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Patented Dec. 22, 1953 2,663,176 

UNITED STATES PATENT office 
George C. Graham, Ridgewood, N.J., 
Graham & Barker, Ridgewood, partnership 

assignor to 
J., a limited 

Original application July 26, 1944, Serial No. 
546,596. Divided and this application Novem 
ber 15, 1948, Serial No. 60,117 

My invention relates to washing machines.and 
is here illustrated, by way of example, in con 

...nection with a household laundry, machine. 
This application is, a division of my co-pend 

ing application Serial No. 546,596, filed July 26, 
1944, entitled Automatic Washing. Machines, now 
Patent No. 2,453,707, issued November 16, 1948, 
to which reference may be had. 
The present application has to do with the 

new and improved washing-action and the unique 
construction of various parts of the washing 
machine. It will be recognized that the prin 
sciple illustrated may be...changed in various re 
spects for different types of...washers and for 
different fields of use, within the spirit, and scope 
of my invention. - - - - - - 

Among the objects of the invention are, to 
render the washing, action more effective, as pro 
viding, for obtaining a more or less energetic 
Washing action, for the flushing, off of scum, etc., 
from the washwaterprior:torinsing, and the pro 
tivision of improved baffle means in-the-washing 
chamber or tub. . 
Another object of the invention is to improve 

sthe draining facilities of a -washing chamber 
whereby to-better-clean the wash batch, and to 
reduce the operating period. 

Further objects of the:invention.are to provide 
:as new ; and improved method of producing a 
gyratory stub movement, to arrange for the ad 
justmentithereof as needed, and a news and-in 
proved water inlet arrangement, which also is 
operable asa-spray:rinse for-the-washed, clothes. 
A still further object of the invention is to 

provide a washing machine of the, above indi 
gcated character that: shall be simple ang durable 
sin; construction, economical to-manufacture, and 
effective in operation. . . . . . 
The invention will be better understood from 'the following description, takening conjunction 

with the accompanying drawings, in which 
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2 
Fig. 6 is a view, taken substantially along the 

line 6-6, of Fig. 5, and showing also the clamp 
of Fig. 1; 

Fig. 7 is an enlarged view, invertical substan 
tially central plan section, of one of two baffle 
-elements, shown at the upper-left and lower right 
handportions, respectively, of the tub of Eig. 1; 

Fig. 8 is a view, of the element of Fig. 7, taken 
at right angles thereto; 
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metal side Wall 
spheroidal shape having parallel plane top and 
bottom perimeters ...f5 and 16 of substantially 

Figs. .9 to 13 inclusive are, detail views insec 
.tion, taken along, the lines 9-9, 0-0, ... -, 
2-2 and 3-f3, respectively, of Fig. 7; and 
Fig. 14 is a Sectional view, taken substantially 

along the line 4-4 of Fig. 7, showing, in addi 
tion thereto, an enlarged detail, partially in ele 
Vation and partially insection, of a valve indi 
cated near the lower right-hand portion of the 
tub shown in Fig.1, the latter figure also show 

at a 

lowing specification will use the same reference 
numerals for the several parts as are used in 
said, application Serial No. 546,596. . . 

Referring to the drawings, the illustrated.ma 
chine comprises,a watertight housing or outer 
container 4f supported upon an inclosing base 
42. enclosed at the top by a lid. A5, The clothes 
receiving tub.46 includes a non-corrosive sheet 

(4 of substantially semi 

channel section and Z-section respectively. 

35 

40 

Fig.1-issa Substantially central section in rver 
stical plane, of: a machine, constructed in accord 
ance With-One-example of the invention, drawn 

considerably reduced-scale, and certain parts 
ibeing omitted for clarity of illustration; 

Eig. 2:is ran-enlarged detail view of the rela 
tionship of the coversand the Washing machine 
stub; salad . . . . . . . . . 

Fig. 3;is a view similar to:Fig.2 with the parts 
thereof in:different position; , - 

iFig.:4 is a top:plan view, with the top lid an 
intermediate ; shelf removed, and other parts 
omitted, of the structure of Fig.1; 

Fig. 5 is an enlarged detail view, intelevation, 
of an inlet conduit structure for the tub; 

The top perimeter 5 partially embraces a 
reinforcing neck ring t. 9 (Fig. 2) which has 
a lip, 20. The cover 47 is floatingly received in 
the perimeter 15 and is of dish shape with a 
radially...extending top flange 2 that overlies 
the perimeter f 15 of the tub, an upright side 
wall 22, and a concave bottom wall 23,having 
perforations 25therein. 
The neck 19 and the corresponding portion 

of the tub side wall, 14.have permanently reg 
listering apertures 126, and the lower portion of 
the side wall 22 of the cover 47 has apertures 

45 27 for cooperation with the apertures 26, sas 
Will appear later. 
The cover 47 is held upon the tub by means of 

a clamp ring f3 which is a channel section, and 
engages beneath the lip 20, of the reinforcing 

50 

55 

ring. The ring, 3 f is-split, as indicated in Fig. 4, 
the ring carrying at one side of the split a bail 32 
which has pivotally mounted thereon, one portion 
of.a. toggle link 33 and a handle. 34. When the 
link is open, the ring 3 expands So...that the 
cover may be removed from the tub, and when 
the clamp is in the other position, the ring 3 
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3 
is clamped tightly against the neck if 9. The 
ring 3 has a sufficiently deep channel section 
to permit the raising of the cover 47 SO as to 
bring the holes 27 thereof in register with the 
holes 26 as shown in Fig. 2. When the cover 
is in its lower position, shown in Fig. 3, the holes 
27 of the cover are below the perimeter 5 so 
as to communicate with the interior of the tub 
4S. In this position, the side wall 22 of the 
cover closes the apertures 26. During cer 
tain operations, as will be hereinafter described, 
the cover is in the upper position shown in Fig. 
2 SO that Water in the tub drains through the 
holes 25 of the cover and the registering holes 
26 and 27, and at other times the water which 
enters through the holes 25 drains back into the 
tub while the cover is in its lower position shown 
in Fig. 3. 
The bottom wall 56 of the tub is arched up 

wardly toward the center of the tub from a pe 
ripheral shoulder 36; the bottom of the tub 
may be flat or concave, as well as the convex 
shape shown. A diaphragm 55 extends over the 
bottom and has a bead-like peripheral margin 
37 which is received by the shoulder 36 (Fig. 

6). The bead and shoulder fit beneath the off 
set perimeter 6 of the tub side wall 14, and 
all are clamped within a split ring 38 of chan 
nel section. The diaphragm is operated periodi 
cally, by means of fluid pressure supplied through 
diaphragm valve 72 to flush the tub and to dry 
the clothes, all as more fully explained in said 
application Serial No. 546,596. - 
As seen in Figs. 1 and 4, bosses 5 on the 

underside of the tub bottom wall 56, register with : 
bosses 52 on the spider 50 for the reception of 
screws 53 whereby the tub is held in position 
supported on the spider. The tub 46 has a water 
inlet tube 56 which communicates. With a pair 
of ports 57 in the tub side wall 4 adjacent 
the bottom thereof. The tube. 56 is secured 
in place on the tub by means of coupling 58, 
and extends downwardly and thence inwardly 
along the underside of the spider 50, to which 
it is attached by a clip 6 f and screw or screws . 
62. Flexible hose 64 connects to the end of 
tube 56 and at its other end the hose is con 
nected to the bottom of a soap container 83 in 
cluded in the fluid supply circuit as explained 
more fully in said application Serial No. 546,596. 

Referring to Figs. 1, 4, and 7 to 14, inclusive, 
each of the baffles 52, of which there are two 
in the present machine disposed at diametrically 
opposite positions on the inner surfaces of the 
tub side wall 4, comprises a shell, as of cast 
metal, having a flat upright side wall 2 and 
an opposite wall 22 which slopes, or is rearward 
ly convex, from the wall 2 f, with a curved upper 
edge portion 2 3, as viewed in Fig. 8, merging 
into a straight edge lower portion 24. Viewed 
in the directions of section lines 9-9 to 3-3, 
inclusive, the development of the contour of each 
baffle 52 is shown in Figs. 7 to 13, inclusive, re 
spectively. Lugs 2: 6 receive screws 27 by which 
the baffle is secured to the tub side wall 4, with 
the open inner face of the baffle shaped in con 
formity to the spheroidal side Wall 4 thereof. 
The walls 2 and 2 2 are joined, at the radially 
innermost portions thereof from the wall 4, by 
a rounded edge portion 28, and each of the walls 
2 and 22 is provided with apertures 22 open 
at all times to the interior of the tub for the 
admission of water to the baffle for the purpose 
hereinafter explained. 
The operation of the tub 46 is such that the 
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4. 
water and clothes in the tub move in a clock 
Wise direction, the flat sides 2 of the baffles face 
in the counterclockwise direction and extend 
transversely to the direction of motion in the 
tub. In the forward motion of the tub, the 
Somewhat rotational movement of the clothes 
and Water is interrupted twice as the clothes en 
gage the flat sides 2 of the pair of baffles 52. 
The sloping sides 22 of the baffles, facing in the 
direction of rotation, more or less allow the 
clothes to Slide off the baffles. 
The purpose of the baffle valves about to be de 

Scribed is to control the draining of water from 
the tub at the bottom thereof. As the oafie 
valve structures are alike, it is only necessary 
to describe one, and of course only one may be 
used if desired. 
At the lower portion, each baffle 52 is provided 

with laterally extended shoulders 222, which, in 
cooperation with the adjacent tub side wall , 
form a slideway 223 for a valve flap 226, as seen 
in FigS. 8, 12, 13 and 14. The flap has apertured 
Wings 227 for pivotal connection to a pair of 
links 23. In its lower position, as indicated in 
Fig. 14, the flap 226 covers drain outlets 233 in 
the tub side wall f f4 to prevent the escape of 
water from the interior of the baffle, and conse 
quently, from the interior of the tub 46. 
The valve 8, which controls the upward and 

downward movements of the valve flap 226, corn 
prises a cylinder 236, fixed in position on the 
tub wall f4 by brackets 235 (Fig. 1). The cylin 
der 236 has an end cap 23 (Fig. 14) provided 
With a tubular portion 24 constituting a slide 
bearing for a piston rod 242, and an end cap 
238 which has a tubular inlet 243 from which 
a water Supply hose 246 extends through a suit 
able opening in the tub side wall f 14 to the me 
chanical automatic control valve 70. A piston 
head 248 is Secured to the rod 242 within the 
cylinder 236, as by nuts 252. Similarly secured 
to the piston rod 242, outside the cylinder 23S, 
is a cross piece 253 having ears 254 for pivotally 
receiving the upper ends of the links 23f. The 
pivotal connections of the links allow the flap 
226 to slide in the guide 223 notwithstanding the 
angular mounting of the cylinder 236 due to the 
curved contour of the tub. 
When the tub is to be drained by this means, 

Water is admitted through the hose 246 into 
the cylinder 236, the piston head 248 and the 
rod 242 move upwardly, as viewed in Fig. 14, 
thus moving the valve flap 226 upwardly to allow 
Water to drain through the apertures 233 into 
the outer container 4. When the water Sup 
ply to the cylinder 236 is cut off, the piston 
head 248 and the flap 226 move to the lower 
closed position under the action of the spring 
255, the water in the cylinder escaping into the 
Outer tub 4f through the Small bleeder opening 
256. 
The tub Operating mechanism 5, as better seen 

in Fig. 1, comprises a tubular sleeve having a 
portion 262 of small diameter fitting in the spider 
bearing 63, and a portion 263 of large diameter 
Outside the bearing, thereby providing a shoul 
der 266. A nut 267 cooperating with a screw 
threaded part of the sleeve portion 262 secures 
the sleeve to the bearing 63. An inclined shaft 
268, journaled by a ball bearing 27 in the sleeve 
portion 263 and at its upper end in the sleeve 
portion 262, is adjustably held by a nut. 272 in 
a slot 273 of an arcuate arm 276 that is secured, 
as by a nut 277, to the upper end of a drive 
shaft 288. - 



5 
The shaft 288 is journaled in a bearing 289 that 

is mounted in a plate 290 on the bottom '98 of 
the outer-container, and in a thrust bearing 29, 
mounted in the gear housing 65. This housing 
encloses a worm wheel mounted on "the shaft: 
288, for cooperation" with a -worm-293 fixed on 
a shaft 296 of the motor -66. The worm and 
Wormwheel are symbolical of any suitable gear 
reduction mechanism"that may be used between 
the motor and the tub drive shaft. The motor 
shaft also extends to the centrifugal pump 67 
for driving the latter: at the speed: of the motor, 
At this point it may be mentioned that the 

shaft 296 is further connected, through a suit 
able Speed reducing mechanism, here shown as 
sabelt and pulley device 30, and bevel, pinions 
362, to a vertical shaft, 303 for actuating the 
mechanical automatic control valve unit 70, and 
the booster, pump 75 hereinafter described. The 
shaft).303 is enclosed within a standpipe 304 hav 
sing a water tight connection with the bottom of 
the outer tub 4. . 

As the shaft 288 rotates; the arm 26 revolves 
: which, by reason of the inclination of the shaft 
268, produces a gyrating or “wobble' movement 2: 
of the tub 46 in cooperation with the tub guid 
ing; means 60. This guiding means comprises 
a bracket. 28. Secured to one of the bosses 52 
of the spider 50 and carrying shafts 3.285 on 
which, are journaled rollers 286 having rubber 
peripheral rings or tires 287 bearing at opposite 
sides of the stationary guide plate 57. The lat 
ter has an inner edge 58 drawn on an arc about 
the point of Oscillation of the tub, and the guid 
ing rollers 286 are held to up and down move 
ment by the plate 57 so that the tub does not 
rotate on its own axis. 
By loosening nut 22, shaft 268 can be ad 

justed in arm 276 to vary the inclination of the 
tub and thereby obtain different degrees of “wob 
ble' movement, resulting in more or less en 
ergetic Washing action. This means is only Sym 
bolical of other adjusting means that may be 
used to allow for different washing actions ac 
cording to the types of articles being Washed in 
tub 46. 
In the operation of the washing machine, after 

it is filled with clothes and water for washing 
fluid to the proper level, energization of the mo 
tor 66 will cause rotation of the shaft 288 and 
With it the crank arm 276. As the inclined shaft 
268 travels in its orbit, the tub 46 describes a 
gyratory motion in a clockwise direction, and 
the tub is kept from rotating on its own axis 
by cooperation of the rollers 286 and vertical 
guide plate 57. The action of the baffles in agi 
tating the clothes and water as the tub gyrates 
has been described. 

After the washing action is completed, the 
wash water is drained from the tub, which, in 
this instance, may be done in two ways. Fluid 
under pressure is admitted behind the diaphragm 
55 to raise it from the bottom of the tub, which 
Will lift the clothes and water toward the top 
of the tub, thus flowing the water out through 
the perforated cover and overflowing it into the 
outer container 4. Eventually, in this oper 
ation, the cover 47 will be pushed upwardly to 
bring about registry of the openings 26 and 
f 27 to complete the draining action through the 
top of the machine. This action is also known 
as flushing by reason of the fact that without 
the addition of any water the floatable foreign 
matter and soil will pass out of the tub before 
contacting the clothes to streak, spot and stain. 
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Second, fluid under pressure may be admitted 

to the drain valve cylinders; 8 to raise, the flap 
valve 226 so that water will drain through the 
perforated hollow baffles 52 and the drain open 
ings. 233 in the side wall of the tub, this water 
also flowing into the outer container 4. It Will 
be borne in mind that the tub is being continu 
ously operated so that all water is drained from 
the tub. Furthermore, the motor 66 operates 
the centrifugal pump 6 that is connected by 
pipe, foo to the interior of the outer container 
4t whereby to discharge the water from that 
container. to a suitable Waste drain disposal. 

After the draining is completed, the diaphragm. 
returns to its normal position of rest, and rinse 
water is admitted to the tub through water inlet 
tube 56, this water spraying over the clothes...as 
the tub is being filled with rinse water, and again, 
since the tub is...being continously. wobbled, the 
clothes mass, receives an effective spray rinse. 
If the drain valves if have not been closed, at 
least part of this preliminary rinse water will 
immediately pass out of the tub. When the drain 
valves are closed, the tub will be filled with water, 
and the clothes will receive...a...thorough rinsing 
by, reason of the agitation of the clothes in that 
Water. The Supply of rinse Water, may continue 
until the water overflows through the perforated 
cover. 47 and the rinsing completed in the flow 
ing water. Upon completion of the rinse-opera 
tion, the tub is again drained in the same manner 
and the Squeezing of the clothes by the diaphragm 
may be Such as to bring the clothes to a semi-dry 
condition ready for final drying either in the air 
or mechanically. 
The adjustability of the inclined shaft 268 in 

itS mounting Will vary the orbit of that shaft to 
thereby produce the more or less energetic wash 
ing action adaptable to the fabrics being laun 
dered. 

I claim: 
1. In a Washing machine, a tub including a 

Wall portion having drain outlets therein, motor 
operated means to wobble said tub for producing 
Washing action on articles in the tub, baffle means 
in the tub including a hollow baffle secured to the 
Wall of Said tub over said outlets and having in 
lets therein for admitting fluid from the tub to 
the baffle, a guide in said baffle adjacent the Wall 
of the tub, a shutter operable in said guide for 
Controlling the opening and closing of said out 
lets, a fluid operated piston operating said shutter, 
and control means located outside said tub and 
Connected to said piston for actuating the same. 

2. In a Washing machine, a tub having a sub 
Stantially semi-spheroidal wall, means oscillating 
and Wobbling Said tub for effecting a washing 
action on articles therein, and baffle means in 
the tub including a radial baffle having a surface 
conforming to said spheroidal wall and secured 
thereto, and having a radially inner edge curved 
in direction between its upper and lower ends 
and rounded transversely to said direction, a flat 
leading Surface extending substantially parallel 
to a radius of the tub axis between the tub side 
and Said edge, and a trailing surface sloping rela 
tive to Said leading Surface between the tub side 
and said edge. 

3. In a Washing machine, a tub including a 
side wall having spaced apart drain outlets there 
in, means including motor operated elements for 
calising oscillation and Wobbling of said tub about 
a horizontal axis for producing a washing action 
of articles and fluid in said tub, baffle means in 
the tub including a hollow baffle secured to the 
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- wall of said tub over said outlets and having in 
lets therein for admitting fluid from the tub to 
the baffle, a guide in said baffle adjacent the wall 
of the tub, and means operable in said guide for 
controlling the opening and closing of said out 
lets, whereby the draining of the tub through Said 
outlets is facilitated. 4. In a washing machine, a tub including a side 
wall having spaced apart drain outlets therein, an 
inclined shaft upon which the tub is mounted, a 
vertical motor driven shaft, a member rotated by 
the motor shaft upon which the inclined shaft is 
"eccentrically mounted, means for preventing ro 
tation of the tub about its own axis including a 
stationary vertical guide plate, a pair of rollers. 

' connected to said tub and adapted to engage said 
plate between them and to roll on respective sides 
thereof, baffle means in the tub including a hol 
low baffle secured to the wall of said tub over said 
outlets and having inlet ports for admitting fluid 
from the tub to the baffle, and means for control 
ling the opening and closing of at least one of 
said outlet and inlet ports, whereby the draining 
Of the tub through Said outlets is facilitated. 

5. In a Washing machine, a tub having a sub 
stantially semi-spheroidal side wall, means for 
Wobbling the tub about a horizontal axis includ 
ing an inclined shaft upon which the tub is 
mounted, a vertical motor driven shaft, a member 
rotated by the motor shaft upon which the in 
clined shaft is eccentrically mounted, a stationary 
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8 
vertical guide plate, a pair of rollers connected to 
said tub and adapted to engage said plate between 
them and to roll on respective sides thereof such 
means producing a motion of the Contents of the 
tub about the axis of the tub, and stationary 
baffle means in the tub in alignment with said 
guide having a leading Surface transverse to the 
direction of motion and a sloping trailing surface. 

GEORGE C. GRAHAM. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

. Number Name Date 
118,120 Ferguson ---------- Aug. 15, 1871 

1,510,087 Jones -------------- Sept. 30, 1924 
1581,905 Xardell ------------ Apr. 20, 1926 
1,665,959 Graham ---------- Apr. 10, 1928 
1,737,981. Smith -------------- Dec. 3, 1929 
1828,908 Perkins ------------ Oct. 27, 1931. 
2,138,501 Miller ------------ Nov. 29, 1938 
2,145,453 Miller ------------ Jan. 31, 1939 
2,263,963 Barry -------------- Nov. 25, 1941 
2,332,769 Zimarik ---------- Oct. 26, 1943 
2,438,273 Eastes ------------ Mar. 23, 1948 

FOREIGN PATENTS 
Number Country Date 

384,646 Great Britain -------------- 1933 
480,596 Germany ---------- Aug. 5, 1929 
556,791 Germany ---------- Aug. 13, 1932 

  


