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4 Clalms.

This mventmn relates m general to dry clean--
:1ng apparatus: of the type which comprises a -
' washer and extractor, a drier, a filter and a still

- for the cleaning fluid or solvent ‘In dry clean-

ing apparatus of this. character there is used a

 solvent or cleaning fluid which is highly volatile.
 and sometimes toxic, and this fluid or solvent is

distilled . and. contalned in tanks from whmh it is

o pumped into the washer, and, after the washing.

“operation, is drained from the washer to a drain

clothing is ﬁltered from the solvent,

- After the

- washing operatmn the washed garments are sub-

- Jected to- centrifugal action in the extractor to

" Temove the solvent from the garments, after.

" which the garments are transferred from the ex-
- tractor to the drier where the solvent remaining
in the garments 1s evaporated and the garments '.
- are deodorized. . g

| (Cl 68—19)

2

" invention w1l1 be brought out by the followmg -'

description in conjunction W1th the accompany-

- ing drawing, In which:

10
 tank from which it is pumped into a filter where-
~ in foreign matter removed from the washed

Figure 1 is a top plan wew of dry cleamng

-appar atus embodymg my invention, portions be-

ing broken away for. clearness in illustration;
Figure 2 is a front elevational view: f the_

.apparatus, with portmns broken away;

Figure 3 :is an elevatmnal view of one end of
the apparatus with portlons broken away;- -
- Figure 4 is a similar view of the other end of
the apparatus W1th port1ons shown 1n Vertlcal

B 'seotmn

20

During these operatlons substant1al quant1t1es |

fthe garments. -

- In such combmatlon 1t is necessary to pro-_ ..
- vide doors in the housing for insertion and re-

L f'*.”"ﬁof the cleaning fluid are thrown off into the am-

. pient atmosphere and. unless . ‘properly disposed
" of are dangerous, and a prime object of my in-

~ vention is to provide a novel and improved con~- 2!

' struction and arrangement of the various units

-~ of the apparatus, a housing to enclose them, and

" means for causing circulation of air- through
' said housing and to force or withdraw the solvent

- fumes.or vapors from the housing to a remote

- point of exhaust, whereby. to ensure maximum
~ safety for the operator and servicemen as well
a -~ a8 maximum EfﬁClE‘IlCY in the deodonzatmn of-

moval of the garment to be cleaned and for

B I access to the un1ts for operat1on mspectlon and
- repair, and therefore, another object of my inven-

tion is to . provide - novel and 1rnproved means

.automatlcally controlled by opening or closmg .'

" of any of such doors to ensure that when any of

.~ the doors are open escape of solvent fumes or

N vapors therethrough shall be prevented.

. A further object is to provide a novel and im- 4.

proved safety control system. for dry cleaning
- apparatus of this character whereby the opera-
~ tion.of the washer and extractor and the valves

| 'for controlhng the supply and drain of solvent

" to. and from the washer shall be automatically

| Washer-extractor

F1gure5 is a vertical sectional VIBW, approm--.
mately on the plane of the line 5—5 of Figure 1;
- Figure 6 is a horlzontal sectional view through

“the housing, and a top plan view of the washer-

extractor, drier, filter and. still units: |
) Flgure 7 is. & longitudinal vertical sectronal -
view,- apprcxnnately on the plane of. the 11ne 1--1
ofF1gure6 T |
Figure 8 is 2 transverse Vert1ca1 sect1ona1 view,
approxrmately on the plane of the 11ne 8—-—-—3 of-
F'1gure 0; |

Figure 9 is' a e1m1lar wew approxunately on

~ the plane of the line 9—9 of Figure 6;

- Figure 10 is an enlarged fragmentary horr- -
zontal sectional v1ew apprommately on the plane
of the line lﬂ-—-—-IO of Figure 3;
~Pigure 11 is an enlarged fragmentary vertmal
sectronal view through the upper- portmn of the

F1gure 12is a fragmentary honzontal sectlonal. -
view, approximately on the plane of the line

-l2-——l2 of Figure 11, and

Figure 13 is a schcmatlc 111ustratlon of the

automatlc control system 1nclud1ng the electrlcal

- wiring.

40_ “have schematically 111ustrated the apparatus a.s

Specrﬁcally descnbmg the mventmn and W1th
partrcular reference to . Figures 1-9, moluswe I

-mcludlng 2, combined washer and extractor A, a
drier B, a drain tank C for the used solvent, a.

“tank D for the clean solvent, a filter E and a still

P, these parts being arranged in closely related

~ relation with each disposed roughly at one corner |

- of an imaginary square.

Any suitable types of these varlous umts may

| ﬁbe utilized, but I prefer to use a combined washer

controlled and. operation of the apparatus shall

_ not be pernnttcd until - the door through. Whlch |
© ' the. garments are inserted into the washer, that |
___'15 the loading door, shall have been closed.

Other obj ecis, advantages and results of the

-and extractor Whereln the garments or Inate1 ialg

are ﬁrct washed in an oscillating basket or con-

| ta1ner and are then drained or partlally dried by

rapid continuous rotation of the container after
the solvent has been drained from the Washer

5 As shown thls Washel and extractor includes a




main casing or tub { in which the basket 2 is
mounted on. g vertical shaft 3 which is journaled
- in the frame of the machine and is driven with an
-oscillating motion from an electric motor 4 and
is-continuously rotated for the extracting opera-

tion by an electric motor 5. Any suitable means

- may be utilized for effecting the proper driving
connections between the motors 4 and 5 and the

shaft 3, but one possible system of gearing is
10

shown in United States Patent No. 2,223,998,
dated December 3, 1940. The casing or tub has a

cover § which is pivotally connected at T to the

top of the casing. so that it may be normally

2,620,242

" ' - r
"
r . - -
1 f [ ]
. . L]
Y - 'm . s
-

whlch may be swung into open posatmn as shown

by dot and dash lines in Figure 6.

In accordance with the invention, the washer
and extractor, the drier, the filter and the still
are enclosed in a common housing or casing H

that includes front and rear walls 24 and 25, re-

spectively, end walls 26 and 27 and g top wall 28.

‘The casing is divided into two sections by a ver-
~ tleal partition 29. In one section are located the
filter E and still P, while in the other section the -
. washer-extractor and the drier are housed. This

latter section is divided transversely by a parti-

~ tion 30 that extends from the partition 28 to the

- closed, as shown in Figures 6 and 9, and clamped

- by sultable latches 8, or may be opened O swung
upwardly, as shown in Figure 4.

15

The solvent or cleaning fluid is supplred to the

- washer from the tank D through a suitable valve,
~Junction box G and a pipe 9, while the used sol-
vent is drained from the tub to the drain tank C

 through a pipe 10. A filter pump operated by an
electric motor 11 is provided for pumping the

- solvent from the drain tahk C into the filter
through the valved Junction box G and a pipe 12.
Suitable pipe connections are provided between

20

 communication between the two sections of the
The housing also ‘has air inlet open-.

25

the junction box G and the still F. 1t will be un- .

~derstood that the junction bex G will have pas-

~ sages through it controlled by valves so that the

~ liquid may be caused to flow through the box in
- the desired direction, but inasmuch as the de-

tails of construction of these parts form no part
of my invention, they are not Speclﬁcally 111us-
trated.

30

“The drier B is mounted at one side of the wash-

er-extracter A and includes a drum 18 mounted to

: ‘trotate about a horlzontal axis In any suitable
manner as by rollers 14 journaled on a frame (5

‘Certain of these rollers {4 are driven by any suit-
able means, for example from an electric motor

1T mounted on the frame 15 and connected by

belt and pulley connection 11a to at least one of
the rollers 14, 3, suitable control clutch being pro-
Vlded the handle of which is designated 18, to

- start-and stop rotation of said driving roller and

thus start and stop rotation of the drum. At one
énd the drum has a coaxial receiving opening 1§

- @djacent the top of the washer- extrector and at

39

- and receiving peripheral tracks 16 on the drum.

40

4.5

its other end the dium is provided with an open-

. ing 20 of a dlameter substantmlly the same as the

interior of the drum to constitute 3, discharge
opening. The drum is perforated and has a plu-

 rality of internal agitators or ribs 21 which will

cause shaking or tumbling of the articles in the
drum during rotation thereof
arranged With its receiving opening 9 in close
juxtaposition to ‘the charging opening of the
washer and extractor A so that articles can be
~ lifted from the extractor and transierred directly

thiough the opéning (9 into the drum. Usually
this is a manual oper&tmn but during the trans-
feir of the artmles some of the vapors from the
selvent escape into the atmosphere The details

 of construction of the drier B are disclosed and
~ claimed in my - cnpendmg application Serial No.

The drum 13 is

by |
-
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.artlcles
may be used but preferably as shown, the door

front wall 24 between the washer-extractor and

the drier, said partition being formeg with an
opening 3 through which projects the receiving

end of the drier drum 3. The portion of the

partition 29 between the transverse partition 30

and the end wall 27 is provided with an opening -
32 extending upwardly from its lower edge ap-
proxitmately midway of the height of ‘the parti-
tion, as best shown in Figure 9, so as to provide

housing.
ings 33 and 233a in the lower portions of its front
wall to permit air to be. drawn into the housing
around the washer-extractor and the drier.

In the front wall and closely adjacent to the

- opening o0f the washer-extractor and the te-
ceiving end of the drier drum 13 is a- loading

opening 34 through which articles may be in-

- serted into the washer-extractor, said openmg

having a suitable door 35 which is preferably a

flexible . shdmg door Wwhose ends are slidable in

guideways 36. The door has & hand grip 37 for
operating it. In the top wall of the casing and

- juxtaposed 1o the upper edge of the door opening

34 is a ventﬂatmg opehing 38 that is preferably :
covered by a suitable grating or -screen, ‘said

opening being normally fully Opened ahd un-
-obstructed partlcularly When the loading door |
'35 is closed.

The end wall 26 of the. housmg is closely- ad-
jacent the discharge end of the drying drum 13

- and has a deor opening 39 and a door 40 theres

for, said opening being in alinement with the

drum and the door extending transversely of

said opening in closely Spaced relation to the
end -of the drum so as normally to prevent
artlcles from falling out of the drum when ‘the

door is closed. "The door thus serves both as |
‘a closure for the door opemng 39 and to prevent

gecidental dislodgment from the drurma of the
under treatment. Any sSuitable ‘door

comprises a circular plate hingedly connected
at-4i to the housing and havmg a suitable Spring
42 for normally actuating the door into its closed

‘position. In Figures 6 and 10 the ‘door is shown -
in closed DOSItIOIl by solid lines and in Figure
6 the door is 111uetrated as partlaﬂy Open by

- dot and dash lines

778,424, filed October 7, 1947 and need not be |

. further descrlbed here,

The filter E is described and clalmed in detall
in my copending application Serial No. 771,904,
filed September 3, 1947, issued April 3, 1951 as

- Patent No. 2,547,205, and includes & main casing

22 in which are mounted a plurality of filter ‘ele-
~meéhts Which are insertable inito and rerovable
from the casing through ah 0pen1ng at one end
of the casing tha:t is normall‘y clOsEd by 2 door 23

70

‘primarily for access to the |

The end walls 23 and 21 of the housmg a,t the .
~ section of the housing that encloses the filter B

65 o
44 that are hingedly connected to the housing

and -still I, ‘have the respective doors 43 and

by hinges 45 and are normally swung into the
positions to ‘close thelr respective -openings by
tension ‘springs 48. ‘These: deers are intended

- permit inspection,. adjustment or ‘repair, and

particularly to allow insertion and removal of

- the Tfilter elements into ‘and from the filter cas-

75

ing 22, the opening of the ‘door 44 ‘being juxta<
po‘Sed ‘of facmg the opemng of the ﬂlter deor 23,

ilter -ang stlll to -



By as is also the filter ‘pump motor {1,
~ poth thereof are controlled by the main dcuble]
- pole starting switch 58.

~ door switch 49 is open and the main starting
" switeh 55 is closed, only the blower motor end_
the filter pump motor can be operated, but when
" the loading door switch is closed by clcsmg of the .

o loading door and the starting switch is closed,
"The rear

stood that when all of

loading door are ‘opened, the velocity of air
- flow is so decreased that the solvent vapors are
© _not efficiently carried away, it being necessary
" that both of the rear doors be closed when. the
- loading door is open tc ensure maxmlum protec-;

The 1nvent10n prcv1des fcr ’:) constent circu- |

| letmn of air through the housing during opera-

‘tion of ‘the apparatus and past the opera,tcrs_.
~ face while he is performing any of the acts inci- -
- dent to operation of the machine, for example,
| loading and unloading the washer- extractor, un-
loading the drier, changing the filter elements, .
and admetmg the parts, so that substantially

fresh air shall be present for breathing by the

~operator at all times and the operator shall be
protected from the obnoxious vapors of the sol-~

10

: 2;629,’242

6

The control system also includes a timing

“mechanism or clock .for each of the washer and
. extractor motors.
~motor includes two contacts 96 and %1, the lat-
{er of which is normally closed while the former

The clock for the washer:

is normally open. The contacts 56 control a re-

" lay 58 whose contactor 59 is in circuit with the
~washer motor 4; while the contacts 57 control a
relay 60 whose contactor 61 is connected in cir-

cuit with a solenoid 62 that controls a detent for

- a foot pedal operated switch mechanism that in-

._vent Thus, a centrifugal fan or other air pump-

ing device 47 is located within the lower portion _ )
. relay 68 for controlling the filling of the washer

 of the housing, conveniently on the frame of the

~ drier B beneath the drier drum so that it may be

- driven by the same motor {1 which opera,tee the
. drum. The inlet of this cenfrifugal pump com-
o mumcates with the interior of the housmg close -
" to the floor and beneath the drier drum, as best
20

shown in Figures 2, 8 and 9, while the outlet of
the pump. is connected to a conduit 48 which

- leads outwardly through the rear wall of the
~ casing into the atmosphere, for example out-
 side the building, or to any pomt remote from

25

It will thus be evident that so long as the

| the operator of the machine. -

15

cludes two microswitches 63 and 64 that are con-
nected in circuit, respectively, with a time delay

tub and a time delay relay 66 that controls the

draining of the washer tub. The contactor 6T of

the time delay relay 65 is connecfed in circuit

- with the contacts 56 and the washer motor relay

58, while the contactor 68 of the time delay re-

‘lay 60 is connected in series circuit with a con-
tactor 69 actuated by the relay 60, contacts 10

- of the extractor clock or timing mechanism for

- motor {7 is cperetmg, a current of air will be

drawn through- the bottom openings 33 and 33a
of the housing and the top ventilating opening

38 when all of the doors of the housing are

o __clcsed whereby the solvent vapors will be car-
~ried off. When any of the doors of the housing
 are opened, fresh air will be drawn through the.

the extractor motor and a relay 11 whose con-

taetor 12 is connected in ser1es Wlth a,nd con-

trols the extractor motora. :
It is desirable to provide means to prevent
opening of the cover 6 of the washer-extractor

“while the extractor is operating, and for this
purpose I provide a plurality of weighted latches

15 mounted in the upper end of the artlcle-—hold-

~ ing basket 16 so as to be normally retracted, as

 door into the hcusmg, and through the pump

E . exhaust pipe 48 so as to conetantly carry away-
solvent vapors from the face of the cperetor th“.

. may be working through the door.

Ancther feature of the invention 1S automatic

' 'ccntrcl and safety means actuated by the load-

described hereinafter), and in addition thereto

- electric lichts 51 and 52 adjacent the reepectwe-
. rear doors 43 and 44 of the housing and the re-

~ spective microswitches 53 and 54 actuated by
said dccrs for controlling said lights, blower

motor iI7 is connected across the line wires

the whole system becomes cperatwe

and

Thus, when the loading

- wardly pro;;ectlng arcuate locking flange 18 into

shown in Figure 11, when the machine is not op-
erating, but to be thrown centrifugally horizon--
~tally outwardly against the influence of retract-
ing springs 77 when the extractor is in operation,

as shown In Flgure 12. The cover has an in-

. engagement with which the centrifugal latches
- T4 are actuated when the extractor is cpere,ted

ing door 3%. This means is echemetlce;llz,r illus~: 40

~ trated in Figure 13 wherein & normally open
_dcor-opeleted microswitch 49 (see also Figure

- 9) is connected in circuit with the line wires 40,
_electrical controls: for the washer motor 4 and

' the extractor motor b (which will be more fully

as shown in Figure 12, so as to hold the cover §
_agemst any attempt to swing it unwardly into
open position.

- In operation of the apparatue the lcadmg dcor
35 will normally be open and the other doors will

be clcsed as shown in Flgure 4 and the articles

7 to be cleaned are inserted mtc the washer-ex-

tractcr through the loading dcor opening.. After.

-the washer-extractor has been loaded, the start-

ing switech 55 ig closed, after which the washer '-

. clock is set so. as to close the contacts 56 and open.

- 50
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-door switches 53 and. 54 are normally open when-
~the doors are. closed and closed when the doors

are open, so should one of the rear -doors be
~open and the lamps 51 and 52 fall to light, the
| '0peratcr will know that the loading door switch

| is still open: and thus be warned that he does

| not have full protection from the ventllatlng: .
In this connection, it W111 be under-
the rear doors and the

70

- unwinds and finally opens contacts 10 to deener-~
~gize the relay 11 and stop the motor. Then the
- loading door is opened and the cleaned articles

~ system.

by the finger 352 on the loading door.
' starting switch 58 remaining closed,
- pedal switch is then operated so as to open the

‘the contacts 51 and the extractor clock is set so0
- as to close the contacts 10; then the loading door
35 is pulled into closed pcmtlcn as shown in Fig-

ure 9, so that the mlcrcsmtch 49 will be closed
The
the foot

normally closed microswitch 64 and clcse the

normally open microswitch 63, these switches be-

ing held in this position by the relay 60. There-
upon, the filling of the washer tub is sterted and

| contmues until the washer clock unwinds, open-
 ing the contacts 56 and closing the contacts 57,

~ which releases the foot pedal so that the switch
64 is closed and the switch 83 is opened. While

65 the time delay relay BB is operating its contacts

68, the tube is draining. After the draining pe-
- riod, the contacts 68 close to energize the relay

11 of the extractor motor and actuate the con-
tactor 12 to start said motor. While the ex-
tractor motor is running, the extractor clock

are removed frcm the extractor and ﬁeposited




7
| m:to the drier drum 13 Durmg all: e;f this. time,

-1, will: be: gbserved that the. blower or: exhaust,
pump: 47 is in: operation: so' as: to. continuously
draw- fresh: air past the operator’s face:into the:
housing and protect. him. against. inhalation of -
‘the solvent vapors; and: at.the same time,; the air:
currents. wiil be.drawn through the. drier so.as to
dry-and deodorize the articles. Then the.articles:
may be removed; from the drler through. the door:
40.. Thereupon; operations:may be repeated; that.
- is;. the washer-extragtor may be. reloaded,. the.

- washer and.extractor clocks: reset,. the: foot pedal

2 62&,243
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through beth ef said.doors:and.thus: drew eleazn—
ing; Huid fumes away from. said. door: openings:

and. out. of said housing: through:-said outlet while-

the-articles.are: being-handled. |
2. Dry. cleaning apparatus. as. defined 111 claim.

. 1 wilerein. said. washer and. extractor are rotat-.

~ arum is. rotatable: about a. horizontal axis. and

able about a. vertical axis, said. pelferate drier:

- has sald. charging and discharging epenmgs at.

10:

switch mechanism operated to open: 'the switch.

6d:and. close theswiteh: 63, ete..
While & have shown and. deeerlbed the now.
. preferred embodiment.cf my: appare;tus it should

~ berunderstood that this is primarily for the pur-
bose of illustrating’ the principles of the inven~-
tion and: that. many modifications and changes.
may. be made in. the details of construction and
- arrangement of the- parts Wlthln the splrlt and:

ecepe of the:invention.

15
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Hevmg thus deserlbed the- mventlon what I |

claim isy

1. Dry cleaning epperetus comprlsmg a wWash--

er-extrecter having an opening- with a closure

for:insertion and- removal of articles; a; perforate

drier drum: having a-charging opening adiacent

said- opening. of the washer-extractor and also:

having' as discharging ope ening, g housing com-

pletely enclosing: said washer-extractor and said
drier drurn and having front, rear, side and top-

- walls in- spaeed relation to- said washer- ~-exXtrac-

~ tor and’ said drier drum to- permif free circula~

~ tion of air therearound, said housing havihg an
- opening in its-front wall and- a- door therefor to -

‘permit manual access- simultaneously o said: ex-

- tractor-closure and to said charging opening of
. said drier drum so that the articles can be in-
- serted- by- the hands of an operator into said
washer; removed from said extr actor and trans-
. ferred into said charging opening of the drier
dirum within the-housing-and by the operator’s

25.

opposite ends thereof;, said discharging opening
is- closed by said normalliy. closed door when. the.
latter 1s-in. closed position, and. with- the addi-
tionr of a.partition between said drier drum and.
said washer-exfractior having an opening in reg-
ister with said charging opening of the drum.

to-cause air to circulate into said. drum. throughm._ |

said charging opening. -
3. Dry cleaning apparatus: as defined. in: claim.

1. wherein said. housing is approximately rec-

vengular in plan and said. washer. e_xtra_ct.e,r_ IS
leeeted In cne front. corner of said housing, said. .
er drum is mounted in. the other frent corner-

| of the housing and with the addition of. a. solvent.
still. and- a. solvent filter each located in. one of
the rear corners of said housing in. spaced. rela-:

tion to the walls of the: nousing, an opening and

a.door therefor and. means for normally closing

it. in. each end wall of said: houemg for access.

' to said filter and to said. still, respectively,. said’

30

o S
‘when the last-mentioned doors are open draw-

suctior means when all of said.doors.are.closed,
exhauetmg the foul air from the housing around:
. filter and said still and said suction means.

~ ing fresh air through said doors into the. hous-

35 1
- from openings into said housing.

40

ing and. thus drawing cleaning :ﬁmd fumes away

4. Dry-cleaning apparatus as deﬁned in. cle.lm.;--

i. wherein there are electric motors for said

washer-extracior, a  common. norma,lly open.
switch- eentrellmg the circuits of both of said.

‘motors, and the door of the first-mentioned.
¢opening has means for elesmg said. switch. to.

- start said motors when said door is closed end?,.

Hands- extended through said opening in the

“housing, said- housing als0o having another opan-

 Ing.and‘a normally-closed door therefor in juxta-
position to said discharge opening of said drier

45

“drum to permlt removal'of artleres from said dis-.

charge opening, eenstently open fresh. air mlets

. -in the walls-of eald heusmg, an outlet for foul air

from the heusmg suction.means within the hous-

-the interior. of the housing ang its.discharge con-

nected to said outlet of the housing, and means.

for causing. continuous: operation of said suction.
means so. that whien.said doors are closed fresh air
~ will be drawn into said housing through said fresh
- air inlets, ciroulated around said washer-extrac-.

- tor and threugh said drier drum and constantly.
- exhausted from said housing through said out--
. let, while when. said doors are open said: suction.
. means. Wlll suek iresh air into- said heusmg;l

50

 ing, having its inlet communicating directly with. o
| - Number

- 60

for permitting opening of said smteh to step___ -
sa.1c1 meters when the door. is. epened }
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