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The present invention relates generally to a dry-clean-
ing machine which is programmed for automatic oper-
ation in accordance with a machine cycle having a pre-
determined sequence of operations, and more particuiarly
to improvement in the construction and mode of oper-
ation of said machine which contemplates the efficient
recovery of cleaning fiuid during said machine cycle.

A dry-cleaning machine of the present invention is of
the class having an automatic programmed operating
cycle and employing a volatile cleaning fluid to achieve
its cleaning function. The efficient operation of this
class of machine necessitates the recovery of reusable
cleaning fluid from the clothes cleaned by the machine.
Although such cleaning fluid recovery techniques or pro-
cedures are now provided in such machines, they are not
entirely satisfactory since in some cases they adversely
effect the automatic operation of the machine, and in
other instances they are not specifically related to the
specific need for cleaning fluid recovery which is dic-
tated by the particular clothes that are cleaned. In
other words, depending on the character and the nature
of the clothes cleaned, the cleaning fluid recovery period
should be conducted on an extensive basis, or in other
circumstances is best discontinued at an early stage be-
cause continued efforts at cleaning fluid recovery are not
economical. It is also desirable that the cleaning fluid
recovery procedure or technique be consistent with auto-
matic programmed operation of the dry-cleaning ma-
chine, and thus must be capable of being readily in-
corporated into an automated machine cycle.

Broadly, it is an object of the present invention to pro-
vide a dry-cleaning machine overcoming these and other
shortcomings of the prior art. Specifically, it is an ob-
ject to provide and incorporate an efficiently operating
cleaning fluid recovery technique and procedure into the
normal operation of a dry-cleaning machine, and one
which further is capable of being regulated in duration
for only as long as it is economical to conduct said clean-
ing finid recovery.

It is another object of the present invention to pro-
vide a dry-cleaning machine which has a programmed
automatic operating cycle, and in which the cleaning
fluid recovery period is an integral part of said cycle and
is automatically initiated and conducted for only as long
as it is economical to attempt to recover reusable clean-
ing fluid.

Still another object of the present invention is to pro-
vide a dry-cleaning machine in which the cleaning fluid
recovery procedure is also advantageously employed to
purge the machine and the dry-cleaning drum of any
residual cleaning fiuid vapors which ordinarily presents
a health hazard in the operation of such machines.

It is a still further object of the present invention to
provide a damper conirol system having novel features
of construction and a mode of operation permitting se-
lective use of an air circulation system during the oper-
ation of said dry-cleaning machire for cleaning fluid re-
covery purposes and also to purge said machine of
hazardous cleaning fluid vapors.

A dry-cleaning machine demonstrating features of the
present invention is one employing a cleaning fluid to
achieve its primary cleaning function, and further in-
cludes an appropriate control means for causing auto-
matic operation of said machine in accordance with a
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typical automated machine cycle including periods for
washing the clothes with said cleaning fluid, draining and
extracting said cleaning fluid from said clothes, a residual
cleaning fluid recovery period, and finally an aerate
period during which said machine is purged of hazardous
cleaning fumes. More particularly, to the end of re-
covering reusable cleaning fluid there is included suit-
able means defining a closed path having communication
with the cleaning drum of said machine, and also means
located in said path for driving a stream of heated air
through said drum to cause flashing of cleaning fluid into
vapor within said drum, said air stream being also effec-
tive to carry said flashed vapor from said drum to a
remote point where the vapor is converted back to a
liquid state and returned to an appropriate storage com-
partment for reuse in subsequent cleaning operations.
Further included as part of the cleaning fluid recovery
means is a thermostat which is advantageously located
in a position to sense the temperature level of the air
stream exiting from the drum and which, at an ap-
propriate elevated temperature level thereof which is
indicative of minimal cleaning fluid flashing, is effective
to cause the discontinuation of the operation of said dry
cleaning recovery means and to simultaneously change
over the mode of operation of this means to the function
of exhausting or purging hazardous dry-cleaning fumes
from the dry-cleaning drum and said closed path. The
foregoing functioning of the cleaning fluid TECOVEry means
and its subsequent conversion to aerate the cleaning drum
of the dry-cleaning machine is automatically initiated
and conducted as part of the programmed sequence of
operations of the dry-cleaning machine, being readily
achieved by conventional electrical circuitry and controls
for the machine.

The above brief description, as well as further objects,
features and advantages of the present invention, will
be more fully appreciated by reference to the following
detailed description of a presently preferred, but none-
theless illustrative embodiment in accordance with the
present invention, when taken in comjunction with the
accompanying drawings, wherein:

FIG. 1 is a front elevational view of a dry-cleaning
machine demonstrating features of the present invention
and having portions thereof broken away and in section
to better illustrate the internal construction thereof;

FIG. 2 is a top view projected from FIG. 1, in which
portions thereof are again broken away and in section
for clarity of illustration;

FIG. 3 is an isolated elevational view, on an enlarged
scale, and in section, of an exhaust valve for the air cir-
culation system of said dry-cleaning machine;

FIGS. 4, 5 and 6 are sectional elevational views of a
damper control for said air circulation system, in which
more particularly the various operating positions of said
centrol are depicted, namely, to wit:

FIG. 4 illustrates the damper control in its neutral
operative position;

FIG. 5 illustrates said damper control after movement
of an actuating rod thereof to the right which uncovers
an internal valve opening and permits air circulation with-
in an air circulation duct system of the dry-cleaning ma-
chine; and

FIG. 6 illustrates still another operative position of said
damper control wherein in response to movement of said
actuating rod to the left another valve member of said
damper control uncovers an external opening of the air
circulation duct system for purging said duct system of
cleaning fluid fumes;

FIG. 7 is an isolated elevational view, in section and on
an enlarged scale, of a cleaning fluid level control for
said machine;
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FIG. 8 is a rear elevational view substantially similar to
FIG. 1, but with more of the external structure broken
away and with more of the remaining structure in section
to better illustrate the internal construction of said ma-
chine;

FIG. 9 is a chart which graphically illustrates the vari-
ous periods and the duration in minutes of said periods
in a typical machine cycle; and .

FIG. 10 is a diagrammatic representation of the elec-
trical circuitry for programming said dry-cleaning ma-
chine through a typical machine cycle.

Reference is made first to FIGS. 1 and 8 and the show-
ing therein of a dry-cleaning machine demonstrating fea-
tures of the present invention and therein generally desig-
nated 26. The machine 2¢ includes a main housing 22
enclosing a rotatable dry-cleaning drum 24, and also asso-
ciated or auxiliary equipment, generally designated 26,
for circulating cleaning fluid F through said drum 24.
The equipment 26 as is best iltustrated in FIG. 8 is gen-
erally situated on a level with and to the right of the
drum 24. The machine 20 also includes auxiliary equip-
ment, generally designated 28, for circulating air through
said drum 24 in a manner and for the purposes described
in more detail subsequently herein, said auxiliary equip-
ment 28 (still referring to FIG. 8) being generally situated
above said drum 24.

The machine 26 may advantageously be compactly con-
structed on a hollow base 30 which additionaily functions
as a storage compartment 32 for the cleaning fluid F.
Tncluded in the equipment 26 for circulating said clean-
ing fluid F is a pump 34 which has its suction end con-
nected to a conventional pipe or liquid conduit 36 ex-
tended into the compartment 32 and normally below the
ievel of the stored cleaning fluid F therein, and its high
pressure end or outlet connected to a conduit 38 con-
nected to a filter 40. The outlet of the filter 40 is con-
nected via an L-shaped conduit 42 to a main flow conduit
44, the connection into said main flow conduit 44 being
more particularly between two operatively associated
valves 46, 48. At all times when valve 46 is open per-
mitting flow past said valve the other valve 48 is closed,
and vice-versa. At start up of the machine 20, it will be
understood that valve 46 is closed and that valve 48 is
open so that cleaning fluid F is withdrawn from the sump
or compartment 32 only to be returned again through the
valve 48 and through the return portion 44a of the main
flow conduit 44.

The operating conditions of the valves 46, 48 are, how-
ever, easily reversed in a well understood manner by
actuation of a lever 50 mounted on a shaft 52 common to
both valves and which shaft on rotation is effective to
move the internal valve members thereof into an open or
closed position within the conduit 44. From the up-posi-
tion of the valve 56 as depicted in FIG. 8 and normally
produced by the urgency of a spring 54, the lever 50 is
adapted to be placed into a down-position by operation
of 2 motor 56 having a driving gear 58 in meshing en-
gagement with 2 rack 60 pivotally connected, as at 62, to
said lever 50. In the down-position of the lever 50 the
valve 46 is opened and the valve 48 is closed to thereby
channel the cleaning fluid F through the valve 46 and

through the drum inlet portion 444 of the main flow con-

duit 44 into the drum 24.

As is best shown in FIG. 8, the external drum housing
22 at the base of the drum 24 is provided with an ap-
propriate configuration 64 for channeling said cleaning
said cleaning fluid F to a drum outlet conduit 66 which
empties into a cleaning fluid level control device, gen-
erally designated 68, the details of operation of which
are next described herein. It will suffice now only to note
that the cleaning fluid F is permitted in the operation of
said level control device 68 to flow out of said device
through an outlet 70, through conduit 72 into 2 filter trap
74, and from thence through a filter 76 back into the
cleaning fluid storage compartment 32,
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Referring now specifically to the detailed view of FIG.
7 as well as to FIG. 8, it will be better understood how
the cleaning fluid level control device 68 functions to
control the operating level of the cleaning fluid F within
the drum 24. Changes in said operating level as are con-
templated herein are more of a seasonal adjustment,
wherein, for example, during the winter when hesavy
clothes are usually cleaned, it is desirable that the operat-
ing level of said fluid be raised to provide a greater quan-
tity of said fluid within said drum, and conversely during
the summer a lower operating level is desirable. To ac-
complish this objective, the device 68 includes a casing 77
in which there is disposed a hollow overflow pipe 78 pro-
vided with a slidable end section 80. Only the bottom
portion of said section 8¢ is solid and thus up to the edge
82 thereof such section serves as an extension of the out-
let opening 84 of the overflow pipe 78 and requires 2
level of cleaning fluid F in the annular clearance 86 be-
tween the pipe 78 and the casing 77 exceeding the height
of the edge 82 before there can be an outflow of cleaning
fiuid F from the device 68 through the overflow pipe 78.
In a well understood manner, the cleaning fluid F will
naturally seek and atiain the same level in the drum 24 as
it does in the device 68, said device 68 and drum 24 being
in direct communication with each other through the
conduit 66 and in side-by-side relationship to each other.
To adjust the section 89 relative to the outlet opening 84,
section 80 has extensions 88 going beyond the edge 82
and which extensions are connected by a cross-piece 99 to
a member 92 threadably disposed on a threaded end 94 of
a plunger 96 of a conventional solenoid device 98. An
L-shaped frame member 160 mounts the solenoid 98 on
the casing head 162 through which said member and
threaded end 92, 94 extend into the level control device
68. By threaded adjustment of the member 92 on the
threaded end 94 of the plunger 98, it is thus a simple
matter to either raise or lower section 80 on the overflow
pipe 78 and thereby raise or lower the operating level
of the cleaning fluid F within the drum 24. During this
adjustment, the overflow pipe 78 remains seated in said
outlet opening 70. However, at the pipe outlet opening
84 there are machined extensions 104 fitted with a cross-
piece 166 and connected to said plunger threaded end 94,
so that upon operation of the solenoid 98 and the with-
drawal of said plunger 96 within the body of said solenoid
the overflow pipe 78 is lifted off of the opening 70 per-
mitting direct flow of cleaning fluid F from the conduit
66 into the sump return conduit 72.

Continuing with the description of the machine 20 with
particular reference to FIGS. 1, 2 and 8, and turning now
specifically to the air circulation auxiliary equipment 28
thereof, it will be seen that said equipment 28 includes an
air inlet duct 198 and an air outlet duct 110 suitably con-
nected into opposite sides of the drum housing 22 and in
communication with the interior 112 of the drum 24.
These inlet and outlet ducts 168; 110 are further con-
nected end-to-end to each other as is best illustrated in
FIG. 8 to form a closed air duct system, herein more
specifically designated 114. In the operation of the ma-
chine 20 in accordance with the present invention, it is
conteriplated that the closed duct system 114 will be used
during a portion of the machine operating cycle for the
continuous circulation of air for the purpose of flashing
cleaning fluid as fumes from the cleaning fluid saturated
clothes within the drum 24, thereby permitting the sub-
sequent condensation of said fumes and the recovery of
said cleaning fluid for re-use.

To achieve this objective of recovering re-usable clean-
ing fluid, there is provided in the closed duct system 114,
proceeding in the direction of the air flow depicted by the
arrows designated A in FIG. 8, a filter bag 116, a con-
ventional condenser 118, a motor-operated flow control
damper 128, an air-circulating blower 122, and finally a
heater 123. More particularly, the suction end of said
air-circulating blower 122 is connected via a length of
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duct 13dq immediately downstream of the damper 129,
and upon operation of the biower 122 and a first damper
motor 123a moving the damper disc 124 from a position
normally closing the duct opening 12§ to a position open-
ing the same (see FIG. 5), there is produced a continuous
circulation or flow of air through the closed duct system
114 as depicted by the air flow arrows A.

The foregoing cleaning fluid recovery process is started
at a prescribed point during the normal operating cycle
of the machine 29, at which point all cleaning fluid F is
aiso drained from the drum 24 by operation of the sole-
noid 23 and the circulation of said fluid through the drum
24 i3 discontinued and diverted instead through the by-
pass or return conduit 44a. Air circulated by said blower
122 is forced through the inlet duct 163 past the heater
123 and thus enters into the interior 112 of the drum 24,
through the drum openings 132, in a heated condition.
In a well understood manner, the heated air causes evap-
oration or flashing of the cleaning fluid from the clothes
being cleaned within the drum 24 and thus there is, at
least initially, a heavy concentration of cleaning fiuid
fumes in the air flowing out of the drem 24 through the
cutlet duct 219. This current or body of air is cleaned
in an obvious manner by passage through the filter bag
116, and then is cooled by heat exchange in its pass
through the condenser coils 118 continuously fed with a
coolant through inlet and outlet pipes 132, 134. Beneath
the condenser coils 118 the section of duct 134c of the
ciosed duct system 114 is advantageously provided with a
cenfiguration 136 which channels the cleaning fluid F
which is condensed from said circulating air flow into a
separator 138. Operating in a well understood manner,
the separator 138 is effective to separate the cleaning fluid
and water from each other, and said cleaning finid is then
channeled through the conduit 1490 into the filter trap 74,
and {rom there flows through the filter 7§ back into the
sump or compartment 32 for re-use.

During the foregoing recovery process by air circula-
tion, however, a point is eventually reached when the air
exiting from the drum 24 contains so little cleaning fluid
vapor as to no longer econcmically warrant continuing
with said air circulation. In accordance with the present
invention, this point in the operation of the machine 28
is automatically detected by a thermestat 142 mounted in
the outlet duct 11¢ and operating to discontinue said air
circulation, all as is subsequently explained in greater
detail, when the temperature of said exiting air attains a
predetermined elevated level approximating the tempera-
ture of said air being fed into the drum 24, This it will be
appreciated is indicative that the circulating air is losing
litile heat in heat exchange with the clothes within said
drum 24, or in other words that said circulating air is
causing very little flashing of cleaning fluid from said
clothes which can be recovered. At this time, an exhaust
biower 144 mounted on and in communication with the
outlet duct 110 is operated in tandem with the air cir-
culating blower 122 which is continued in operation. Ex-
haust blower 144 has its suction ¢nd connected via a duct
1145 to said closed duct system 114 and its high pressure
end exhausting to atmosphere via a duct 148 which will
be understood to channel said cleaning fluid contaminated
air to a safe point for discharge. Mounted in a duct sec.
tion 158 of the duct 148 is a conventicnal one-way air
valve 152 including a disc centering piece 154, and a disc-
156 mounted thereon which on operation of the exhaust
blower 144 is lifted off of the duct opening 158 for open-
ing the exhaust duct 148 to air flow (see FIG. 3).

When operation of the exhaust blower 144 is started
in aid of operation of the air circulating blower 122, the
second damper motor 1215 is operated to replace the
damper disc 124 in its closed position in the internal
duct opening 126 and to simuitaneously open the closed
system 114 to atmosphere by causing movement of the
damper disc 159 uncovering the external duct opening 166
as depicted in FIG. 6. Thus, continuously flowing fresh
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air is forced through the duct 114a, the air inlet duct
198, and through the dram interior 112 and air outlet
duct 119 to the exhaust blower 144 for discharge through
the exhaust duct 148. 1In this way the drum 24 and the
closed duct system 114 of the machine 20 are purged
of cleaning fluid fumes preparatory to the next cleaning
cycle, such purging being conducted efficiently by tan-
dem operation of the blowers 144, 122.

By reference to FIG. 8 and a comparison of FIGS. 4-6,
it will be seen that the flow control damper 12¢ includes
a disc mounting rod 161 which on one end has a sleeve
162 disposed in a guide bushing 164 mounted by a brack-
et 166 in a centered position just beyond the internal duct
opening 126. On the opposite end of the rod 161 is a
sleeve 168 connecting said rod to a rack 279 which is
common to the damper motors 1214, 1215 carried on a
platform 171 of the duct system 114. Rack 178 is selec-
tively driven in opposite directions by a common driving
gear 172 in meshing engagement with said rack and jour-
nalled on the single shaft 174 of the motors 121a, 1215.
The damper discs 124 and 159 are slidably disposed on
the rod 161 entirely within the sectional length of duct
1i4a to the air circulating blower 122, being more par-
ticularly normally seated under the outward urgency of
an interposed spring 176 against the radial flange 1264
of the opening 126 and the radial flange 168a of the
opening 160, respectively, as is best illustrated in FIG. 4.
However, upon operation of the motor 123a which occurs
during operation of the air circulating blower 122, the
rod 161 is thrust to the right as depicted in FIG. 5, and
the damper disc 124 is carried by the sleeve 162 during
said rod movement off of the internal damper opening
flange 12€a thercby unblocking the opening 126 for the
passage of air therethrough as depicted by the air-flow
arrows A, Another operative position of the damper
129 is achieved by operation of the damper motor 121p
and rod movement in a reverse direction as depicted in
FIG. 6 which occurs during operation of the exhaust
blower 144. This results in movement cf the disc 124
to its position closing the opening 126 and the carrying
of the other disc 159, by the sleeve 168, off of the damper
opening flange 1604 thereby unblocking the opening 169
for the passage of air therethrough. Sleeve 169 main-
tains the spacing between the discs 124, 159.

Having particular reference again to FIG. 1, the ma-
chine 20 as best shown therein includes both a slow and
a fast driving motor 178 and 179, each having a belt 189,
182 trained about a common pulley 184 mounted on the
shaft 186 of the drum 24 which will be understood to be
appropriately journalled for rotation within the main
housing 22. The slow rotational speed is employed dur-
ing the cleaning portion of the main cycle since this pro-
duces more thorough saturation of the clothes with the
cleaning fluid F by tumbling of the clothes, while the
faster rotational speed is employed during other periods
of said cycle, as for example during the cleaning fluid
Tecovery process when said fast speed is effective to re-
move or exiract said cleaning fluid F from the clothes by
centrifugal force. By employing a conventional over-
riding clutch the changeover from the slow motor 178 to
the fast motor 179 is made without interrupting the opera-
tion of the machine 20.

Directing attention now to FIG. 9, in which figure the
time periods of various operations in a typical operating
cycle are graphically illustrated, it will be seen that a
variable time period, designated a is included as an inte-
gral part of said cycle and is the time period during which
cleaning fluid F is recovered for reuse. Said cleaning
fluid recovery time period a differs from other cycle time
periods in that it is for a duration which may differ from
cycle to cycle and is dependent on the characteristics
of the clothes being cleaned which in turn determines the
point in time when the thermostat 142 is operated to sig-
nal the end of said time period a. As previously stated,
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it is at this point of time when it is no longer economical
to continue the air circulation through the duct system
114 to purge the drum interior 112 of cleaning fluid F
and cleaning fluid vapors. Thus, while the wash period
is set for a known duration which typically is five minutes,
and the drain, extract and aerate periods are also for
known periods of time, the cleaning fiuid recovery period
a is known only to start at approximately thirteen minutes
after machine start-up, but otherwise the duration of this
period is not known beforehand and continues until ter-
minated by the operation of the thermostat 142. After
termination of the recovery period a the machine 20 has a
typical conluding aerate period.

Reference is now made to FIG. 10 in which there is
shown a diagrammatic representation of appropriate elec-
trical circuitry for programming the machine 20 through
a typical machine cycle, said circuitry being generally
designated 196 and including appropriate contacts, 198a,
1205 for being connected across an appropriate electrical
source. Circuitry 190 essentially includes fifteen subcir-
cuits all connected in parallel to each other and herein
designated 152A-1920, and a timer 194 which powers
nine cams in rotation, each cam being designated with the
numeral 196 followed by the suffix of the subcircuit with
which it is associated. It will be understood that the
timer 194 is designed to operate for a duration of twenty
minutes and thus on the cams 196A, 196B, etc., the start
and termination of the cam rise is keyed to this twenty
minute duration by appropriate references to the point
in time during this twenty minute duration when said start
and termination points are encountered. Thus, on cam
196C, the cam Tise 198C thereof is first encountered five
minutes after the start-up of the timer 194 and is opera-
tional until ten minutes after the timer start-up. Addi-
tionally, there is associated with each of the subcircuits
152A-1920 a normally open switch which disconnects
the subcircuit from the energy source except when said
normally open switch is actuated closed by a cam, each of
these switches being herein designated by the reference
numeral 200 followed by the letter subscript of its associ-
ated cam.

Proceeding now with a description of the operation of
the dry-cleaning machine 20 in connection with the circuit
diagram of FIG. 10, let it be assumed that the door 202
of the drum 24 is closed as is shown in cross section at
the left of FIG. 10, and that said door 202 is maintained
in its closed position by a plunger 204 of a solenoid 206
of the subcircuit 192A. To open the door 202 it is neces-
sary to depress the switch 208 of the subcircuit 192A
which completes said subcircnit when the cam 196A is
in its illustrated FIG. 10 position closing the switch 200A.
Thus, at this time, the solenoid 206 is energized through
the completed subcircuit 192A thereby withdrawing the
solenoid plunger 204 from its position preventing the
opening of the door 202. It will be readily appreciated,
however, that after machine start-up, and at a time when
the cam 196A has rotated into a posiiton which results
in the switch 200A assuming its normally open position,
that at this time depressing the switch 208 will not have
the desired effect of actuating the solenoid 206, which
is as it should be since it is not desirable that the door
262 be opened during the machine cycle. Assuming that
the door 202 of the drum 24 is closed, the machine cycle
is initiated by depressing the timer start button 208a
which starts rotation of the timer 194 including the cam
196FG, which by closing the switch 200FG, completes the
subcircuit 192F for the timer 194 through a bypass cir-
cuit which is provided to maintain said timer 194 in oper-
ation even though the switch 208a is subsequently re-
leased. Thus, the timer 194 remains in operation until a
notch 210 is encountered in the cam rise 198FG, of the
cam 196FG, and which notch 210 is indexed to be en-
countered at thirteen minutes after the start-up of the
machine to signal and cause the start of the “recovery”
period of the machine cycle. It should be noted at this
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time that the opening and closing of the drum door 262
controls the actuation of four switches, one of which is
the exhaust blower switch 212 which is closed by the
opening of the drum door 202 and places in operation the
exhaust 144 as a safety measure every time that the door
202 is opened. However, before the expiration of thir-
teen minutes of the machine cycle, the machine 29 is pro-
grammed through the wash, drain and extract periods.

More particularly, and having particular reference to
the second subcircuit 192B, it will be seen during the
first five minutes of the operation of the timer 194 that
the cam rise 198B on the cam 196B is effective to close
the switch 2008 of said subscircuit 1928 which will be
understood to operate the valve motor 56 placing the lever
50 in its down-position which opens valve 46 and simul-
taneously closes valve 48 and thereby channels cleaning
fluid F into the drum 24, Tt will be noted that at this
time the windings for the pump 34 which is part of the
subcircuit 192N is appropriately energized by virtue of
the switch 280NO being in a position at this time which
completes the subcircuit 192N. In fact, the pump 34
continues in operation until the cam rise 198NO of the
cam 196NO actuates the switch 200NO into a position
which completes the subcircuit 1920 and places in oper-
ation the filter agitator 41 (see FIG. 8) while simultane-
ously opening the pump subcircuit 192N and temporarily
discontinuing the operation of the pump 34. The filter
agitator 41 continues in operation from ten minutes to
twelve and one-half minutes of the machine cycle.

As is shown in subcircuit 192C, after completion of the
wash cycle which occurs after the first five minutes of
the operation of the machine 20, subcircuit 192C is com-
pleted by the closing of the switch 266C by the cam 195C
from between five minutes and ten minutes of the ma-
chine cycle which places in operation at this time the
solenoid device 98 which is effective to open up the
outlet 70 of the level control device 68 which drains
cleaning fluid F from the drum 24 into the storage com-
partment 32. Turning now to the subcircuits 192D and
192F, it will be seen by a comparison of said subcircuits
that normally the slow motor 178 operates the drum 24
except when through the operation of a conventional
overriding clutch a changeover is made to the fast motor
179 during the interval of the machine cycle from six
minutes to eleven minutes after machine start-up. This
time period corresponds to the “extract” period of the
machine cycle.

Assuming that thirteen minutes of the machine cycle
has transpired, and that the cam notch 210 on the cam
196FG has been encountered, as previously indicated this
will open the switch 206FG breaking the energizing sub-
circuit 192F for the timer 194 and thereby causing the dis-
continuation of the timer 194 at this point of time.
More particularly, at this point of time the cam 196M is
stationary in a position which has actuated the switch
200M into a position completing the subcircuit 192L for
the circulation blower 122, thereby starting the operation
of said circulation blower 122. Also at this time the cam
196HI is in a stationary position which has actuated the
switch 200HI into a position which completes the sub-
circuit 192IF and its individual branch subcircuits 1921
and 192, the switch 212D of course being closed at this
time. Considering first the branch subcircuit 1927, it will
be seen that this causes operation of the condenser sole-
noid 214 (FIG. 8) which permits the circulation of cold
water through the coils of the condenser 118. Simultane-
ously, the completion of the branch subcircuit 1921 places
the damper motor 121« in operation which is effective to
move the damper 128 into its FIG. 5 position, which in
turn results in air circulation through the closed duct
system 114. The circulation blower 122 operates by it-
self (ie. without the blower 144) for a period of time
corresponding to the length of time of the recovery pe-
riod a, which period is in turn determined by the thermo-
stat 142 which has two operative positions, one of which
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Is its “cold” position as illustrated in FIG. 10, and the
other of which is its “hot” position which brings into op-
eration the subcircuit 192K for energizing the timer 194
and again starting the operation of this device. More
particularly, in the “cold” position of the thermostat 142,
the heater 124 is effective to raise the temperature of the
circulating air entering into the drum 24 which as pre-
viously described is in turn effective to cause flashing of
residual cleaning fluid F within the drum 24. Aslong as
this flashing occurs to a reasonably substantial degree,
it is deemed advisable to continue with the cleaning fluid
recovery period. However, when substantial flashing does
not occur, the temperature of the air exiting from the
drum 24 is at an elevated temperature level which is
effective to actuate the thermostat 142 into its “hot”
position. In this position of the thermostat 142, an ener-
gizing circuit for the timer 194 is completed to again start
the operaiton of this device. This energizing circnit
may be traced from line contact 1954 through the closed
switches 286M and 248HI, and through the “hot” posi-
tion of the thermostat 142, and finally through the sub-
circuits 192K and 192F to the other line contact 1905,
The immediate effect of the operation of the timer 194 is
to rotate the notch 216 of the cam 196FG from an oper-
ative position effecting the switch 286FG and thereby
again resulting in the closing of this switch, and also si-
multaneously causing rotation of the cam 196HI which
breaks the just described energizing circuit for the timer
184 by permitting the switch 269HI to return to its posi-
tion depicted in FIG. 10. 1In this position of the switch
200HI and the FIG. 10 phaniom perspective position
of the switch Z86M, the exhaust blower 144 is placzd in
operation as is also the damper motor 1214 which places
the damper 128 in its FIG. 6 position for exhausting the
closed duct system 1i4 and drum 24 to atmosphere.

There is additionally provided in the circuit 19§ a sub-
circuit 192M inclading a solenoid device 216 (see FIG.
8) which during the first ten minutes of the machine
cycle holds a plunger 216« in a raised position in a con-
duit 218 connected between the cleaning fluid storage
compariment 32 and the interior 112 of the drum 24 for
the purpose of equalizing the pressure of said cleaning
fluid F in said compartment 32 and drum 24. During
the last ten minutes of the machins cycle, however, the
cam 156M actuates the switch 2660 to prevent operaiion
of this solenoid 216 and thus the plunger 2i%a at this
time as again effective to close off the storage compart-
ment 32,

Completing the electrical circuitry 189 for the dry-
cleaning machine 290, is an auxiliary timer 228 which is
integrated in the subcircunit 192F of the timer 194. The
auxiliary timer 220 includes a normally closed switch 2264
and a timing mechanism 2285, As is generally under-
stood, the mode of operation of the auxiliary timer 229
contemplates opening the normally closed switch 2284
for a length of time which can be set by the timing mech-
anism 2295, after which said switch 2204 closes to com-
plete whatever circuit said auxiliary timer 228 is in-
corporated in, which in FIG. 10 is the subcircnit 182F for
the timer 194, Thus, whenever the auxiliary timer 229
is operated, it has the effect of discontinuing the opera-
tion of the timer 194 for whatever length of time is set in
the timing mechanism 2205 of said auxiliary timer 222,
Thus, for example, if it is desired to extend the wash
reriod for an additional length of time, this is done by
merely operating the auxiliary timer for this additional
length of time during this period of the machine cycle.

A lattitude of modification, change and substitution
is intended in the foregoing disclosure and in some in-
stances some features of the invention will be employed
without a corresponding use of other features, Accord-
ingly, it is appropriate that the appended claims be
construed broadly and in a manper consistent with the
spirit and scope of the invention herein.
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What is claimed is: o

1. A dry-cleaning machine including a dry-cleaning
drum for dry-cleaning clothes therein in association with
cleaning fluid, a control means for said dry-cleaning ma-
chine effective to operate said machine in accordance with
a machine cycle having a predetermined sequence of op-
erations, a cleaning fluid supply means operatively con-
nected to a source of cleaning fiuid and to said dry-clean-
ing drum for conducting cleaning fluid into and out of
said dry-cleaning drum during a cleaning period of said
machine cycle, and a cleaning fluid recovery means op-
eratively connected to and operated by said control means
after said cleaning period to remove any residual clean-
ing fluid from said dry-cleaning drum, said cleaning fluid
fecovery means comprising means defining a closed path
having communication with said drum, a first blower
means located in said closed path and operatively con-
nected to and operated by said control means to drive
heated air through said dry-cleaning drum to cause flash-
ing of cleaning fluid into vapor therein and to carry said
vapor from said dry-cleaning drum, a second blower
means located in said closed path and operatively con-
nected to and operated by said contro] means to exhaust
said drum and said closed path to atmosphere, and tem-
perature sensing means located in said closed path and
operatively connected to and operated by said control
means and effective in response to an elevated tempera-
ture in said heated air exiting from said drum and in-
dicative of minimal cieaning fluid flashing in said drum
to cause the operation of said second blower means simul-
taneously with operation of said first blower means.

2. A dry-cleaning machine including a dry-cleaning
drum for diy-cleaning clothes therein in association with
cleaning fluid, a control means for said dry-cleaning ma-

% chine effective to operate said machine in acordance with

a machine cycle having a predetermined sequence of
operations, a cleaning fuid supply means operatively
connected to a source of cleaning fluid and to said dry-
cleaning drum for conducting cleaning fiuid into and
out of said dry-cleaning drum during a cleaning period
of said machine cycle, and a cleaning fluid recovery means
operatively connected to and operated by said control
means after said cleaning period to remove any residual
cleaning fluid from said dry-cleaning drum, said cleaning
fluid recovery means comprising a normally closed duct
system having communication with said drum and means
including at least two blowers located in said duct
system and operatively connected to and operated by
said control means to first drive heated air through said
dry-cleaning drum to cause flashing of cleaning fluid
into vapor therein and to carry said vapor from said dry-
cleaning drum and thereafter to exhaust said drum and
said duct system to atmosphere, temperature sensing
means located in said duct system and operatively con-
nected to said control means and effective in response
to an elevated temperature in said heated air exiting from
said drum and indicative of minimal cleaning fluid flash-
ing in said dry-cleaning drum to cause the simultaneous
cperation of said blows, in tandem, to purge said drum
and duct system of cleaning fluid, a valve means located
in said duct system and operatively connected to and
operated by said control means to open said duct system
to atmosphere when said temperature sensing means
senses minimal cleaning fluid flashing.

3. A dry-cleaning machine including a dry-cleaning
drum for dry-cleaning clothes therein in association with
cleaning fluid, a contro] means for said dry-cleaning ma-
chine effective to operate said machine in accordance with
a machine cycle having a predetermined sequence of
operations, a cleaning fluid supply means operatively con-
nected to a source of cleaning fluid and to said dry-clean-
ing drum for conducting cleaning fluid into and out of
said dry-cleaning drum during a cleaning period of said
machine cycle, and a cleaning fluid TECOovery means opera-
tively connected to and operated by said control means
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after said cleaning period to remove apny residual clean-
ing fluid from said dry-cleaning drum, said cleaning fluid
recovery means comprising a normally closed duct sys-
tem having communication with said drum and means in-
cluding at least two blowers located in said duct system
and operatively connected to and operated by said con-
trol means to first drive heated air through said dry-
cleaning druom to cause flashing of cleaning fluid into
vapor therein and to carry said vapor from said dry-
cleaning drum and thereafter to exhaust said drum and
said duct system to atmosphere, temperature sensing means
located in said duct system and operatively connected
to said control means and effective in response to an
elevated temperature in said heated air exiting from said
drum and indicative of minimal cleaning fluid flashing in
said dry-cleaning drum to cause the operation of the one
of said blowers simultaneously with the operation of the
other of said blowers to purge said duct system of clean-
ing fluid, a valve means located in said duct system and
operable to selectively permit continuous circulation of
said heated air through said duct system when the tem-
perature of said heated air as sensed by said temperature
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sensing means is below 2 predetermined level and to
exhaust said heated air to atmosphere when said tempera-
ture is above said predetermined level, said valve means
including a first valve member controlling flow through
said duct system and a second valve member opening said
duct system to atmosphere, and means selectively operat-
ing said valve members operatively connected to and
operated by said control means.
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