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UNITED STATES PATENT OFFICE 
2,598,918 

AUTOMATIC WASHING MACHINE 

Clare S. Jacobs and Merton F. Wilcox, Detroit, 
Mich., assignors, by mesne assignments, to 
Horton Manufacturing Company, Fort Wayne, 
End, a corporation of Indiana 

Original application June 27, 1946, Serial No. 
679,698. Divided and this application July 24, 
1948, Serial No. 44,764 

5 Claims. (CI. 74-337.5) 
1. 

The invention relates to Washing machines 
and it has particular relation to a clothes 
washing machine which operates automatically 
through a given cycle of Operations. In certain 
respects the invention is related to those emi 
bodied in the Copending applications for patent 
filed in the names of Hyman D. Brotman, Serial 
Nos. 573,362, filed January 18, 1945, now aban 
doned, and 639,065, filed January 4, 1946, now 
Patent No. 2,468,919, and the Copending appli 
cation of Merton F. Wilcox, No. 606,525, filed 
July 23, 1945, now Patent No. 2,582,810. This 
application is a division of the Copending applin 
cation of Clare S. Jacobs and Merton F. Wilcox, 
Serial No. 679,698, filed June 27, 1946, 

In the Washing machines embodied in the co 
pending applications for patent, a perforated 
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cylinder is provided for containing the clothes 
to be washed and during the Washing and rinsing 
operations, the cylinder automatically is rotated 
first in One direction through a plurality of revo 
lutions and then in the other direction through 
a plurality of revolutions. After the final rinse, 
the cylinder is automatically rotated in one di 
rection at high sped for the purpose of extract 
ing moisture from the clothes So as to leave them 
in a semi-dry condition. The cycle of Operations 
may be altered as may be evident, and, for ex 
ample, one or more short extracting stages may 
be introduced, such as a short extracting stage 
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immediately following the washing stage and a 
short extracting stage immediately following the 
first rinsing stage. The present invention in 
volves improvements in the construction of the 
frame and the cabinet of the machine, improve 
ments in the operating mechanism and improve 
ments in the manner in which the parts are 
arranged and assembled. 
Another object of the invention is to provide 

an improved type of automatically Operated 
mechanism for governing movement of the cyl 
inder Wherein the reverse and high Speed opera 
tions may be performed efficiently and without 
undesirable strain on the Operating partS. 
Another object of the invention is to provide 

an improved type of operating mechanism which 
is mounted on the framework of the machine in 
a simple manner so as to promote Smoothness 
of operation and at the same time minimize 
shocks in the mechanism when changing from 
one stage of operation to another. 
Another object of the invention is to provide 

an improved operating mechanism wherein the 
changes from one direction to another and the 
change from slow speed rotation to high Speed 
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extracting rotation is effected in a simple man 
ner while still insuring positiveness and durabil 
ity in the Operation of the machine. 
Another object of the invention is to provide 

an improved Washing machine wherein the oper 
atting parts are readily accessible for repair or 
replacement or for any other attention that 
might be necessary. 
Other objects of the invention will become ap 

parent from the following specification, from 
the drawings relating thereto, and from the 
claims hereinafter set forth. 
For a better understanding of the invention, 

reference may be had to the drawings wherein: 
Figure is a front elevational view with certain 

parts broken away and other parts shown in 
CrOSS-Section, illustrating a washing machine 
constructed according to one form of the 
invention; 

Figure 2 is a cross-sectional view taken sub 
stantially along the line 2-2 of Figure 1, with 
Some parts broken away; 

Figure 3 is a top or plan view of the machine 
shown by Figure 1; 

Figure 4 is a side view of the operating mecha 
nism with certain parts removed for the purposes 
of clarity; 

Figure 5 is a cross-sectional view taken sub 
stantially along the line - of Figure 4; 

Figure 6 is a cross-sectional view taken sub 
Stantially along the line f2-2 of Figure 4; 

Figure 7 is a view taken substantially along 
the line 3-3 of Figure 4; 

Figure 8 is a cross-sectional view taken sub 
stantially along the line 4-4 of Figure 4; 

Figure 9 is a view on a larger scale taken sub 
stantially along the line 5-5 of Figure 6; 

Figure 10 is a cross-sectional view taken sub 
stantially along the line 6-6 of Figure 6; 

Figure 11 is a cross-sectional view taken sub 
stantially along the line 7-7 of Figure 6; 

Figure 12 is a cross-sectional view taken sub 
stantially along the line 8-8 of Figure 6; 

Figure 13 is a Cross-sectional view taken sub 
stantially along the line 9-9 of Figure 6; 

Figure 14 is a detail view in section showing 
the means for shifting the reversing clutches; 

Figure 15 is an end view of the cam for con 
trolling the temperature of the inlet water; 

Figure 16 is a developed plan view of the cam 
shown by Figure 15; and 

Figure 17 is a diagrammatic view illustrating 
the arrangement of cams, valves, and electric 
circuit. S. 

Referring to Figures 1 and 2, it may be stated 
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initially in general terms that the machine con 
prises an inner framework 0, a tub , a rotary 
cylinder 2, automatically operating mechanism 
f a for governing movement of the cylinder, and 
an outer casing 13. These generally indicated 
parts of the machine will be considered in order. 
The inner framework comprises two end 

frames 8 and 9 and these frames are substan 
tially identical. Each frame is substantially rec 
tangular in cross-section and along its vertical 
side edges it has flanges 20 and 2: Which are 
directed towards the same side of the frame. 
The bottom portions of the frames are connected 
by reinforcing channel elements 22 and 23. 
Each of the frames 18 and 19 at each lower 
corner is provided with a foot 30 adapted to rest 
on the floor so as to hold the machine solidly in 
position. 
The tub comprises a generally cylindrical 

band 32 having at each end circumferentially 
spaced angle brackets which are secured to the 
two frames by rivets. The circular ends of the 
band project into annular beads respectively 
formed on the frames 8 and f 9 and in order to 
seal each end of the band against its frame, an : 
annular rubber sealing ring is provided in each 
of the beads and this sealing ring receives the 
adjacent end of the band. . . ... -- . . . 
The -cylinder 12, as best shown by Figures 1 

and 2,-comprises generally dish shaped end walls 
50, each of which is provided with a peripheral 
flange 5, and Such end Walls fit within and are 
secured to a perforated cylindrical wall 52. Such 
cylindrical wall 52, at-circumferentially spaced 
points, has inwardly directed, perforated baffles 3; 
54 which are useful in lifting the clothes during 
rotation ef the -cylinder, as will be readily un 
derstood. Each of the end walls 50 carries a 
Spider 55 which is riveted to the outer marginal 
portion of the end wall as indicated at 56 and 
such spiders have hub portions 57 located in 
axial alignment with the axis of the cylinder. 
As best shown by Figure 1, the right end wall 

of the cylinder has a trunnion 58 which projects 
through the hub.57 and through a central open 
ing in the send frame 9 and such trunnion is 
welded or otherwise drivingly connected to the 
hub. Within the opening in the end frame, the 
trunnion is supported in a bearing sleeve 60 and 
this bearing-sleeve is in turn supported by a rub 
ber sleeve 6f. In turn, the rubber sleeve is 
mounted in an axially directed hub 62 having a 
radially directed flange 64 secured to the end 
plate by circumferentially spaced bolts 65. This 
arrangement provides a resilient mounting for 
the trunnion 58 so that during rotation of the 
cylinder, the rubber acts as a cushioning element. 

: The trunnion for-the opposite end of the cylin 
der is indicated at 66 and corresponds substan 
tially to the trunnion 58 and is similarly mount 
ed in the hub of the Spider at Such end of the 
cylinder. However, the trunnion 66 is employed 
to drive the cylinder and for this purpose it pro 
jects beyond the outer side of the frame 8 and 
has a large pulley 70 keyed thereto. Conse- i. 
quently, when the pulley is driven the cylinder 
is rotated. 
The cylinder hasrandpening for inserting and 

removing the clothes and this opening is adapted 
-to be closed by a door. 
The foregoing description generally indicates 

-the character of the frame and tub, and theiro 
tary cylinder mounted therein. Further refer 
ence will be had to certain details relating to 

O 

4. 
parts of the machine when such other parts of 
the machine are described hereinafter. 
As shown by Figures 1 and 2, the construction 

so far described is enclosed by the casing 3. 
The casing comprises a front panel 63, a side 
panel fo4, a side panel 405, back panel 96 and 
a top or cover 107. 
The front panel 93, as best shown by Figure 

2, at its lower end has a foot receiving cavity 
- 5 which has its inwardly disposed wall secured 
to the channel 23 by screws f6. This anchors 
the lower end of the front panel in position. Up 
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200 

wardly from the cavity 5, the front panel 
has a door recess 8 Which normally is closed 
by a door 9 and this door carries hinge ele 
ments f 20 which are hinged by means of a pin 
f2 to hinge bracket 22 carried by the panel. 
A spring 23 connected to the hinge brackets at 
one end and connected at its other end to brack 
ets 24 on the panel normally holds the door 
closed. At one point the door has a louver-open 
ing 25 to enable gripping the door and opening 
it manually. This door is provided for obtain 
ing access to a drain chamber which will benen 
.tioned later. - 
At the upper edge of the opening i? 8, the 

front panel has an inwardly directed flange 2 
which is secured to a tie band or cross bar 28 
which extends between the front flanges 20 and 
2 of the two frames 8 and 9 and is secured to 
such flanges and from this it follows that the 
panel is thus firmly connected to the frames. 
Towards the top of the front panel it is provided 
with an opening 30 which accommodatestaeon 
trol panel 3 although this control panel is not 
secured to the front panel. 
The central region of the top foll, as seen in 

Figure 2, has an opening - 45 which is normafly 
- closed by a door 50 which ishinged to the-top by 
hinge elements 5 carried by a hinge pin: 52-en 
gaging a hinge plate or strip 53. Asbest shown 
by Figure 1, the top f50 seals-against the sealing 
ring -45 and at its center it has a depending an 
nular flanges 57 which receives a glass-58. This 
glass is held in place by a retaining ring 459. 
The door 50 is adapted to be held in closed 

position by a latching mechanism - 6 operated by 
a handle f 90 cooperating with a keeper 82 de 
pending from the door. - 
As shown by Figure2, the operating-mechanism 

is mounted in the cabinet below the tub - and 
such mechanism includes generally a motor 200 
and a power transmission 20 f. The motor is 
mounted by means of a U-shaped bracket -202 
which is carried by-a-frame structure 203 rigidly 
Secured to a bar or pivot -204 journaled in the 
-two frames f8 and -19. The transmission includes 
a casing 207 which is hinged at its lowers end, as 
indicated at 208, on the frame 203-and-the-upper 
end of the casing is -adjustably connected by a 
stud. 209 pivotally connected to the casing and 
extending through the upper part of the frame 
and adjustably; seeured thereto by nuts 20 and 
2. on Such stud. The motor includes a pulley 
25 which drives: a belt 2 6 and this belt in turn 
drives a pulley.2f 8 mounted on-a-shaft project 
ing into the transmission, as presently will be-de 
-Scribed. For driving-the-cylinder (2 the trans 
mission has a shaft-220 which carries a pulley 22 
about which a belt:222 is trained. Suchi belten 
gages the large pulley to which drives theseyin 
der. It is to be observed that the transmission 
andmotor are at oppositesides of the bar 204 but 
the transmission is heavier and through its 

the tub and frame in conjunction with other 75 greaterweight holds the pulley 22 operatively 
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engaged with the belt although it should be evia 
dent that if ever necessary, the transmission may 
shift upward slightly to relieve the strain in the 
event of unexpected load conditions. 

Referring to Figure 5, the belt 26 is trained 
about a drive pulley 225 which is keyed to a main 
drive shaft 226. This drive shaft is journaled 
in a ball bearing 227 mounted in an arm. 228 
which in turn is secured by Screws 229 to a pump 
housing cover plate 230. Such arm forms part 
of a larger cover 23 for the transmission casing 
and in this connection attention is directed to 
Figure 12 which shows that the arm. 228 and the 
larger cover 23i are connected by a joining yoke 
233. Inwardly of the pump housing plate 230, 
the shaft is fastened to a pump rotor 235 and the 
pump housing is completed by a casing 236 se 
cured by Screws 237 to the plate. The pump 
housing includes an inlet 238 located centrally 
of the pump and an outlet 239 and the use of 
the pump will be explained presently in greater 
detail in connection with other parts of the ma 
chine. The shaft 226 at its other end is journaled 
in a sleeve bearing 240 located in a hub portion 
24f of the cover 23 and projects into the trans 
mission housing indicated at 242 which is con 
nected by bolts 243 (Fig. 6) to the cover. 

Still referring to Figure 5, the shaft 226 within 
the housing has a clutch indicated generally at 
245 and this clutch includes an end plate 246 
which has driving engagement with the shaft by 
means of flats 247. This end plate abuts a shoul 
der 248 on the shaft so that the plate is held 
against axial movement towards the cover plate 
23. A second end plate 249 is drivingly connect 
ed to a gear 250 turnably mounted on a sleeve 
25 keyed to the shaft also by means of the flats 
247, and the plate has an outer, axial flange 253. 
This flange at one or more points has an axial 
slot 254 which receives tongues 255 on three 
clutch plates 256, 257 and 258. Additional 
clutch plates 260 and 26, arranged in alternat 
ing relation to the plates 256, 257, and 258 are 
keyed as indicated at 262 to the sleeve. Between 
the end plate 249 and plate 258, a pressure ring 
263 is provided for pressing the clutch plates 
together and the ring assembly against the end 
plate 246 when the gear 250 is moved to the left. 
It should be evident that when the gear is moved 
to the left, the plates are frictionally engaged 
and lock the sleeve to the plate 249 and gear 250 
so that the latter will be rotated by the shaft. 
When this pressure on the gear is released, the 
clutch plates will separate sufficiently to allow 
the shaft to rotate relative to the gear. A Spring 
washer 265 is provided between the inner end of 
the sleeve and the plate 246 for insuring Separa 
tion of the plates when pressure on the gear 250 
is released. 
The other end of the sleeve receives the end 

of a second shaft 264 having flats 266 which driv 
ingly connect the sleeve thereto and this Second 
shaft has an integral pinion portion 267. Washer 
means 268 are provided between the latter and 
the sleeve and when the second shaft is shifted to 
the left, the gear and sleeve will be moved there 
with so as to cause the clutch to engage. Be 
yond the pinion portion 267, the shaft 264 is jour 
nailed in a sleeve bearing 270 mounted in an arm 
27 secured to the casing. Axial movement of 
the shaft 264 for clutch engagement is effected 
by means of a slidable bushing 275 mounted in a 
portion 276 of the arm 27 and this bushing con 
tains a spring 277 which presses against a ball 
278 seated in a recess 280 in the end of the shaft. 
Movement of the bushing 275 is effected by a 
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6 
can actuated arm 283 pivoted, as indicated, at 284 
On the arm portion 26 and such cam arm car 
ries an adjustable Screw 285 engaging the end 
of the bushing. At its other end, the cam arm 
283 carries a cam engaging roller 286 for effecting 
periodical movement of the arm as will be ex 
plained hereinafter in connection with the gen 
eral cam control of the machine. From the de 
Scription. So far, it should be evident that the 
gear 250 may be drivingly connected to the shaft 
226 when the shaft 264 is shifted by the cam 
arm and it should also be evident that the pinion 
portion 267 on the shaft 264 is constantly driven. 

Still referring to Figure 5, a lower counter shaft 
29) is journaled in bearings 29 and 292 in the 
cover 23 and housing 242, respectively, and this 
shaft has a gear 294 keyed thereto as indicated 
at 235 which is in mesh with the gear 250. A 
large pinion 300 loosely mounted on the shaft 
290 and meshing with the smaller pinion portion 
267 on the shaft 264 has a one-way driving con 
nection 30 with shaft 290 and this connection 
includes a nut 302 having an internal spiral 
thread 303 engaging a similarly threaded sleeve 
304 keyed as indicated at 307 to the shaft. This 
sleeve is held in fixed axial position on the Shaft 
by the gear 300 and the gear 294. The nut 302 
has radially extending clutch teeth 305 on One 
Side face which are adapted to engage recesses 
306 on the side of the pinion 300 when the nut 
302 travels axially. In order to cause the nut 
to travel axially, a spring retarder wire 30, is 
disposed in an annular groove 3d in the periph 
ery of the nut 30 and one end of this retarder 
has an eye 3f2 which is connected to a pin 33 
on the pinion 300. In length, the retarder 310 
is almost completely annular and it resiliently 
grips the bottom of the groove 3. 

it should be evident that if the gear 300 begins 
to rotate relative to the shaft 290, as for instance, 
When the machine is started and the clutch 245 
is not engaged, the pinion 300 will begin to rotate 
and its rotation will tend to turn the nut 30 
through action of the retarder wire 3 to and rota 
tion of the nut causes it to travel into engage 
ment With the gear. When such engagement 
occurs and the nut may no longer travel axially, 
it must of necessity drive the sleeve 304 and con 
Sequently the shaft 290. If the shaft 290 is being 
driven in this manner and the clutch 245 is en 
gaged, the gears 250 and 294 will cause the shaft 
290 to rotate more rapidly than that rotation 
resulting from the driving of pinion 300, and as 
a result, the faster rotation of sleeve 300 will 
reverse the movement of nut 30 so that it will be 
disengaged from the pinion 300. During this 
faster rotation, the retarder 30 will idly slide 
on the nut. From this description it should be 
clear that the shaft 290 may be rotated slowly 
by driving through the pinion 300 and driven 
more rapidly by driving through the gear 294 
When the clutch 245 is thrown into engagement. 

It night be stated at this time that the cylin 
der is adapted to be rotated a number of revolu 
tions in one direction and then through a num 
ber of revolutions in another direction and so on 
during Washing and rinsing operations and that 
the Speed of Such rotation will not reach more 
than 48 to 52 R. P. M. On the other hand, for 
extracting moisture from the clothes, the cylin 
der is to be rotated at a much higher Speed, Say 
375 R. P. M., and this rotation Will, of course, 
occur in one direction only. By throwing the 
clutch 245 into engagement, the high speed rota 
tion. Will be effected and when this clutch is 
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thrown out of engagement, the lower washing 
speed will be effected. It follows now that be 
tween the shaft 299 and the cylinder, mechanism 
must be employed to effect the reversing rotation 
as mentioned and then the one direction high 
speed. - 
Now referring to Figures 4, 5 and 8 jointly, it 

will be noted that a second counter shaft 320 
is mounted parallel to the shaft 290 and is jour 
nailed in bearings 32 and 322 in the cover 23 
and housing 242 respectively. The shaft 290 
(Fig. 5) carries a pinion 323 adapted to be 
clutched thereto arid this pinion meshes. With a 
pinion 324 on shaft 320 and which is keyed there 
to as indicated at 325. The shaft. 290 is also pro 
vided with a second pion 326 keyed thereto as 
indicated at 328 and which meshes with an idler 
gear 330 mounted oh a stub shaft 33 f carriéa by 
the housing 242. In turn, the idler geaf meshes 
with a gear 332 on shaft 320 which is adapted 
to be clutched to such shaft. It should follow 
from this brief description that if gear 323 is 
clutched to shaft 290 while gear 332 or shaft 320 
is unclutched, the shaft 320 will be driven in one 
direction, whereas if gear 332 is clutched to shaft 
320 and gear 323 is unclutched from shaft 290, 
the shaft 320 will be driven in the other direc 
tion. As shown by Figure 8, the shaft 320 ex. 
tends out of the casing and is drivingly connected 
to the pulley 22 previously mentioned and which 
drives the large pulley 10 connected to the cylin 
der. The means for clutching the one gear and 
unclutching the other now will be described. 
With particular reference to Figure 8, the 

clutching means for connecting shaft 320 to gear 
332 includes a sleeve 334 which is keyed to the 
shaft as indicated at 335 and also secured thiere 
to against axial movement by set screws 336. At 
one end the sleeve has an opening 337 substan 
tially fitting the shaft and this portion opposite 
the key 331 has an axial slot slidably receiving 
a shifting bar 34 which has at its inner end a 
tongue 342. At its other end the sleeve 334 has 
a larger opening 343 to receive a coil type clutch 
spring 344 which is disposed over a sleeve 345 
mounted on the shaft. One end of the Spring 
has an axial prejection 346 extending into a slot 
347 in the gear 332 and it also is to be noted that 
a plurality of convolutions of the Spring at this 
end thereof fit in a cylindrical opening or recess 
348 in the gear. The other end of the Spring 
indicated at 350 is disposed for engagement by 
the tongue 342 when the bar 341 is shifted axially 
for this purpose. Shifting of the bar 34 is ef 
fected by a clutch shifting sleeve 35 having an 
annular groove 352 and such sleeve is slidable 
on the sleeve 334. One end of the sleeve has an 
inturned flange. 355 formed with a central open 
ing receiving the shaft and at one point the 
flange has a radial slot, 356 receiving the bar 
341. Such bar likewise has a slot 357 engaging 
the fiange at the outer end of the slot .356 and 
from this, it follows that the bar is not only 
shifted axially by the sleeve 35t, but also rotates 
such sleeve. 
When the sleeve 35i is shifted to the right 

from its position shown in Figure 8, the tongue 
342 will be pressed against the end coil and as 
soon as it turns sufficiently, it will engage the 
end 350 of spring and begin to turn the latter. A small expansion of the spring quickly brings 
it into engagement with the wall of opening 33. 
and the surface of opening 348-in sleeve 334 and 
gear 332 respectively. This drivingly eonaeets 
the sleeve and gear and since-the-sleeve is driver 
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8 
by a shaft, the gear is accordingly driven by 
the shaft. 
The same kind of clutching device is provided 

on shaft 290, as indicated at 360, and includes a shifting sleeve 36?, a spring 362 and a sleeve 363 
corresponding to like parts in Figure 8. When 
the sleeve 3s is shifted to the left, the gear 323 
thus can be drivingly connected to shaft 290. 
However, the two clutch devices are oppositely 
arranged and if the clutch sleeves 35? and 36 are 
moved together as will presently be shown, one 
clutch engages while the other disengages and 
vice-versa. As a result, the shaft 320 is first 
driven in one direction and then in the other as 
the clutch sleeves are driven, and it follows that 
the washing machine will be similarly driven. 
Control of the mechanish therefore, only requires 
that the clutch sleeves 35i and 36 be shifted si 
multaneously and periedically and that at prede 
termined times the clutch 245 be engaged to effect 
high speed eperation. It may be mentioned too 
that means are provided, as presently will be de 
scribed, to insure that the high speed rotation 
will occur only at a time when the cylinder is ro 
tating at the slower speed in the same direction 
that high speed rotation is to occur. 
Now directing attention to Figures 4, 5 and 6, 

a camshaft 375 is arranged above the two shafts 
290 and 320 and this shaft has its ends journaled 
in cover plates 376 and 371, secured to the casing. 
As best shown by Figure 6, this shaft has a hub 
379turiably disposed on the shaft and such hub 
carries a ring gear 380 drivingly fastened to the 
hub. The gear meshes with a worm 381 shown 
by Figures 4 and 5 and the work in turn is fixed 
to a shaft 382 journaled in the upper part of the 
fixed arm 27. A large gear 383 drives the shaft 
382 as shown by Figure 5 and this gear meshes with the pinion portion 267 on shaft 264. 

Referring to Figure 6, the hub 379 at one point 
adjacent its periphery carries a small pinion 385 
which meshes with a large gear 386 keyed, as in 
dicated at 387, to the camshaft. The pinion 385 
also meshes with a ring gear 388 fixed to the cas 
ing plate 3 and this ring gear has one tooth 
less than the gear 386. It should follow that 
when the small pinion 385 rolls around the periph 
ery of the ring gear 388 and the ring gear 386, its 
rotation around its own axis will be governed by 
the ring gear and since the gear 386 has one more 
tooth, the latter gear will advance one tooth for 
each revolution of the hub 379. The cam shaft 315therefore turns very slowly and in actual use 
it will turn only one revolution in, for example, 
45 minutes. 
The hub 379 also carries a cam 390 which may 

be termed the reversing cam and this can serves 
to Shift the two clutch sleeves 35i and 36 periodi 
cally. Additionally, the camshaft carries what 
may be termed a Synchronizing cam 39 which is provided for the purpose of insuring that the high 
speed rotation will be initiated only when the 
cylinder is turning slowly in the same direction. 
as that at which high speed rotation will occur. 
For controlling high Speed rotation: through con 
trol of clutch 245, a high speed cam 392 is pro 
vided on the Cam shaft and adjacent this can a 
Switch controlling cam 393 is provided for con. 
trolling the motor circuit. Another cam 394 con 
trols the drainage of water from the tub. The 
camshaft projects from the casing plate 376 and 
the projecting end is provided with a cana. 397 
for controlling the inlet water. This earn ean be shifted-axially to vary the temperature 6f the in 
let water and this action will presently be de 

  



2,598,918 
9 . . 

scribed in more detail. All of the cams 392, 393, 
394 and 397 are keyed to the shaft but the can 
39 is connected thereto by a play-permitting 
connection and this will be described presently in 
COnnection. With Figure 2. 
Now directing attention to Figure 13 in Con 

nection with the reversing cam, it will be observed 
that the cam has a dwell 400 and a land 40 and 
the ends of the two portions joined by inclines. 402 
and 403. The land and dwell portions are of 
equal length so that the cylinder Will turn ap 
proximately the same number of revolutions in 
each direction during washing and rinsing. This 
cam is engaged by a roller 405 carried by a chan 
nel arm 406 which is turnable on a stationary pin 
497 and the arm receives within its channel, a 
second arm 408 which at One end engages an ad 
justable set screw 409 extending through the base 
of the channel. At the opposite side of the pivot 
407, the arm 408 has a cavity 40 receiving a 
Spring 4 which presses against the base of the 
channel. So as to hold the Screw 409 against the 
arm 408 while allowing relative movement 
through compression of the Spring. At its Outer 
end, the arm 408 has a pin 42 and, as best shown 
by Figure 14, this pin carries rollers 43 and 4 4. 
which project respectively into the annular 
grooves in clutch shifting sleeves 35 and 36. It 
should now be evident that if arm 408 is shifted, 
it will simultaneously shift the tWO clutches On 
shafts 290 and 320 so as to engage one and disen 
gage the other. It follows that, as can shaft 390 
rotates, the cylinder may be rotated in alternate 
directions. 
Referring to Figure 5, the high speed cam 392 

has low portions 45, 46 and 47 and when the 
roller 286 is in contact with the low portions, the 
high speed clutch 245 is disengaged. The cam 
also has high portions 20, 42 and 422 and 
when role 286 is in contact With these high 
portions, the high Speed clutch is engaged. Can 
portions 420 and 42 are short and represent 
in the cycle of operations a short high Speed Spin 
at the end of the Washing phase and a Second 
short high speed spin at the end of the first 
rinse. 
the high speed drying stage. 
The cam 39, seen best in Figure 12, is pro 

vided to insure that the roller 405 engaging can 
390, shown in Figure 13, will not drop into en 
gagement with the low part 400 of the can when 
the high speed rotation is to occur. This result 
is obtained in the following manner. The chan 
nel arm 406 has a roller 425 engaging the cam 39 
and this cam has a long high portion 426 acting 
in the high speed drying stage, and Smaller high 
portions 427 and 428 acting in the minor Spins 
previously mentioned. Between such high por 
tions the cam 39 has low portions 429, 430 and 
43f. The cam 39 f is driven by an arm 434 fas 
tened to the cam shaft 35 and this arm has a 
pin 43 projecting into a larger opening 432 
in the cam. The arm is connected to the can 
by a spring 433 and normally when the arm 434 
turns with the cam shaft it drives the cam 
through the spring although a positive drive 
would be effective if the arm 434 moved far 
enough to engage the side of opening 432. Nor 
mally the spring will do the driving and the 
enlarged opening permits some movement of the 
arm relative to the can. 

It will be noted that the arm 408 also has a 
through opening 440 and that a spring 44 dis 
posed in this opening presses at one end against 
a stationary part 442 while its other end presses 

The larger cam portion 422 represents 
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427 of cam 39f finally reaches the roller 425, it 
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against the base of the channel 406. Viewing 
Figures 12 and 13 together, it is evident that 
the Spring 44 urges the channel arm against 
both cams while the Spring 4 holds arm 408 
in a certain position with respect to arm 406. 
The cam 39 in Figure 12 is in a position sub 

Stantially at the end of the machine, operation 
and in this position the roller 45 is so related 
to cam 390 that it is at least raised to the level 
of the high part.40 of the latter. This means 
that the cylinder is so controlled by the reversing 
clutches that it must travel in one, direction, 
namely the direction governed by the arm 408 
When it is in the position shown in Figure 13. 
Now if the cam 39 turns slowly in the direction 
indicated by the arrow in Figure 12, it reaches 
a position where it is ready to drop off of the 
high part of the cam to the long low part 43 
thereof and it will do so as soon as the low part 
40 of cam 390 reaches the roller 405. This will 
occur rather quickly because the cam 390 is 
traveling much more rapidly than cam 39. It 
night be noted at this time. that a neutral step 
445 is provided at the dropping off side at each 
of the high parts 426, 427 and 428 on cam 39 
and under certain circumstances this is desirable 
to prevent the roller 405 from dropping suddenly 
to the low part 400 of cam 40 at the end of any 
high Speed operation. In other words, at the 
end of any high speed operation, a neutral condi 
tion is obtained before the cylinder can reverse. 
As the cam 39 continues to turn in the direc 

tion indicated by the arrow in Figure 12, the 
roller 425 is disposed over the long low part 43 
of the can and when so located, the arms 406 
and 408 will be oscillated about the pivot 407 
by can 39 and during the time roller 425 is 
relatively moving from the high portion 426 to 
the high portion 427 of cam 39 the cylinder is 
being reversely rotated. When the high part 

engages it Squarely if the roller 405 is down on 
the low side 400 of the cam 40 and in this event, 
the arm 434 advances relative to cam 39, but 
just as Soon as the roller 405 is moved outwardly 
by the high part 40 of cam 390, can portion 
427 is thrown under roller 425 by spring 433 and 
then the arm 406 is held in its outer position. 
As long as roller 425 is over cam portion 427, 
can 390 can continue to rotate without any 
effect on the reversing mechanism and only one 
of the reversing clutches will be engaged. The 
arrangement is Such that always when roller 
405 is in the position shown by Figure 13, the 
cylinder is turning in the high speed direction 
and consequently high speed rotation always 
picks up the cylinder when it is traveling in the 
same direction as the high speed rotation. This 
Sane procedure occurs for each of the high parts 
of cam 39. 
The Switch control cam 393 shown by Figure 

11 has drop off 459 at one point and such cam 
cooperates with a plunger 45? adapted to actuate 
a Switch 452 in the circuit of the motor. The 
SWitch is in its closed position in Figure 11 and 
in order to start the machine, a relay is employed 
as Will readily be understood, and then as soon 
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as the SWitch 452 is closed by movement of the 
can, the relay is cut out and the motor is con 
trolled Solely by the switch. It might be men 
tioned at this time that the door. 50, as seen in 
Figure 2, is adapted to control the motor circuit 
also and, as shown, a switch 455 is provided which 
has a plunger 456 in the path of one of the 
hinges 5. If the door is opened for any reason, 

  



the motor circuit is interrupted but as soon as 
the door is closed, the switch 455 is closed. The foregoing description relates to dperation 
of the mechanism and provides a control for re versing the cylinder at predetermined times and 
also rotating it at high speed at predetermined 
times. During any cycle of operations it is neces. 
sary to have water enter the tub at certain 
periods and to have the water drained. The con 
trols for water entering the tub and draining 
therefrom are also operated by the can shaft. 
Referring to Figures 6, 15 and 16, the can 397 
has one recess 460 which is located between the 
ends of the cam and two additional recesses 45 
and 462 which open at one end of the cam only 
and terminate intermediate the ends of cam 460. 
This cam is adapted to control the inlet water 
and referring to Figure 6 in particular, the inlet 
valve is indicated at 464 and substantially coffe 
sponds to the valve shown in the applications for 
patent previously identified. This valve includes 
a hot water inlet 466 and a cold water inlet 467 
arid water flows from this valve to the tub by 
means of an outlet 465. Water is adapted to be mixed in the valve to permit two temperatures 
and the lower temperature, for instance 100, is 
controlled by a valve 468 while the higher tem 
perature, for instance 140°, is controlled by a 
valve 469. Such valves are operated by Spring 
pressed fingers 470 and 471 riding on cam 39. 
As shown by Figures 15 and 16, the finger 470 

is in a position where it will drop into all three 
recesses 460, 46 and 462 so that water at the 
lower temperature will be supplied with the can 
in the position shown. However, if the cam 397 
is shifted to the right, as seen in Figure 16, the 
récess 460 will be shifted to a position where it will not be engaged by finger 470 but only by 
finger 47 ( although finger 470 will still be in a 
position where it will drop into recesses 46 and 
462. This means that with the cam 397 in one 
position, water at the lower temperature will be 
supplied at all three stages, but if the cam 39 
is shifted, water at the higher temperature will 
initially be supplied for washing while water at 
the lower temperature will be supplied for the 
rinsing stages. - - 

The water line 465, as shown by Figure 2, leads 
from a solenoid controlled valve 475 and the 
solenoid for this valve is in a circuit completed 
only when the motor is energized so that the 
valve is open only while the machine is in Opera 
tion. Of course, the water supply is cut off by 
the two fingers 470 and 4T when they are in Con 
tact with the high parts of cam 397, so that Water 
will be supplied to the tub only when one of the 
fingers drops into one of the can recesses. 

Shifting of cam 397 is effected, as best shown 
by Figure 4, by a push and pull wire 480 con 
nected to an arm 48 pivoted as indicated at 482 
on an ear integral with the cover element. 36. 
This arm has a portion 483 which projects into a 
groove 484 in the cam. The wire 480 leads to the 
control panel i3 on the front of the cabinet and 
is adapted to be pushed and pulled by turning a 
finger control. 485 thereon. Any suitable connec 
tion may be provided for this purpose as may be 
readily understood. A second finger control 486 
on the control panel is employed to operate the 

machine. - - - - - v a . . . . . .-- - - 

As shown by Figures 1 and 2, a conduit 500 
leads from the water line 465 and a substantial 
part of this conduit may be rubber to permit flexing as required. The rubber part of the con: 
duit joins a metal conduit 50? shown by Figure 1 
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which leads upwardly at the outside of frame 9 
and at its upper end it has reverse bend 502 held 
in place by a bracket 503 welded to the conduit 
and connected to the frame. The open end of 
the reverse bend 502 is indicated at 504 and is 
directly above an entry or funnel 505 secured to 
the frame and located over an opening 586 
therein. It is to be observed that the end 504 is 
substantially, above the funnel so as to eliminate 
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ty of water in the tub entering the 

the frame a baffle 507 is provided to prevent 
splashing water from being thrown out through 
the fifinel of entry during operation of the 
machiie. . - 

A second, smaller conduit 509 also leads to the 
funne 505 and this second conduit is connected 
to the pump as shown by Figure 5. As will be 
séen presently, the inlet side of the pump is con 
nected to the tub and with the pump constantly. 
riven, water from the tub is constantly pumped 

back through the conduit 509 and again into the 
tub through the funnel. A small stream of water 
thus constantly flows into the funnel and this 
water acts to break or beat down soap suds tend 
ing to discharge through the funnel and in this 
way the tendency of suds to leak from the ma 
chine in the event of oversoaping, is avoided. 
The bottom of the tub, as best shown by Figure 

2 has a drain opening 515 and over this opening 
a dischargé chamber 516 is provided which is 
connected to the tub by bolts 57. This chamber 
has a cylindrical portion 59 and within the 
cylindrical portion a cylindrical screen 520 is 
provided for the purpose of collecting lint and 
other foreign matter. The cylindrical part 519 of 
the chamber 56 has a discharge port 522 and 
this discharge port is connected by a flexible con 
duit 523 to the pump inlet 238. The discharge 
side of the pump 239 is connected to a drain 
valve indicated generally at 524 which in turn 
has a drain connection 525. 
The open lower end of the discharge chamber 

59, as shown in Figure 2, is closed by a cover 
plate 530 and such cover plate at its center is 
pivoted as indicated at 53 to an arm or hand 
lever 532 having a finger gripping portion 533. A 
second arm portion 534 fixed to the arm 532 has 
a notch 535 which receives the base portion of 
a Usshaped wire or bail. 536 having side legs ex 
tending along the chamber 519 and inturned 
ends 538 fulcrumed in openings provided in bosses 
on the side walls of the chamber at diametrically 
opposed points. If, as seen in Figure 2, the finger 
grip 533 is pulled outwardly, the base portion of 
the U-shaped wire will be thrown upwardly above 
the pivot 53f and then it is easily released from 
the notch 535 and thereafter the wire may be 
swung over the upper part of the cover and the 
cover can be withdrawn through the opening 
normally covered by the door - 9. After the 
cover is withdrawn, the screen 520 can be with 
drawn and cleaned. Assembly can be effected in 
the reverse order of that mentioned. 

70 

5 

The drain cam 394, as best shown in Figure 10, 
has three high portions 540, 54 and 542 adapted 
to raise a plunger 543 which lifts an arm 544 piv 
oted as indicated at 545 on an upper cover 23 of 
the casing. The arm 544 is connected to a link.54 
which in turn is connected to a valve arm 549 piv 
oted as indicated at 559 on the casing of valve 
524 at the discharge side of the pump and this 
valve arm inside the casing carries a valve 552 
adapted to open and close a discharge port 553 
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leading to the drain connection 525. It should be 
understood that even though this valve is closed, 
the pump can still operate since in that case the 
rotor will merely have an idling movement in 
the pump. 
The general operation of the machine is as fol 

lows: In order to insert the clothes, the Operator 
turns the handle 90 so as to actuate latch. 6 
and release the door cover 50 and then the door 
is manually moved to its fully open position. 
This movement of the door opens the switch 455 
in the motor circuit and therefore prevents any 
possible operation of the machine while the door 
is open. The cylinder 2 is now turned until its 
door 73 is uppermost and then the door is opened 
so that the clothes may be placed in the cylinder. 
In this connection it might be noted that the 
cylinder may be easily turned manually in view of 
the fact that the high speed clutch 245 (Figure 5) 
is disengaged and in view of the fact that the one 
way drive 30 between shaft 290 and gear 300 
permits the shaft to be turned easily in that di 
rection in which the one-way drive is idle. After 
the clothes are inserted, sufficient soap is added 
and then the cylinder door 73 is closed. Follow 
jing this, the cabinet door 50 is closed and when 
the latter door is closed the switch 455 is also 
closed so that the machine is now ready for Op 
eration. 

Before starting the machine, the operator 
should determine the temperature of the wash 
Water to be used and if water at the higher tem 
perature is to be used, the control. 485 on the 
cabinet is turned. So as to shift the can 39 to the 
right, as seen in Figure 16. Following this selec 
tion of temperature of the Wash Water, the Op 
erator turns the other control. 486 on the cabinet 
and this closes a relay circuit which starts the 
motor and machine operating. With particular 
reference to Figure 0, the Can 394 Will at Once 
move So as to allow the drain valve to close and 
at approximately the same time, the finger 47 f 
as seen in Figures 15 and 16, will drop into the 
cam recess 460 and this will open the Water inlet 
valve and allow water to enter the tub. Water 
will continue to flow into the tub as long as the 
finger is in the can recess 460 and then the inlet 
valve will automatically close as the finger rides 
Out of the receSS. 

Directing attention now to Figure 11, as soon 
as the machine starts operating with the relay 
circuit closed, the Switch cam 393 begins also to 
turn and as the can Surface 450 passes the Switch 
pin 45, the Switch 452 closes and then this switch 
takes Over the control. Of the motor circuit and 
at the same time the relay circuit automatically 
is broken. 
As will be evident from Figures 12 and 13, the 

cylinder will start turning in one direction at a 
slow rate of Speed as Soon as the machine starts 
operating because the roller 405 is held in its 
outermost position and this causes the clutch 360, 
shown by Figure 5, to be engaged. Shortly after 
initial rotation of the cylinder, the roller 425, as 
seen in Figure 12, Will drop to the lower Surface 
43 on the cam 39 and then reversing rotation 
of the cylinder will occur since the roller 405, in 
Figure 13, is now free to move in and Out Over 
can 390. When the roller is in contact With the 
low surface 400 on the cam 390, the clutch on 
shaft 320 is engaged (Fig. 8) and the cylinder 
rotates in one direction and then when it is raised 
to come in contact with the surface 40?, the clutch 
on shaft 290 (Figure 5) is engaged and rotation 
occurs in the other direction. 
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Washing of the clothes now. Occurs for a Sub 

stantial period of time as, for instance, 15 min 
utes, and during this time the cylinder rotates 
first in One direction and then in the other. At 
the end of the washing phase of the cycle, the 
drain cam 394, as seen in Figure 10, has turned 
to Such a point that the high part 542 on the 
can causes the drain to open. So as to allow the 
Water to drain from the tub. At about the same 
time, as will be seen in Figure 12, the high part 
427 on the synchronizing cam will have reached 
the roller 425 and then it will move under this 
roller when the roller 405, in Figure 13, is on the 
high part 40 of cam 390. The cylinder can now 
turn only in One direction, which is the same 
direction as that at which subsequent high speed 
rotation occurs, since the roller 405 in Figure 13 
is maintained in its outermost position regardless 
of can Surface 40. After this has occurred, the 
high point 420 on the high speed cam 39, as 
Seen in Figure 5, moves roller 286 and causes the 
high Speed clutch 245 to engage and then the 
shaft 290 is driven in overrunning relation to the 
One Way drive 3 and the cylinder rotates at 
high Speed so as to obtain an intermediate high 
Spin after the Washing stage. This is desirable so 
as to cause the Soapy water to be thrown from 
the clothes and to drain out of the tube. This 
high Speed action occurs only for a short time 
and then the high Speed clutch is disengaged 
and the cylinder slows down and-again is driven 
by the drive 30 and in the same direction but 
at the slow Speed. An instant later the roller 425 
in Fig. 12 drops off of the high part 427 of the 
Synchronizing cam 39 and then the roller 405 
is free to move in and out on cam 390 and re 
Versing rotation again takes place. 

Approximately at the time the first high speed 
Spin ends, the high part 542 on the drain cam 
394 in Figure 10 passes the pin 543 and then the 
drain valve closes. At about this time also the 
finger 470 drops into the recess 46 on the inlet 
Valve cam 397 and then water at the lower tem 
perature enters the tub until the finger rides out 
of the recess. A rinsing stage now occurs with 
clean Water in the tub and with the cylinder 
rotating in a reversing manner. This rinsing 
occurs for a short period of time and then the 
drain valve is opened by the high part 54 on the 
drain cam 394 and a second high Speed Spin oc 
Curs When the high part 42 on the cam 392 in 
Figure 5 causes the clutch 245 to engage. Follow 
ing this second high speed spin, the drain valve 
closes when the high part 54 of cam 394 (Figure 
10) passes pin 543 and then fresh water enters 
the tub as the finger 470 drops into and rides 
In the cam recess 462. A second rinse now occurs 
With the cylinder again rotating in a reversing 
ae. . 

After the second rinse, the long high part 54 
of the drain valve in Figure 10 reaches the pin 
543 and the drain valve opens. At about the 
Sane time the high part 426 of the Synchronizing 
can in Figure 12 reaches the roller 425 and then 
as the roller 405 (Figure 13) reaches the high 
part 40 on cam 390, the cylinder, is allowed to 
rotate only in the one direction again. Shortly 
after the Synchronizing cam functions to insure 
rotation of the cylinder only in this one or high 
Speed direction, the high part 422 of the high 
Speed cam 392 in Figure 5 engages the roller 26 
and causes the high speed clutch to engage. A 
high speed drying stage now follows for a sub 
stantial period of time during which the clothes 
are brought to a semi-dry condition through cen 

  



15 
trifugal drying action. Just before the cam 393 
in Figure 17 allows the switch 452 to open, the 
roller 286 drops onto the lower surface 4 f5 of the 
high speed cam in Figure 5 so as to cause the 
high speed clutch to be disengaged. Shortly after 
this occurs, the switch 452 is allowed to Open as 
the pin 45A drops onto the surface 450 of can 
.393 and the machine stops. This brings all of the 
cams and other parts of the machine back to the 
positions and relations shown in the drawings 
with the drain valve still open and the inlet valve 
closed. It is only necessary now to turn the 
handle E9 to open the door 59 and then to move 
the cylinder manually until its door is uppernost. 
The clothes can now be removed and hung up 
to dry. 
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Although only one form of the invention has : 
been illustrated and described in detail, it will be 
apparent to those skilled in the art that various 
modifications may be made without departing 
from the scope of the claim.S. 
What is claimed iS: 
1. A. Washing machine transmission comprising 

a driven shaft for moving a cylinder in the na 
chine, a second shaft parallie to the driven Shaft, 
a loose gear on each shaft, a gear keyed to each 
shaft, one of the loose gears meshing with one of 
the keyed gears, an idler gear between the other 

20 

two gears and meshing therewith, clutch means 
for drivingly connecting each of the loose gears 
to its shaft, automatic means for alternately en 
gaging the clutches, means for driving the second 
shaft at a high speed for drying the clothes in the 
cylinder, speed change means for driving the sec 
ond shaft at lower speed for washing the clothes, 
automatic means for controlling the speed change 
means, and synchronizing means for preventing 
said first mentioned automatic means from al 
ternately engaging the clutches and for main 
taining one of the clutches in engagement when 
the high speed rotation occurs. - 

2. In a washing machine having a tub, and a 
turnable cylinder in the tub which is to be rotated 
slowly in a reversing manner for Washing and 
rinsing the clothes and then rotated at relatively 
high speed in one direction for drying the clothes, 
a motor driven drive shaft, a Second shaft, gear 
means on the drive shaft and second shaft in 
cluding a clutch so that the second shaft can be 
operatively disconnected and connected to the 
drive shaft, gear means including a one way drive 
between the drive shaft and second shaft for 
driving the second shaft relatively slowly as com 
pared to the speed of the second shaft when 
driven through said clutch, means for periodic 
ally causing the clutch to be engaged so as to 
effect driving of the second shaft thereby, a third 
shaft drivingly connected to the cylinder, means 
including a pair of clutch means between the 
second and third Shafts to effect reversing rota 
tion of the third shaft, and means for rendering 
one of said pair of clutch means inoperable to 
prevent reversing rotation of Said third shaft 
and for Einaintaining the other of said pair of 
clutch means operable to effect rotation of said 
third shaft in one direction when the second 
Shaft is rotated at its higher speed. 

3. A transmission for a reversely operating 
cylinder of an automatic Washing machine, com 
prising a motor driven drive shaft, a second shaft 
having alternately operable high and low speed 
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connections with said drive shaft, a third shaft 
adapted to be connected to the cylinder and 
having alternately operable connections With Said 
second shaft for driving said third shaft in Op 
posite directions, and control means driven by 
said drive shaft. for rendering one of Said connec 
tions between the second and third shafts inop 
erable and for maintaining the other Operable 
when the high speed connection between the 
drive shaft and the second shaft is Operable. 

4. A transmission for a reversely Operating 
cylinder of an automatic washing machine, Corn 
prising a motor driven drive shaft, a Second shaft 
having alternately operable high and low Speed 
connections with said drive shaft, a third shaft 
adapted to be connected to the cylinder and 
having alternately operable connections With Said 
Second shaft for driving said third Shait in Cp 
posite directions, and control means conprising 
gearing connected to said drive shaft, can neans 
driven by said gearing for alternately rendering 
said connections between said second and third 
shafts operable to effect reversing operation of 
said cylinder, and other cam means driven by 
said gearing for rendering Said first rentioned 
cam means inoperable and for maintaining only 
One of the connections betWeen the Second and 
third Shafts operable. When the high Speed Con 
nection between the drive shaft and the second 
shaft is Operable. - 

5. A transmission for a reversely operating 
cylinder of an automatic Washing machine, con 
prising a motor driven drive shaft, a second shaft 
having alternately operable high and low speed 
Connections with said drive shaft, a third shaft 
adapted to be connected to the cylinder and hav 
ing alternately operable connections with said 
Second shaft for driving said third shaft in op 
posite directions, and control means comprising 
a first can means for alternately rendering said 
connections between the second and third shafts 
Operable to effect reversing operation of the 
cylinder, a second can means operable at prede 
termined periods for rendering the first can 
means inoperable and for maintaining only one 
of the connections between the second and third 
shafts. Operable, and a third cam means for 
rendering the high Speed connection between the 
drive shaft and the second shaft operable during 
Said predetermined periods. 

- CIARE S. JACOBS. 
MEERTON. F. WILCOX. 
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