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57 ABSTRACT 

In the preferred form, a combination clothes washer 
dryer including a cabinet in which clothes are hung for 
washing by being subjected to sprays of recirculated 
washing liquid and drying by being subjected to fan 
forced drying air. The drying fan is driven through a 
clutch mechanism on a drive shaft and the clutch is 
selectively operated by a liquid level float to prevent 
operation of the fan until after the washing liquid has 
been removed from the cabinet. 

7 Claims, 8 Drawing Figures 
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COMBINATION WASHING AND DRYNG 
MACHINE WITH WATER LEVEL CONTROL AND 

FAN CLUTCH 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to washing mahines incorpo 

rating a compartment for articles such as clothes to be 
washed by a liquid and a fan for circulating drying air 
in the compartment. 

2. Description of the Prior Art 
There have been various proposals for the Washing, 

rinsing and drying of clothes while hanging in a con 
partment in such away that the clothes can be worn im 
mediately upon completion of the washing, rinsing and 
drying cycle. 
A machine of this type is, for example, disclosed in 

application No. 244,828, filed 17 Apr. 1972 by Leslie 
Todd-Reeve and assigned to the present assignee, in 
which the clothes are washed by upper and lower spray 
assemblies each of which is mounted for rotation about 
a vertical axis, one in the lower part of the compart 
ment and below the clothes, and one in the upper part 
of the compartment and above the clothes. 
This prior construction also incorporates a circulat 

ing pump and valve arrangement for directing liquid to 
one or other of the assemblies at a time. Furthermore, 
it discloses the use of an emptying pump and also a fan 
for circulating air, after washing and rinsing has been 
completed, in order to dry the clothes. 

SUMMARY OF THE INVENTION 
The present invention is particularly, but not exclu 

sively, applicable to a construction of this prior type. 
According to the present invention, a washing ma 

chine incorporates a compartment for articles to be 
washed by liquid and a fan for circulating drying air in 
the compartment. The fan has a drive mechanism 
which is adapted to be operative only when the liquid 
in the machine is below a predetermined level. For ex 
ample, the machine may incorporate a fan drive shaft 
and a liquid level responsive clutch between the fan 
drive shaft and the fan. 
Conveniently, the fan drive shaft also carries a liquid 

emptying pump which is permanently connected 
thereto, so that when the shaft is driven in at least one 
direction of rotation, emptying will take place without 
the fan being driven. 
The fan drive shaft may be driven by a reversible 

motor and may also carry a circulating pump for the 
distribution of liquid to spray assemblies in the com 
partment. In this case, the liquid emptying pump and 
the circulating pump are arranged to be operative each 
when the other is inoperative, for example during op 
posite directions of rotation of the fan drive shaft. 
The invention may be carried into practice in a num 

ber of ways, but one specific embodiment will now be 
described by way of example, with reference to the ac 
companying drawing which diagrammatically illus 
trates the lower part of the clothes Washing machine, 
according to the invention. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 shows a fragmentary sectional view of the 

lower half of a combination washer-dryer in which the 
present invention may be used; 
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FIG. 2 is a plan view taken along the line 2-2 of FIG. 

1 showing the lower spray arm and fan; 
FIG. 3 is an enlarged sectional view of the clutch 

mechanism of FIG. 1 with the float in the upper posi 
tion; 
FIG. 4 is an enlarged sectional view of the clutch 

mechanism of FIG. with the float in the lower posi 
tion; 
FIG. 5 is an enlarged sectional view taken along the 

line 5-5 of FIG. 3; 
FIG. 6 is an enlarged sectional view taken along the 

line 6-6 of FIG. 3; 
FIG. 7 is an enlarged sectional view taken along the 

line 7-7 of FIG. 3; and 
FIG. 8 is an enlarged sectional view taken along the 

line 8-8 of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 and 2, a casing 10 affords a 
compartment 11 in which clothes are hung from upper 
rails in order to be washed and rinsed by means of an 
upper spray assembly (not shown) and a lower spray 
assembly 12. Each spray assembly may be mounted for 
rotation about a vertical axis and may, for example, be 
provided with washing and/or rinsing liquid from a cir 
culating pump 13 via a control valve 13a in such a way 
that only one spray assembly at a time receives liquid 
therefrom. The control valve may be of the type de 
scribed and shown in application No. 244,829, filed 17 
Apr. 1972 by Leslie Todd-Reeve and assigned to the 
present assignee. The circulating pump 13 has an im 
peller which is secured to a vertical shaft 14 and which 
is adapted to be effective for circulating purposes in 
only one direction of rotation of the shaft. The shaft 14 
carries a pulley 15 at its lower end, which is connected 
via a belt drive to a reversible motor 16. Below the im 
peller of the circulating pump 13, the shaft 14 also 
carries the impeller 18 of an emptying or drain pump, 
which is arranged to be effective to empty the machine 
in the opposite direction of rotation of the shaft 14. 
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In this way, the motor 16 which drives the pulley 15, 
in one direction of rotation drives the circulating pump 
13 in an operative manner while the emptying pump 
impeller 18 is inoperative, and in the other direction of 
rotation the emptying pump impeller 18 is operative 
and the circulating pump 13 inoperative. 
As shown in more detail in FGS. 3 to 6, an air circu 

lating fan 20 is provided which has a hub 21 mounted 
to rotate freely on the upper end of the shaft 14 by 
means of a bearing 22. On the outside of the hub 21 an 
upper clutch member 25 is disposed for axial upward 
and downward sliding movement with respect to the 
hub 2. 
The clutch member 25 is, however, keyed to the hub 

20 to prevent relative rotation with respect thereto. 
Upward and downward movement of the clutch mem 
ber 25 is caused by a level responsive mechanism com 
prising a float 30, a link 31 and a pair of levers 32 and 
33, the latter of which has a bifurcated end 34 which 
is received in an annular rectangular-shaped groove 35 
in the external surface of the clutch member 25. 
The assembly includes a stationary part 40 carrying 

a pawl 40a for engagement with two ratchet teeth 41 
on the periphery of a flange 42 of the clutch member 
25. Therefore, while the clutch member 25 can rotate 
with respect to the pawl 40ain one direction of rotation 
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in an overrunning condition, when the clutch member 
25 is rotated in the opposite direction, the two teeth 41 
will limit the rotation of the clutch member 25 and 
cause it to be aligned in the manner shown in FIG. for 
a purpose which will appear. 
Disposed below the clutch member 25 and secured 

to the shaft 4 is a further clutch member 50 (shown 
in detail in FIGS. 3, 4 and 8) of inverted cup-shape and 
having ratchet teeth 50a molded in its inner periphery 
for engagement with a spring-loaded pawl 51 on the ex 
ternal surface of an intermediate clutch plate 55 
(shown in detail in FIGS. 3, 4 and 7) disposed between 
the clutch members 25 and 50. The intermediate clutch 
plate 55 has a flange 56, the periphery of which has a 
pair of diametrically opposite ratchet teeth 57 which 
engage the pawl 40b on the stationary part 40 in one 
direction of rotation. 
The upper surface of the intermediate clutch plate 55 

has a pair of radial slots 58 which are capable of receiv 
ing, for driving purposes, a pair of dogs 59 on the un 
derside of the clutch member 25. The slots 58 and dogs 
59 are aligned by the respective engagement of the 
teeth 41 and 57 on the pawls 4.0a and 40b. 
The operation of this mechanism is as follows: 
At the commencement of a filling period, the shaft 14 

will be stationary and the float 30 will be in a lower po 
sition engaging a sump 60 of the machine. As the water 
level rises, the float 30 will be lifted by its buoyancy and 
in lifting will disengage the clutch member 25 from the 
intermediate clutch plate 55 by means of the linkage 31 
and the levers 32 and 33. 
After filling, the driving motor 16 will be energised 

to rotate the pulley 15 and the shaft 14 in a direction 
of rotation such that the circulating pump 13 will be 
operative and the emptying pump impeller 18 inopera 
tive. In this direction of rotation, the one-way clutch 
provided between the intermediate plate 55 and the 
further clutch member 50 will be engaged to drive the 
former, but the fan 20 will not be driven due to the fact 
that the dogs 59 are disengaged from the slots 58. 
The ratchet teeth 57 on the periphery of the flange 

56 of the plate 55 will overrun the pawl 50b on the sta 
tionary member 40. 
On completion of a washing or rinsing cycle, the 

drive motor is reversed so that the drain pump becomes 
operative and the circulating pump inoperative. The 
intermediate clutch plate 55 will rotate with the further 
clutch member 50 until one of the ratchet teeth 57 on 
the outer periphery of the flange 56 engages the pawl 
40h on the stationary member 40 and remains in this 
position during the draining period. The same will hap 
pen to the clutch member 25 if there is any slight drag 
through bearing 22. In this way, the slots 58 will be 
aligned in a correct position below the dogs 59 so that 
the completion of the emptying of the sump 60, and the 
resulting drop in water level, will cause the float 30 to 
lower the clutch member 25 into engagement with the 
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4 
intermediate clutch plate 55. 

If the motor 16 is now reversed again, neither of the 
liquid pumps is operative (in the case of the circulating 
pump due to lack of liquid), but the circulating fan 20 
will be operative and will draw air downwardly through 
the compartment 11 and recirculate the air. 
By this mechanism it is possible to provide a con 

struction in which the fan for drying air may be nor 
mally submerged during washing in either washing and 
/or rinsing liquid or in foam, but not submerged when 
driven which would cause heavy loading. This con 
struction permits the fan to be mounted at a lower level 
than had previously been possible, and thus allows 
more space above the fan for the articles to be washed. 

I claim: 
1. A washing machine comprising a casing including 

a compartment containing articles to be washed by a 
liquid and a fan for circulating drying air within said 
compartment, a drive mechanism for said fan, liquid 
level sensing means preventing operation of the fan 
when the liquid level in the machine is above a prede 
termined level. 

2. A washing machine as claimed in claim 1 wherein 
said fan is located so as to be submerged in the washing 
liquid during a washing cycle. 
3. A washing machine as claimed in claim 1 wherein 

said fan drive mechanism incorporates a drive shaft and 
a clutch, said clutch being utilized to drive said fan 
from said drive shaft and being responsive to said liquid 
level sensing means. 

4. A washing machine as claimed in claim 3 wherein 
said liquid sensing means is a float, said float having 
linkage means associated therewith to operate said 
clutch mechanism. 

5. A washing machine as claimed in claim 3 wherein 
said drive shaft also drives a drain pump, said drain 
pump being driven in at least one direction of rotation 
and said fan is not driven until the liquid has been re 
moved from said machine. 

6. A washing machine as claimed in claim 3 wherein 
said drive shaft is driven by a reversible motor, said 
drive shaft also driving a circulating pump for distribu 
tion of washing liquid to spray assemblies within said 
compartment. 

7. A washing machine as claimed in claim 3 wherein 
said clutch mechanism includes at least two cooperable 
clutch members, one of said clutch members having at 
least one dog associated therewith, another of said 
clutch members having at least one recess associated 
therewith and adapted to receive said dog, stop means 
associated with said clutch mechanism to hold said 
clutch members in relative positions to align said dog 
and said recess when said drive shaft is driven in one 
direction of rotation. 


