion, and an annular style strip f is dis 
posed over the jointure between the tub an 
housing member. A spider 8, shown more par 
ticularly in Fig. 2, is secured to the top portion 
of the housing member 4, the top of the housing 
portion being dished slightly to provide space 
for the heads of fastening bolts 9. The agitator 
drive assembly is secured to the spider 8 by 
suitable fastening means such as screws. 

Legs 2 provided with casters 22 adapted to 
roll on the floor have an upper angular portion 
through which they are fastened by means of 
bolts 23 to the apron portion of the housing 
member 4. By utilizing an angular construc 
tion in this manner, the legs 2 can be formed 
by suitable operations from sheet metal, there 
by maintaining lightness and, at the same time, 
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tator drive shaft 36. To effectually seal the tub 
against leaking at the point where the drive shaft 
36 passes through the bottom thereof, a tube 37 
is provided extending around the drive shaft and 
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through the bottom of the tub and the top of 
the housing member f4. In the preferred form, 
the tube or tubular member 37 is provided with 
threads at its lower end and has its terminus 
threaded in the central portion of the spider 
8. A large nut 38 is threaded on the tubular 
member at the top within the tub, and sealing 
gaskets 39 are provided at each side of the tub 
bottom so as to form a water-tight connection. 
Thus the tubular member 37 is sealed in the bot 
ton of the tub, and has its upper end well above 
the waterline. The agitator drive shaft 36, ex 
tending above the tubular member 37, is there 
fore adapted for connection to the agitator 33 
without possibility of admitting water to the in 
side of the housing member 4 and coming in 
contact with the agitator drive assembly. If de 
sired, a packing 4 of oiled felt or the like may 
additionally be employed at the top of the tubu 
lar member 37 substantially in the place shown. 

In the table model shown in Fig. 3, I provide a 
tub 46 equipped with side handles 47, and pro 
vided with annular corrugations in its sides and 
bottom, as shown, for reinforcement. A cover 
48, having an annular reinforcing bead 49, slides 
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more than adequate strength. For further re 
inforcement, however, utilize tie rods 24 Sup 
ported between oppositely disposed legs, and, 
where four legs are employed, as in convention 
all practice, two such tie rods are employed. In 
Fig. 1, one of the legs 2 is shown substantially 
in full elevation. A bottom cover 26 is provid 
ed on the housing member 4 to entirely enclose 
the agitator drive mechanism, an upwardly 
turned annular integral flange portion 27 lying 
against the inside wall of the housing member 
4 and suitably secured in place. The bottom 
cover portion 26 and its flange 2 are so shaped. 
as to extend around the leg portions so as to 
substantially imperforately seal the agitator 
drive assembly against the admission of dust, 
dirt and the like, which might otherwise be 
picked up from the floor. 
The agitator drive assembly is preferably pro 

vided with cooling means, such as by the em 
ployment of a fan blade for air cooling the mo 
tor, as will be explained. One portion of the 
housing member 4 is provided with perforations 
as shown at 28 for the admission of cooling air. 
The air is exhausted in part through the same 
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openings 28, and in part through the interstices . 
between the housing member 4 and the bottom 
cover 26. ? 

For convenience in emptying the tub 2, a hose 
29 is provided, this hose being connected to a 
nipple 3 extending through the bottom of the 
tub and through the upper portion of the hous 
ing member 4. The hose connects to this nip 
ple, extends through an aperture provided for 
the purpose in the housing member 4, and has 
its upper end normally supported in a bracket 
32 above the waterline. To empty the tub, it is 
merely necessary to remove the top of the hose 
from its bracket so as to place the outlet of the 
hose below the water level. The tub is provided with an agitator 33. 
adapted for reciprocation about its axis. It is 
provided with a hollow axle body 34 formed at 
LLLLLM ALAALAL AAALq AqA LLLL LLM LS SS AAAAAAAAqAMMAq S S AA AASASqqqqq qqqq qqA qA AASqS AqAqS S SS qSAAA AAA S AAAA 75 era: - - 
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down over the tub, the cover portion being pro 
Vided with side handles 5, as shown. Spaced 
inwardly from the handles is a dished portion 
52 forming a support for the agitator drive as 
Sembly indicated generally by the reference 
character 6. A dome-shaped housing 53, serv 
ing as a cover for the agitator drive assembly, is 
Suitably secured to the cover around the dished 
portion 52. Suitable apertures are provided in 
the housing 53 for the introduction of cooling 
air drawn into and forced out of the housing by 
the fan blades associated with the motor, as will 
be explained. A vertically depending agitator 
shaft 54 extends through an aperture provided 
in the dished portion 53 of the cover, and car 
res an agitator 56 at its lower end in such a 
position as to produce suitable action of the wa 
ter for Washing clothes or other materials con 
tained in the tub. 

Referring now particularly to Figs. 4, 5 and 6, 
the agitator drive assembly comprises prefera 
bly a frame piece 5T adapted to support all of 
the operating parts of the agitator drive assem 
bly so that these parts with the frame 57 com 
prise a unitary assembly adapted for attachment 
either to the bottom of a tub, for example, in 
the floor model shown in Fig. 1, or to the top 
of a cover member, as shown, for example, in 
Fig. 3. - .. 

Preferably this frame member 57 is a single 
piece with all of its parts integral, and is suita 
bly formed by casting. I have found that very 
good results are attained by the utilization of a 
die casting, the metal employed being prefera 
bly a high zinc alloy suitable for die casting, 
combining adequate strength and suitable light 
ness to facilitate its being used both for adequate 
ruggedness where a relatively large size washer 
is produced, and adequate lightness when it com 
prises a part of a relatively light weight table 
model Washer. 
The frame 57 has a center section. 58 compris 

ing a mounting bracket for securing the entire 
assembly in position, and a journal portion 59 
for the agitator shaft. Extending upwardly 
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versed position) from the center portion 8 are 
a pair of mounting brackets S adapted to di 
rectly support a motor 52. 
The motor employed is preferably a shaded 

pole induction motor of the Sub-Synchronous 
type, that is a motor normally running at Con 
stant speed, but capable of Slowing down under 
an unusual load to below its normal speed with 
Out stopping. This form of motor is particularly 
suitable on relatively small sizes. In place of 
the shaded pole induction motor, however, I may 
employ any suitable electric notor such as a 
suitably designed universal motor capable of 
operation on either alternating or direct current. 
Those skilled in the art will understand that the 
motor may be modified to suit particular condi 
tions. In the form of motor shown, a suitable 
stator is provided, including a coil 63, and a 
laminated pole piece 63. The pole piece structure 
6é is suitably employed for mounting the motor 
as a whole to the mounting bracket , although 
obviously a separate frame might be employed, 
if desired. A rotor, not shown in detail, is en 
ployed for driving a motor shaft 65, the motor 
shaft being supported in suitable bearings car 
ried by a frame piece 6S secured to the pole 
piece assembly Sá. One end of the motor shaft 
65 is provided with a propeller Sior continuously 
delivering a column of cooling air across the 
notor, 

... Substantially at 180 degrees from the mount 
ing bracket si, the frame member is provided 
With an upward extension 63 forzined to provide 
an integral gear case 69. The gear case is Sole 
what irregular in shape, and includes the relia 
tively large central portion for receiving a worn 
gear and an open portion at the side for re 
ceiving a worn 2. Near the portion where the 
worn 2 is housed, the gear case portion is 
provided with journals for a drive shaft, 3, a 
ball A, functioning as a thrust bearing, also 
being housed at the end of the shaft 3 in a 
extension of the bearing portion for the shaft. 
The worn 2 is formed separate, from the shaft 
3, but is adapted to be secured thereto by means 

of a screw 6. In the assembly of this portion 
of the mechanism, therefore, the process en 
ployed is to insert the ball 75, place the worm 
72 in position, side the shaft 73 into the position 
shown in Fig. 5, and tighten the screw 6. When 
the shaft 3 is driven, therefore, it drives the 
Worm, and the Worm, meshing with the worn 
gear I, therefore, drives the worm gear. 
The worn gear is mounted on a worn gear 

shaft 77, the lower end of which is journaled in a 
well-like aperture formed in the gear case portion 
of the frame member 5. This feature is shown 
in Fig. 6. The upper part of the shaft is 
journaled in a boss 8 formed as an integral 
part of a gear case cover 79. This gear case 
cover is formed to fit snugly over the gear case, 
and is provided with an inner fiange 79, the 
position of which is accurately determined so 
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connection 8 between these two shafts, prefer 
ably in the form of a coiled wire, as particularly 
illustrated in Fig. 5, secured on threads at the 
ends of the shafts running in such a direction 
that the coils of the wire tend to become tight 
ened On the threads when the motor is rotating 
in its normal direction. I find this arrangement 
to be very suitable in the connection in which II 
employ it, but other suitable flexible connections 
may be utilized, if desired. 
As an upper bearing for the agitator shaft 

shown as shaft 5 in Fig. 5, I provide an exten 
sion 82 of the gear case cover 9. This is made 
pOSSible because, although the frame 5 con 
prises an integral structure, the geair case cover 
is finished accurately and also accurately posi 
tioned on the gear case portion of the fraine, 
So that, when assembled, the bearing in the 
portion 82 and the bearing in the boss 59 are 
directly in line, and the agitator shaft can be 
Supported Without binding. - 
To impart a reciprocating motion to the agita 

tor shaft 5 from the worm wheel shaft which 
has a constant rotary motion, provide a series of 
links, including a drive link 83, a connecting link 
8 . (Fig. 4), and an agitator link 86. The drive 
link 83 is secured to the top of shaft , a fiat 
portion being provided at one side of the shaft 
to prevent relative motion between the shaft and 
link. The link 83 carries an upwardly extending 
pin 8, while link 85 carries an upwardly extend 
ing pin 88. The connecting link 33 has end bosses 
provided with apertures for receiving the pins 

40 

4 

that, when the cover is assembled in place, the 
shaft will have true alignment in its two 
bearings. 

it will be seen at once that, since the motor 
is secured on the integral mounting bracket 8 
and the shaft 2 is journaled in the integral 
bearings forming a part of the gear case, the 
motor shaft $5 and the drive shaft 3 fast be 
connected in Such a nanner as to prevent ex 
cessive side thrust or binding against their re 
spective bearings. To afford adequate tolerance 
for manufacturing purposes, I provide a flexible 

8 and 88, respectively, suitable fastening means, 
Such as the cotter pins shown, being employed to 
hold the connecting ink in position. The agita 
tor link 88 is secured on an upper extension of 

, the agitator shaft 56, a flat portion ori one side 
of the shaft being provided to prevent relative 
movement between the agitator link and agitator 
shaft. 
The agitator drive mechanism is designed to 

operate without attention as to lubrication in 
definitely during its life or at least over rela 
tively long periods of time. The worm and worn 
wheel within the gear case are lubricated by in 
serting a substantial amount of relatively heavy 
grease before the cover 9 is placed in position. 
This grease not only lubricates the worn and 
Worm Wheel directly, but also, through the rela 
tively small annount of seepage which occurs, 
maintains the bearings lubricated, such as the 
bearings for the shaft 3 and the bearings for 
the shaft - 7. The drive arrangement from the 
worm gear to the agitator shaft is lubricated by 
a series of felt inserts 8, 92 and 93. In each 
case, the insert is co-extensive with the recess 
provided in the moving member around the 
shaft or pin with which it is associated, and 
cover means, suitably a simple washer, is pro 
vided to protect the felt. When I speak of felt. 
it is to be understood that I include any felted . 
or similar material capable of acting by absorp- . 
tion as a reservoir for oil or grease. By satu 
rating the felts with a suitable lubricant, I find 
that ample lubrication is provided over long 
periods, particularly since the parts do not move 
relative to each other at high speed. 
Thus it will be seen that the agitator drive 

mechanism, at least so far as its principal parts 
are Concerned, may be identica in the embodi 
ment shown in Figs. 1 and 3. Slight modifications 
nay be desirable, and, in the drawings, illus 

trate slightly different means for supporting the 
agitator shafts 36 and 65, respectively. In the 
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case on the other leg of the U, a motor mounted 
on said brackets and having a horizontal drive 
shaft, a pair of shafts journaled in said gear case, 
one vertical and the other in line with said notor 
shaft and connected thereto, speed reducing 
gears in the gear case and disposed between said 
pair of shafts, an agitator drive shaft journaled 
in the journal portion of said central portion of 
the frame member, and mechanical connections 
between said vertical shaft and agitator drive 
shaft for converting rotary motion of the first 
into oscillatory movement of the second. 

4. An agitator drive assembly for a Washing 
machine, said assembly comprising a single piece 
frame member adapted to support all Operating 
parts of the assembly to produce a unitary device 
for attachment at the bottom of a tub Or on a 
cover. of the washing machine, said single piece 
member having a central portion of generally U 
shape, with means for attachment to a support, 

0. 

5 
on the other leg of the U, a motor mounted on 
said brackets and having a horizontal drive 
shaft, a pair of shafts journaled in said gear case, 
one vertical and the other horizontal and in line 
with said motor shaft, said horizontal shaft and 
motor shaft being threaded, a coil spring having 
its ends threaded on said shafts whereby to for . 
a flexible, connection between them, Speed re 
ducing gears in the gear case and disposed be 
tween said shafts, a vertically disposed agitator 
drive shaft journaled in the journal portion of 
said central portion of the frame member, a rela 

20 
and a journal portion, a pair of mounting brack 
ets on one leg of the U and an integral gear case 
on the other leg of the U, a motor mounted on 
said brackets and having a horizontal drive 
shaft, a pair of shafts journaled in said gear 
case, one vertical and the other in line with said 
motor shaft and connected thereto, speed reduc 
ing gears in the gear case and disposed between 
said shafts, a vertically disposed agitator drive 
shaft journaled in the journal portion of Said 
central portion of the frame member, a relatively 
short crank arm secured to the said vertical 
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shaft, a relatively longer crank arm secured to 
said agitator drive shaft, said arrns mounted to 
move in the same plane, and a single link Con 
nection between said crank arms. 

5. An agitator drive assembly for a Washing 
machine, said assembly comprising a single piece 
frame member adapted to support all operating 
parts of the assembly to produce a unitary device 
for attachment at the bottom of a tub or on a 
cover of the washing machine, said single piece 
member having a central portion of generally U 
shape, with means for attachment to a Support, 
and a journal portion, a pair of mounting brack 
ets On One leg of the U and an integral gear case 
on the other leg of the U, a motor mounted on 
said brackets and having a horizontal drive 
shaft, a pair of shafts journaled in said gear case, 
One Vertical and the other horizontal and in line 
with said motor shaft, said horizontal shaft and 
motor shaft being threaded, a coil spring having 
its ends threaded on said shafts whereby to form 
a flexible connection between them, speed re 
ducing gears in the gear case and disposed be 
tween said shafts, an agitator drive shaft jour 
naled in the journal portion of said central por 
tion of the frame member, and a direct me 
chanical connection between said vertical shaft 
and agitator drive shaft, so constructed and ar 
ranged as to convert rotary motion of the said 
vertical shaft into oscillatory movement of the 
said agitator drive shaft. 

6. An agitator drive assembly for a washing 
machine, said assembly comprising a single piece 
frame member adapted to support all operating 
parts of the assembly to produce a unitary device 
for attachment at the bottom of a tub or on a 
cover of the Washing machine, said single piece 
member having a central portion of generally U 
shape, with means for attachment to a support, 
and a journal portion, a pair of mounting brack 
ets on one leg of the U and an integral gear case 

tively short crank arm secured to the said ver 
tical shaft, a relatively longer crank arm secured 
to said agitator drive shaft, said arms mounted 
to move in the same plane, and a single link COn 
nection between said crank arms. 

7. An assembly as defined in claim. 6, where 
in said motor shaft has a shaft extending in a 
direction opposite to said drive shaft and carries 
a fan blade shaped to drive cooling air across the 
motor and remaining portions of the assembly. 

8. An agitator drive assembly for a washing 
machine, said assembly comprising a single piece 
frame member adapted to support all operating 
parts of the assembly to produce a unitary device 
for attachment at the bottom of a tub or or a 
cover of the Washing machine, said single piece 
member having a central portion of generally Ur 
shape, with means for attachment to a support, 
and a journal portion, a pair of mounting brack 
ets. On one leg of the U and an integral gear Case 
on the other leg of the U, a motor mounted on 
said brackets and having a horizontal drive 
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shaft, a pair of shafts journaled in said gear case, 
one vertical and the other horizontal and in line 
With said motor shaft and connected.thereto, a 
worm gear journaled in said gear case and in 
tegral with said horizontal shaft, a Worm wheel 
integral with said vertical shaft, said worm 
wheel meshing with said worm gear, an agitator 
drive shaft journaled in the journal portion of 
said central portion of the frame member, and a 
direct mechanical connection between said ver 
tical shaft and agitator drive shaft, for convert 
ing rotary motion of the first into Oscillatory 
movement of the second. 

9. An agitator drive assembly for a Washing 
machine, said assembly comprising a single piece 
frame member adapted to support all operating 
parts of the assembly to produce a unitary device 
for attachment at the bottom of a tub or on a 
cover of the Washing machine, said single piece 
member having a central portion of generally U 
shape, with means for attachment to a support, 
and a central journal portion, a pair of mounting 
brackets on one leg of the U and an integral gear 
case on the other leg of the U, a motor mounted 
On Said brackets and having a horizontal drive 
shaft, a pair of shafts journaled in said gear 
case, One vertical and the other in line with said 
motor shaft and connected thereto, the connec 
tion to said, motor shaft comprising a flexible 
coupling, speed reducing gears in the gear case 
and disposed between said pair of shafts, an 
agitator drive shaft journaled in the journal por. 
tion of said central portion of the frame mem 
ber, and mechanical connections between said 
vertical shaft and agitator drive shaft for con 
verting rotary motion of the first into oscillatory 
movement of the second. 
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