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NOZZLE FOR 
A 

ABSTRAJCT OF THE DISCLOSURE 
A liquid extraction apparatus such ‘as a laundry dryer 

having a suction nozzle adapted to bear against the 
perforate periphery of a rotatable drum with means for 
rotating the drum relative to the nozzle, the nozzle being 
provided with yicldable means biasing it against this 
perforate periphery and means on the nozzle engageable 
by an object projecting from the perforate periphery to 
move the nozzle away from the drum and thus minimize 
or completely avoid injury to the drum or nozzle or both. 

This invention relates to liquid extraction apparatus 
and particularly to a suction nozzle structure that is used 
to draw fluid through the perforate periphery of a rotat 
able drum as in a laundry machine wherein the nozzle 
is mounted on yieldable means for accommodating move 
ment of the nozzle toward and away from the drum 
and wherein means are provided on the nozzle for urging 
the nozzle away from the drum upon contact with foreign 
objects projecting through the perforate periphery of the 
drum. 
As is disclosed in the copending application of Lachat 

et al., Ser. N0. 327,874, ?led Nov. 27, 1963, now Patent 
No. 3,257,736, and assigned to the same assignee as the 
present application, it has been proposed to utilize a 
suction nozzle bearing against the perforate periphery of 
a rotatable drum as in a combination washer-dryer to 
draw ?uid from clothing Within the drum through its 
periphery. During the extracting and drying portions of 
the cycle the ?uid will be moisture from the clothes, 
both liquid and vapor, and heated air containing moisture 
vapor. 
One of the features of this invention is to provide a 

nozzle having yieldable means biasing the nozzle against 
the drum periphery and means engageable by a foreign 
object projecting from the drum at the periphery thereof 
to move the nozzle away from the drum. 
A further feature of the invention is to provide such 

an apparatus wherein the nozzle is automatically moved 
out of contact with the periphery of the drum by a pro 
jecting object and is maintained out of ‘contact when the 
nozzle is moved greater than a preselected distance away 
from the periphery. 

Other features and advantages of the invention will be 
apparent from the following discription of certain em 
bodiments thereof taken in conjunction with the accom 
panying drawings. Of the drawings: 
FIGURE 1 is a diagrammatic view of a washendryer 

laundry device having a rotatable drum and a nozzle 
embodying the invention. 
FIGURE 2 is an enlarged fragmentary sectional view 

illustrating one embodiment of the nozzle structure of 
this invention. 
FIGURE 3 is a view similar to FIGURE 2 but illustra 

ting another embodiment of the invention and with the 
nozzle being shown in side elevation rather than in section. 
FIGURE 4 is a fragmentary front elevational view of 

the structure of FIGURE 3. 
FIGURE 5 is a view similar to FIGURE 2 but illus 

trating a further embodiment of the invention. 
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FIGURE 6 is a fragmentary front elevational view of 

the structure of FIGURE 5 but omitting: the electrically 
operated solenoid of FIGURE 5. 
The schematic view of FIGURE 1 shows a combination 

washer-dryer setting for the nozzle of this invention. The 
structure comprises a rotatable drum It} having a perfor 
ate metal periphery II. The drum is rotated by an elec 
tric motor 12 having a shaft 13 projecting from each end 
thereof. The shaft at one end drives a. belt 14 which 
rotates the drum to and the shaft at the other end 
drives a turbine pump 15. The pump is provided with 
an inlet 16 and an outlet 17 leading to a drain as in 
dicated, 
The drum It) is rotatable in a counterclockwise direc 

tion as indicated by the arrow 18. The drum is contained 
within a housing or tank 19. The apparatus is supplied 
with water through an inlet mixing valve 2%‘ provided 
with a hot water line 21 and a cold water line 22. Lead 
ing from the valve 20‘ is a water line 23 that empties into 
a detergent dispenser 24. Leading from this dispenser 24 
is a liquid line 25 emptying into the tank 19 at 26. 
There is also provided a rinse conditioner dispenser 27 
and a bleach dispenser 28. These are connected to the 
tank 19 by lines 29 and 36, respectively. 
At the bottom of the tank 19 at the lowest point therein 

is a sump 31 having an exit controlled by a solenoid 
operated valve 32 with the sump leading to a “button’ 
trap 33 adapted to trap and remove small foreign objects 
from the exit liquid line. The trap 33 is connected to the 
pump inlet line 16 by means of a liquid line 34. 
The apparatus includes a motor operated suction blower 

35 that has an inlet passage 36 that is connected to a 
fluid separator 3'7 adjacent the bottom of the apparatus 
for separating the entrapped water, suds and lint from 
air. This separator communicates by way of a passage 
38 with a suds trap 39. This suds trap 39 in turn com 
municates with a nozzle to that bears against the periph 
ery of the rotatable drum 10. 
The suction blower 35 has an outlet passage 41 that 

empties into» the tank 19 so that the passage 41 com~ 
municates with the perforate periphery of the drum 10. 
Located in this exit passage 41 is an electric heater 42. 
The cold water inlet line 22 is provided with a branch 

43 leading to the suds trap 39 with cold water ?owing 
through the line 43 being controlled by a valve 44. 
The operation of the machine is under the control of a 

conventional sequential control 45 diagrammatically 
shown in FIGURE 1 as controlling motor 12. It will be 
understood that sequential control 45 also controls the 
operation of other electrical components of the machine 
in a conventional manner well known to those skilled 
in the art. 

During the operation of the combination washer-dryer 
shown in FIGURE 1 Water enters through inlet valve 20 
and flows through line 23 through the detergent dis~ 
penser 24. It picks up the detergent in this dispenser and 
the mixture flows through line 25 into the tank 19 at 
26 and from there into the perforated drum 1t) and 
wets the clothes (not shown) therein. At the same time 
water is added through valve 44 and line 43 to ?ll suds 
trap 39 and operate as a suds block through the washing 
cycle. After a predetermined amount of water has ?owed 
through the valve 20‘ the valve closes. The clothes are 
tumbled by rotating the drum 10 for a predetermined time 
su?’icient to complete a washing operation. At the end of 
this time the solenoid operated valve 32 is energized to 
open position as shown in FIGURE 1 to drain the drum 1%] 
and tank 19. 

After tank 19 has been drained, inlet valve 20 is again 
opened to provide rinse water through the detergent dis 
penser 24 to rinse remaining detergent therefrom and 
from there into the tank 19 and thus into the rotating 
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drum It). This rinse water passes through the clothes 
or fabric within the rotating drum 16, through sump 31 
by way of the open energized valve 32, through the trap 
33 and through liquid lines 34 and 16 to the pump 15 
where it is exhausted through the outlet drain line 17. 
At the end of a predetermined rinse time such as 10 

minutes the inlet valve 26 is closed and the suction 
blower 35 is operated at high speed such as 18,500 rpm. 
to create high air flow through the washer-dryer appa 
ratus. The high air ?ow through the ?uid system con 
tinues until such time as clothes within the drum 1%‘ fall 
to a point on the drum periphery covering the perfora 
tions communicating the drum with the ‘suction nozzle 
40. This in effect seals or blocks the ?uid flow path for 
air through the system. With the flow path blocked, a 
high vacuum is created in that portion of the ?uid ?ow 
path between the nozzle 40 and the suction blower 35, 
due to the rapid evacuation of air therein by suction 
blower 35. This high vacuum extracts Water from the 
clothes in the rotating perforated drum 1a with this ex 
tracted water passing through the perforated drum and 
through the nozzle 40 into the suds trap 39. 
From the suds trap 39 the moisture and air pass to 

the separator 37 where non-vapor material such as Water 
and lint is separated from the air which then returns to 
the blower 35 by way of the inlet passage 36. The blower 
then recirculates this air past the heater 4-2 and through 
the drum M9. The non-vapor material from the sep 
arator 37 is pumped out through an outlet 46 in the sep 
arator by pump 15. During the extraction portion of the 
machine cycle the heater 42 is energized and cold water 
is introduced through valve 44 into line 43 and from 
there into the suds trap 39. The cold water entering the 
suds trap 39 at the entrance thereof, as shown in FIG 
URE 1, condenses water vapor from the air, thereby pro 
viding a drying operation concurrently with the extraction 
operation. 
During a subsequent drying portion of the cycle the 

suction blower 35 is operated at a lower speed such as 
12,060 r.p.m., the heaters 42 remain energized and water 
continues to enter suds trap 39 by way of line 43. The 
condensing thereupon continues with the mixture of air, 
liquid and lint passing into the separator 37 and the sep 
arated air ?owing back to the blower 35 as previously 
described. This separated air is of course recirculated by 
the blower 35 and heated by the heaters 42. This con 
stitutes a continuous closed cycle with no venting to the 
exterior being required because of the continual condens~ 
ing and separating with outward ?ow through the outlet 
46 of extracted water, condensate and lint. When a gas 
heater is used, the conduit 41 is broken and the exhaust 
from blower 35 is vented to the outside in a conventional 
manner. 

The apparatus of this invention uses a nozzle of which 
various embodiments are shown in FIGURES 2—6. In 
the embodiment of FIGURE 2 the nozzle 40 has an open 
?ared mouth 48 in frictional engagement with the outer 
surface of the perforate periphery 11 of the rotatable 
drum 10. The nozzle 40 is made of a rigid plastic ma 
terial having a relatively low coe?icient of friction, such 
as nylon. The nozzle extends through an opening 49 in 
the tank 19 and is mounted for movement toward and 
away from the periphery 11 on a ?exible bellows 50 
of rubber or the like. 
The nozzle 40 is urged or biased toward the drum pe 

riphery 11 when in contact therewith by a yieldable bias 
ing means which is here shown as an over center leaf 
spring 51 having its ends held in brackets 52 and 53 
mounted on the tank 19. 
When in the solid line position shown in FIGURE 2, 

the yieldable leaf spring 51 biases the nozzle 44! against 
the periphery 11 of drum It}. Means are provided for 
moving the nozzle away from the periphery to the dotted 
line position when an object is encountered projecting 
from the periphery of the drum 10 such as the nail 54. 

C21 

30 

(i) m 

60 

65 

70 

75 

di 

In the embodiment of FIGURE 2 this means is embodied 
in a cam or ramp-like surface portion 55 on the leading 
edge of the nozzle 40 or the edge that would ?rst en 
counter the nail 54. When the projecting object or nail 
54 contacts the cam surface 45 it forces the nozzle 40 
away from the periphery 11. 
The ramp-like surface portion 55 provides a means 

for gradually camming the nozzle away from the drum, 
which avoids sudden shocks to the apparatus. In addition, 
it is possible that certain foreign objects will be urged 
back into the drum by the cam surface. This is par 
ticularly the case when the object is projecting through 
the periphery of the drum for only a short distance. When - 
the distance of movement of the nozzle exceeds the over 
center position of the leaf spring 51 this spring then snaps 
the nozzle 40 away from the periphery 11 and retains it 
there in the position indicated by the broken lines. The 
drum can then be stopped and the object 54 removed. 
If desired, the stopping of the drum may be done auto 
matically as by a limit switch of the type shown at 56 
in the embodiment of FIGURE 3 to stop the operation 
of the motor 12. Where such a limit switch is used in 
the embodiment of FIGURE 2 it may be operated by 
stop 57. In order to stop machine operation, limit switch 
56 may be placed in the motor circuit by sequential con 
trol 45. The switch is placed in series with the motor 
and when actuated breaks the circuit to the motor. This 
relationship is shown diagrammatically in FIGURE 3. 

In the embodiment of FIGURES 3 and 4 the nozzle 
at) is of similar construction to that of the embodiment 
of FIGURE 2 and is biased against the drum periphery 
11 by means of a generally 'U-shaped wire spring 58 hav 
ing one end engaging the nozzle 41} and the base end re 
tained in a bracket 59. The U-shaped wire spring 58 en 
gages the nozzle through .a pair of inwardly extending end 
portions 47, 47 held in spaced parallel brackets 61 mount 
ed on opposite sides of the nozzle 40. When the nozzle 
46 has been moved away tom the periphery 11 in the 
manner described previously the limit switch 56 is ac 
tuated by means of its plunger 60 engaging one leg of U 
shaped wire spring 58 to stop the motor 12. 

In the embodiment of FIGURES 5 and 6 the dotted 
line positions of the parts is the normal position, in 
other words, the nozzle 41} is normally held out of con 
tact with the periphery 11 of the drum 10. Thus, as in 
dicated by the broken lines the retracted position of the 
nozzle is maintained by an outwardly biasing W-shaped 
spring 62 that has one end mounted on a bracket 63 on 
the tank 19 and the opposite end 64 arranged adjacent the 
nozzle 49 and on opposite sides of the outer end thereof. 
These opposite ends 64 bear outwardly against the spaced 
ends 65 of a U-shaped lever wire 66. The ends 65 are 
held in spaced parallel brackets 67 mounted on opposite 
sides of the nozzle 40. 
The base 68 of the lever wire 66 is rotatably mounted 

on a bracket 69 attached to the tank 19. This base 68 
has a transverse section 70 between the sides of the brack 
et 69 and is provided with a raised portion 71. This 
raised portion 71 is attached to one end of a helical 
spring 72 whose other end engages the movable arma 
ture 73 of an electric solenoid 74. 
When the solenoid 74 is de-energized the spring 62 is 

in the broken line position shown in FIGURE 5 thereby 
retracting the nozzle 40 to the broken line position. When 
the solenoid 74 is energized the armature '73 moves to 
the right as shown in FIGURE 5 to the solid line posi 
tion and the end of the spring 72 being attached to the 
support portion 71 rotates the lever wire 66 about the 
brackets 69 to the solid line position. In this position the 
nozzle 44} is yieldably retained against the drum periphery 
11 by force exerted by the solenoid through the spring 
72. Objects protruding through the periphery of the drum 
move the nozzle shown in FIGURE 5 away from the 
drum against the bias of spring 72 in the same manner 
as in the embodiment of FIGURES 2 and 3. 
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The nozzle shown in FIGURES 5 and 6 is preferred 
for use in gas combination washer-dryers. In gas com 
bination washer-dryers it is essential that adequate air 
flow be maintained through the system in order to ensure 
complete combustion of gas during the drying operation. 
As hereinbefore explained, in connection with the extrac 
tion operation, the fabrics being tumbled Within drum 
111 periodically block air flow through the nozzle 40. 
With the nozzle blocked by fabrics there is little or no 
air ?ow through the system and thus an unsafe con 
dition may result in washer-dryers using gas heat during 
the drying operation. To alleviatee this problem the noz 
zle of FIGURES 5 and 6 is arranged to be in engage 
ment with the drum 11 only during the extraction oper 
ation. .During all other machine operations the nozzle is 
biased away from the drum and cannot be blocked by 
fabrics being tumbled within the drum. 

In addition to alleviating the gas combustion problem, 
it may be desirable to provide high 'air flow in order to 
avoid overheating of the entire apparatus. Since heat is 
carried away from the heating means for the Washer 
dryer primarily by the air circulated through the system, 
it is essential that the air ?ow be adequate to cool the 
heating means as heat is generated therein. 
As can be seen from. the above description, the appa 

ratus of this invention provides a nozzle which when in 
engagement with the rotating drum 10 is biased by yield 
able means ‘against the drum. Damage to the equipment 
is prevented by providing automatic means for moving 
the nozzle away from the drum on engagement of the 
nozzle with an object projecting from the drum. 

In the embodiments of FIGURES 2, 3 and 4 the normal 
position of the nozzle is against the drum. In the embodi 
ment of FIGURES 5 and 6 the normal position of the 
nozzle is out of engagement with the drum 'and is only 
brought into engagement therewith during ?uid extract 
ing portions of the operating cycle. This provides ade 
quate air ?ow for complete gas consumption in gas 
combination washer-dryers and also reduces frictional 
wear on the nozzle as well as on the drum itself ‘as un 
necessary engagement of the drum and nozzle is pre 
vented. ‘It also provides adequate air flow for cooling the 
apparatus and reduces drag which adds to power con 
sumption. 

Having described our invention 'as related to the em 
bodiments shown in the accompanying drawings, it is 
our intention that the invention be not limited by any of 
the details of description, unless otherwise speci?ed, but 
rather be construed broadly within its spirit and scope 
as set out in the accompanying claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned 'as fol 
lows: 

1. Liquid extraction apparatus, comprising: a rotat 
able drum having a perforate periphery; a suction nozzle 
positioned adjacent said perforate periphery and adapted 
to bear thereagainst; means for rotating said drum rela 
tive to said nozzle, said nozzle having a leading edge with 
respect to the direction of rotation of said drum; yield 
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able means biasing said nozzle against said perforate 
periphery; and cam means on said nozzle leading edge 
engageable by an object projecting from said periphery to 
move said nozzle away from said drum. 

2. Liquid extraction apparatus, comprising: a rotat< 
able drum having a perforate periphery; a suction nozzle 
positioned adjacent said perforate periphery and adapted 
to bear thereagainst; means for rotating said drum rela 
tive to said nozzle; over center yieldable means biasing 
said nozzle against said perforate periphery; and means 
on said nozzle engageable by an object projecting from 
said perforate periphery to move said nozzle away from 
said drum to a position beyond the center of said over 
center yieldable means whereby said over center yield 
‘able means thereupon urges said nozzle away from said 
perforate periphery. 

3. Liquid extraction apparatus, comprising: a rotat 
able drum having a perforate periphery; a suction nozzle 
positioned adjacent said perforate periphery and adapted 
to bear thereagainst; drive means for rotating said drum 
relative to said nozzle; yieldable means biasing said nozzle 
against said perforate periphery; means on said nozzle en 
gageable with objects carried by fabrics placed within 
said drum and projecting through said perforate periph 
ery for moving said nozzle away from said drum; and 
means controlling said drive means and operable upon 
movement of said nozzle a predetermined distance away 
from said drum by said objects for stopping rotation of 
said drum. 

4. The apparatus of claim 3 wherein said drive means 
is electrically operated. 

5. Liquid extraction apparatus, ‘comprising: a rotat 
able drum having a perforate periphery; a suction nozzle 
positioned adjacent said perforate periphery and adapted 
to bear thereagainst; means for rotating said drum rela 
tive to said nozzle; ?rst yieldable means biasing said noz 
zle out of contact with said perforate periphery; energiz 
able means for selectively moving said nozzle into con 
tact with said perforate periphery against the bias of said 
?rst yieldable means; second yieldable means for accom 
modating movement of said nozzle away from said per 
forate periphery when said nozzle is in contact with said 
perforate periphery; and means on said nozzle engage“ 
able by objects projecting through said perforate periphery 
to move said nozzle away from said drum against the 
bias of said second yieldable means. 
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