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OR (CLEANING MACHINE 

Ernest Davis, Syracuse, N. Y., assignor to The 
Prosperity Company, Inc., Syracuse, N. Y., a 
corporation of New York 

Application November 18, 1936, Serial No. 111,478 
In Great Britain May 2, 1934 
60 Cairns. 

This invention relates in general to washers and 
dry cleaners, and more particularly to a new form 
of dry cleaning machine. The machine or ma 
chines herein described are susceptible to either 
imanual, Semi-automatic, or full-automatic con 
trol. 
This application is a continuation in part of 

may earlier application filled in the United States 
Patent Office on October 14, 1935, Serial No. 
44,823, entitled Dry cleaning unit. 
My invention is new and useful, among other 

things, in its unitary and compact form of closed 
or sealed work-treating chamber, and is new in 
its solvent-washing and air-drying apparatus 
housed within said chamber, together with a 
Sealed-solvent system comprising a new recovery 
and refining apparatus combined with said sealed 
chamber for reclaiming and clarifying all soiled 
and used solvent. This characteristic combina 
tion possesses a mode of operation which sets a 
Few standard of usefulness and efficiency in dry 
cleaning machines. 
The dry cleaner embodying this invention is 

adapted to use a non-inflammable volatile deter 
gent or solvent washing liquid which dissolves and 
renoves the grease and foreign matter from the 
clothing and other work being cleaned. Such a 
Washing liquid rapidly volatilizes and leaves the 
Work air dried by vaporization, as understood in 
the dry-cleaning art. There are a number of 
suitable solvents or volatile-washing and dry 
cleaning liquids on the market. A chlorinated 
hydro-carbon, carbin tetrachloride, perchlor 
ethylene, or some analogous agent may be used in 
this machine. These dry-cleaning liquids are 
quite dense and somewhat heavier than water. 
The cost of Such liquid solvent renders expedient 
its conservation for use over and over again. In 
the inception of dry cleaning, when this method 
of Washing became known, a variety of petro 
leum-base and other volatile-washing liquids was 
and still is used at times as solvent agents, but 
such liquids are unsuited because of fire hazard 
and other objections. They are preferably not 
used in my machine. 

It is an object of the present invention to pro 
duce a washing machine of the solvent or dry 
cleaning type which is power driven and may 
be made fully automatic throughout its several 
operating cycles or steps, the primary ones in 
my machine being Washing, rinsing, extracting, 
drying, deodorizing which is optional, vapor 
solvent recovering, and liquid-solvent refining or 
clarifying, together with any number of inter 
mediate or repeat operations in addition to this 

(C. 68-8) 
series of seven or eight principal cycles named as 
an example of one complete dry-cleaning run or 
Operation. The control of my machine, when set 
for automatic operation, is completely removed 
from the operator from the time the machine 
starts a run until it has completed its operation. 
This removes all inaccuracies arising from man 
ual control, and makes for uniformity in quality 
as well as increased production of work. 
Conducting the cycle operations of this ma 

chine may involve some thirty to fifty, more Or 
less, interdependent automatic manipulations of 
the various controls. This is effected by an auto 
matic pilot or cycle timer by which the operating 
sequence of the machine is expedited and ad 
vanced step by step. My automatic-dry cleaner 
can be so set and controlled that its Operations 
are timed and follow each other in rapid suc 
cession, in accordance with any suitable pro 
gram for Washing or dry cleaning carried out 
by an automatic-cycle record. This record com 
prises a schedule selected and made by the at 
tendant or operator of the machine as best suited 
to his local conditions and the general character 
of work at hand, and is sometimes called the 
"Formatrol' record which is the trade mark for 
the cycle timer of this machine. 
My machine employs any suitable cycle timer, 

and so in the present description I only briefly 
refer to same in order that it be understood how 
my dry cleaner is adapted to automatic control, 
A cycle timer is preferably used for controlling 
the period of each operation of the motor means 
for effecting the several drive motions of the 
clothes receptacle or washing drum within the 
Sealed work-treating chamber, and also for re 
motely controlling the Opening and closing actions 
of the various valves in the solvent-flow piping, 
in the steam lines connected with the air-heat 
ing means and with the still, also the valves in 
the cold-water piping leading to the vapor-solvent 
recovery condenser and the cooler for the refined 
solvent as well as the still condenser, and also for 
controlling the air valves and blower fans in the 
vapor and air ducts forming the air-drying cir 
cuit within the sealed work-treating chamber. 
Taken all together, these automatic actions con 
prise the considerable number of operations here 
tofore mentioned to carry out the step-by-step 
cycles of Washing, extracting, drying, vapor 
solvent reclamation effected within the sealed 
chamber, and the liquid-solvent rectifying or 
clarifying operations performed by the automatic 
still and other solvent-handling apparatus in 
cluded in ray invention. 
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2 
It is a further object of this invention to pro 

duce a new form of dry-cleaning machine having 
its component parts organized and grouped into a 
compact unit which occupies little Space as con 
pared to conventional dry-cleaning plants and 
machinery, and to provide a new combination 
and relation of the various receptacles and dry 
ing means sealed within the work-treating cham 
ber to insure against loss of the valuable solvent 
agent. 
More particularly, it is an object to produce 

a dry-cleaning machine, the washing and air-dry 
ing apparatus, as well as the related Solvent-han 
dling or treating apparatus, both of which are 
Sealed from the outer atmosphere; and wherein 
all liquid and vapor solvent is extracted from the 
Saturated work or clothes, as well as recovered 
from the air coming in contact therewith while 
drying said work, and thereafter this reclaimed 
Solvent is automatically cleaned, purified, and 
cooled whereupon it is again accumulated in a 
Solvent-storage tank for further use. This simul 
taneous treating of the work, and treating of the 
Solvent, takes place within my new combination 
Sealed-washing chamber and sealed solvent-han 
dling System. 

In connection with the foregoing, it is an object 
to produce a novel water separating means which 
removes all water from the solvent immediately 
after the recovery of the vapor solvent or fumes 
from the washed and dried work, and to again 
remove any remaining traces of water after said 
recovered Solvent is clarified by distillation. Con 
Sequently, the Solvent is purified both before and 
after the distilling operation takes place, and this 
makes for efficiency in the solvent-refining cycle. 

It is also an object to produce an automatic 
dry cleaner having a washer means operable 
within a sealed work-treating chamber and oper 
able in conjunction with the sealed-solvent Sys 
tem aforesaid, but which nevertheless may if de 
sired have its sealed channber temporarily vented 
Or Opened to atmosphere for deodorizing, aerat 
ing, or freshening of the work, after all the solvent 
has been recovered therefrom during the hot-air 
drying cycle. This object is attained by my new 
and positively operated block-off valve means 
which automatically and simultaneously seals off 
the Solvent system from the externally vented 
dry-cleaning chamber when the latter is tempo 
rarily opened to atmosphere. Consequently, all 
Solvent lines and vessels remain sealed from the 
Outer atmosphere while the work is being fresh 
ened by deodorizing, i. e., blowing outside air 
through the washer means within the temporar 
ily-vented work-treating chamber. In this way, 
the solvent system itself is permanently sealed 
from contact with the outer atmosphere during 
all cycles of operation. 

Likewise, it is an object to provide a new means 
and mode of deodorizing or freshening the work, 
as the final step in the dry-cleaning process, by 
arranging for fume or vapor recovery through 
condensation, while the deodorizing cycle is in 
progress, in the event there remains any traces 
of Solvent in the work after the hot-air drying 
cycle is completed and when the deodorizing cycle 
begins. This is in keeping with my principle of 
not allowing any solvent, whether liquid or vapor, 
to be lost to atmosphere; and my new arrange 
ment of parts within the closed chamber acts to 
recover any remaining traces of solvent which 
ordinarily is carried off and lost during the de 
odorizing operation of present day dry-cleaning 
Systems. 

2,114,776 
Another and one of the more important pur 

poses of my invention is to produce a dry-clean 
ing machine having a sealed work-treating or 
washing and drying chamber of integrally walled 
construction which alone performs a number 
of functions and hence is new by virtue of its 
particular Walling arrangement. Among these 
features it is noteworthy that my sealed chamber 
itself takes the place of conventional framework, 
not only to support accessory parts of the ma 
chine including the washer apparatus by carry 
ing the main bearings for the primary moving 
part or parts, but also to form the walls of the 
sealed chamber as well as certain closely arranged 
internal tank and sub-chamber walls. The sealed 
chamber also constitutes characteristically short 
air and vapor-conducting passages for communi 
cating the washing vat with a new vapor and air 
heating means, with a vapor-solvent recovery 
means, a water separator, a sump or dump tank, 
and air-filter means, all of which are self-formed 
and self-contained by and within the walling 
structure of the sealed work-treating chamber 
in a manner which group the parts in a closely 
coupled arrangement. The comparatively short 
Vapor passages reduce Skin friction of the vapor 
and air flow and economize in the consumption 
of power required to operate the machine, and 
more particularly economizes in the electric power 
required to circulate the air and vapor through 
the sealed work-treating chamber and its closely 
Connected ductS. 
The walling arrangement of the foregoing para 

graph attains a further object by rendering un 
necessary the conventionally spaced solvent tanks 
and their exposed piping now largely employed in 
joining the Several separated parts of dry-clean 
ing plants of the prior art in operative communi 
cation with each other. By this invention, I have 
made a new grouping arrangement of the previ 
ously scattered members of a conventional dry 
cleaning plant so as to reduce the number of pipe 
connections, and thus eliminate gaskets and pipe 
fittings, and also to correct other conditions which 
have been conducive to leaks and Solvent waste 
in both vapor and liquid form. There results a 
marked economy in the use of the washing sol 
vent, a reduction in the number of parts and 
joints in this new combination, and an enhanced 
appearance. 
Another one of the more important objects of 

my invention is to provide a novel interventing 
or internal pressure-equalizing means which is 
sealed from the atmosphere, and by which all liq 
uid-solvent and vapor-Solvent circuits inherently : 
maintain a stable and internally self-balanced 
condition safely operating at about atmospheric 
pressure. This internal breathing, or what may 
be called the interventing feature, promotes an 
easy gravity flow or transfer of the refined solvent 
from the automatic-still condenser to a solvent 
storage tank and thence into the washing cham 
ber, and also affords an easy pumping flow of the 
dirty solvent from said washing chamber back 
to the refining still and clarifying apparatus. 
A further object and an important mode of 

operation attained by this invention is the pro 
vision of a closed-solvent system as one part, 
which operates in conjunction with a closed 
work-treating chamber as another part, wherein 
each part or assembly functions as an inter 
venting breather or pressure-equalizer means for 
the other. Such a combination inherently main 
tains a normally-stable internal-working pres 
sure at about that of atmosphere as before 
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2,114,776 
stated. Consequently, there are no factors or 
Conditions in my new combination which cause 
undue fluctuations of pressure. My dry cleaner, 
therefore, is free of undue negative or positive 
internal pressure and it is perfectly safe in its 
normal use and operation. Internal pressure 
fluctuation is a condition generally prevalent in 
dry cleaners in the prior art, the solution of 
which has been much sought after and hereto 
fore usually attained by continuously venting or 
breathing, in one way or another, the dry cleaner 
outwardly to atmosphere. Such open or vented 
conventional dry-cleaning plants or machinery 
of the prior art operate with a considerable loss 
of Solvent by reason of discharging vapor solvent 
to the atmosphere. The present invention, how 
ever, corrects this faulty condition and it is now 
entirely feasible to use the somewhat expensive 
Solvents in an economical way. 
In my invention, it is one of the outstanding 

purposes to SO organize and proportion the sealed 
apparatus as a whole that the quantity of clari 
fied Solvent, which is refined by the still and its 
condenser, rapidly flows therefrom by gravity 
into a storage tank and simultaneously displaces 
or transfers the air from the latter through the 
interventing lines into some other closed vessel 
or chambered part of the system. This avoids 
any tendency for the still to build up pressure in 
the closed-solvent system and its closely-coupled 
Washing chamber. To the same effect, the vapor 
or fune recovery condenser, within the sealed 
dry-cleaning chamber, is made ample in capacity 
to condense or reliquefy the fumes or vapor as 
rapidly as the solvent is released by vaporization 
and driven or withdrawn from the saturated 
work by the forced circulation of warm air pass 
ing over and through said work. This charac 
teristic of my construction avoids all tendency 
of an internal pressure build-up within the sealed 
Work-treating chamber and its closely coupled 
solvent system. The sealed apparatus as a whole, 
therefore, is self equalizing as to its internal 
pressure conditions, attaining this new mode of 
operation by reason of its enclosed interbreathing 
Or interventing system. 

In addition to the foregoing provisions inher 
ently maintaining a stable internal-working 
pressure at about that of atmosphere, it is an 
object to provide a safety interlock between the 
Steam pipe and cold-water pipe lines connected, 
respectively, with the still and its condenser. 
The purpose of this interlock control is to auto 
matically stop the steam-heating function of the 
still and hence its vaporizing action, in the un 
likely event of the cold-water supply to the still 
Condenser being interrupted and thus the cessa 
tion of its condensing action. Consequently, 
there can be no over-run or excess vapor produc 
tion from the solvent-refining still to create an 
internal-vapor pressure unduly above that of at 
mosphere within the sealed system. This is ac 
complished by providing means for automatically 
closing a valve in the steam-supply pipe leading 
to the still in the event the cold-water flow should 
for any reason stop running through the still 
condenser. 

It is a further object to provide a vapor-sol 
vent condenser means comprising a reclaiming 
or recovery condenser Within the sealed work 
treating chamber, in combination with a still 
condenser, the joint operation of which provides 
for maximum efficiency. To this end, I employ a 
fixed or constant flow of cold water through the 
cooling coils of not only the recovery condenser 

3 
but of the still condenser as well, which is to say 
that the rate of cold-water flow, as required to 
attain maximum efficiency for a given set of local 
conditions, is first determined or approximated, 
whereupon that ascertained rate of cold-water 
flow is then fixed, so as to remain a constant fac 
tor in the machine operation selected for said 
given conditions. Such an arrangement, there 
fore, makes it a simple matter to insure against 
a possible internal-vapor pressure build-up, and 
this is insured against by controlling the major 
Source of vapor production which is the still. 
For this purpose, the still and its condenser have 
been interlocked, as aforesaid, so that they are 
off and on together, one being incapable of func 
tioning without the other. 

Finally, there is provided a normally-closed 
safety or relief valve in communication with the 
sealed work-treating chamber and the sealed 
solvent System to take care of any possible fail 
lure of the Safety-control interlock between the 
still and its condenser. This may be a simple 
form of relief valve which momentarily opens 
to atmosphere under the influence of an inter 
nal-vapor pressure rise, just above that of at 
mospheric pressure, say at about a three pound 
pressure, more or less. This safety valve will 
open readily and relieve any excess internal pres 
sure, inherently provided against as heretofore 
mentioned, in the unlikely event that the safety 
interlock should fail; which is to say that wear 
or other conditions, beyond one's control, might 
eventually lead to a leaky steam valve which, in 
time or by long use, might not fully cut of the 
flow of steam to the refining still in the event of 
failure or the stoppage of flow of the inter 
locked supply of cold water running through 
the still condenser. Save for this normally 
closed safety valve, which is common to both the 
sealed chamber and solvent system, my new dry 
cleaner apparatus as a whole has no vent to at 
mosphere which would permit solvent to be lost, 
This safety or relief valve rarely if ever has been 
known to open. 

It is a further object to produce an auto 
matic dry cleaner in which a single housing or 
cabinet is so fashioned that it is not only pleas 
ing in appearance but provides the sealed work 
treating chamber containing its vapor-solvent re 
covery means heretofore mentioned, as well as 
providing a rear compartment containing the 
motor or motors for driving the washer means 
within said chamber. This rear compartment 
also contains certain of the automatic-control 
ling apparatus which governs the cycle action of 
the machine throughout its numerous individual 
Step Operations carried out in cleansing a load 
of soiled work and reconditioning the recovered 
Solvent for the next batch-washing operation. 
My dry cleaner, therefore, in addition to its 

Symmetery of design, is not so heavy, occupies 
less floor space, is externally clean, and can be 
csthetically fashioned by modernizing its ap 
pearance, as shown in my design patents, Des. 
100,546 and Des. 100,547. Such a machine has 
the advantage of being well suited for use in 
stores and the like where heavy-plant machinery, 
styled after the prior art, is unsightly and en 
tirely out of place. 

The Dieus in the drawings 
The accompanying drawings illustrate an ex 

ample of the invention in both schematic and 
Structural form, and it is to be understood that 
various changes in arrangement, shape and re 
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4. 
lationship, and the enclosing and sealing of parts, 
may be made without departing from the teach 
ings herein. The drawings are arranged to por 
tray the principles of the invention, and certain 
views show the related compactness and unified 
construction of the machine in one of its preferred 
commercial forms as now nanufactured. 

Figure 1 shows a front right-side perspective 
view of the machine in one of its commercial 
forms. The forward portion of the machine cabi 
net comprises the Sealed Work-treating chamber 
in which the work is washed and dried. The rear 
portion of the cabinet comprises an open motor 
Compartment for housing the motor means and 
the automatic controls. The cycle timer with 
its automatic record and its optional manual 
control buttons for controlling the machine is to 
be seen mounted on the left side and near the 
front end of the cabinet. The still with its con 
denser thereabove, comprising part of the solvent 
treating system, is located outside of the cabinet 
to the left and rear thereof. 

Figures 2 and 3 are views of one commercial 
form, and show sectional details of the front por 
tion of the machine cabinet, i.e., the sealed wash 
ing and drying (work-treating) chamber per se. 
My new dump valve, in combination with its 
pneumatic-operating means and button trap, is 
shown in elevation carried on the left side of said 
chamber. Figure 2 shows the left side of the 
chamber in elevation, although the upper part is 
Sectioned along the line 2-2 of Figure 3, with a 
fragment of the motor compartment portion of 
Said machine cabinet at the left, i. e., in the rear 
of the sealed chamber; and a solvent storage tank 
is mounted within the upper part of said motor 
compartment. Figure 3 is a front vertical sec 
tion taken on the line 3-3 of Figure 2. 

Figure 4 shows the solvent and vapor flow cir 
cuits with pressure interventing lines. This is 
the liquid solvent piping and vessels with the 
interventing or interbreather lines sealed from 
atmosphere, constituting the combined liquid and 
Vapor-Solvent System; and the sealed work 
treating chamber is connected in series therewith. 
The heavy lines and the heavy single-headed ar 
rows in this view show the liquid-solvent flow 
pipes and vessels. The light lines and the light 
double-headed arrows show the solvent vapor 
circulating and pressure-equalizing intervent 
communications between the several liquid-sol 
vent pipes and vessels. The heavy dotted ar 
rows represent water separation. This Figure 4 
is also presented as a modified form, by showing 
the use of my dry cleaner without the deodorizing 
Valve means. 

Figure 5 is a schematic view of all liquid and 
Vapor flow circuits. This view of the general 
combination shows a development from Figure 4, 
and it is a diagram of the complete apparatus in 
cluding a steam-supply pipe with its branch lines, 
a cold-water Supply pipe with its branch lines, 
and an air-pressure supply pipe with its branch 
lines, all of which are in addition to the solvent 
and vapor flow circuit with pressure-interventing 
lines in the previous view. The light arrows show 
the flow of steam and vaporized solvent, the heavy 
arrows show the flow of liquid solvent and cooling 
Water, and the heavy dotted arrows indicate 
water separation from liquid solvent taking place. 

Figure 6 shows a front Section through the 
sealed work-treating chamber taken on a vertical 
plane through the axis of the washer drum and 
looking toward the front of the machine. The 
air circulating fans and ducts, as well as the sol 

2,114,776 
vent pump, are spread out in schematic form to 
better illustrate this phase of the invention. The 
direction arrows show the flow of the air and 
Vapor. At the upper part of this view the open 
mouth or front end of my new vapor filters are 
shown in front elevation. There is also shown 
a solvent drain from the main bearing or bearings 
of the washing-drum shaft forming a solvent re 
turn back to the interior of the sealed chamber. 

Figure 7 is a perspective view of one of the 
Vapor filters or Screens detached from its retain 
ing plate or frame in the sealed work-treating 
chamber. This view shows the principle of the 
vapor filters and One form of bag-like construc 
tion thereof. Six of these air filters are. shown 
in the other views as an example of my inven 
tion, although the size and number of filters may 
vary somewhat So long as an adequate filtering 
area is provided in the air and vapor duct within 
the rear of the Sealed chamber. 

Figures 8 and 9 show horizontal cross Sections 
through the lower portion of the sealed work 
treating chamber to illustrate the fume or vapor 
solvent-recovery condenser chamber located be 
tween two air-heater chambers. 

Figure 8 is made on the line 8-8 of Figures 10 
and 11, and the arrows on the pipes show the 
direction of the cold water flow and the steam 
flow through the pipe coils in the solvent-recov 
ery condenser chamber and the two air-heater 
chambers, respectively. 

Figure 9 is a view taken on the line 9-9 of 
Figure 11. The direction arrows in the chann 
bers, crossing the pipe coils, indicate Said vapor 
and air flow. Figure 9 is to be read with Figures : 
10 and 11. 

Figures 10 and 11 are read together and in 
conjunction with Figure 9. These three views, 
with direction arrows in the flow passages, show 
the hot air drying circuit within the sealed work 
treating chamber by which the solvent is vapor 
ized and driven by heated air from the clothes 

10 

5 

30 

40 

to dry them in the washing drum, and to recover 
the solvent therefrom in the form of vapor which 
is reliquified by a recovery condenser. Figures 
10 and 11, are vertical sections, respectively, on 
the lines 0 and of each other. 

Figures 12 and 13 are also read together, and 
show the fresh air deodorizing circuit for defum 
ing and freshening the air-dried work. During 
this particular operation, the work-treating 
chamber draws outside fresh air in near the bot 
tom of the machine and discharges it at the top. 
left Side as shown by the Spray of direction ar 
rows at those two locations, but the solvent Sys 
tem is not vented. While deodorizing, the fume 
or vapor-recovery condenser chamber is shut or 
blocked-off so that the solvent-handling or treat 

45 

ing system, as a whole remains positively sealed 
from atmosphere. The fresh cool air, therefore, 
cannot blow through the recovery condenser or 
otherwise come in contact with the Solvent sys 
tem. The steam circulation through the two air 
heater coils is also assumed to be discontinued SC 
the air is not heated during this fresh-air finish 
ing cycle. These Figures 12 and 13 are developed 
on the vertical section lines 2 and 3, respec 
tively. 

In the foregoing Figures 6, 8, 9, 11 and 13, it 
is noted that some of the vapor-flow direction 
arrows are dotted, or that they aré partially 
dotted. Such method of illustration is resorted 
to in showing the air and vapor flow behind the 
WE Walls in the compartmented washing and 

rying chamber. 

60 



5 

O 

20 

30 

40 

s 5 

60 

65 

2,114,776 
My related copending drive case 

One branch of invention, as embodied in this 
automatic dry cleaner as a whole, relates to the 
motor means or power drive for imparting to the 
washing drum herein the several required mO 
tions during a complete dry-cleaning Operation or 
run of the work. One type of automatic-motor 
means or power drive, well adapted for use in 
combination with and for driving and controlling 
the dry cleaner herein, is represented by my com 
panion invention which is independently dis 
closed and claimed in my copending application 
entitled Automatic drive and washer heretofore 
filed in the United States Patent Office on Oc 
tober 12, 1935 under Serial Number 44,653, now 
Patent 2,056,833, issued October 6, 1936. 
Said copending application 44,653 more partic 

ularly claims the new combination in a washer 
generally, with an automatic-motor means and 
a cycle control therefor comprising one divisible 
branch; or what I sometimes call my 'drive 
case'. The instant case, however, claims my 
sealed work-treating chamber with its automati 
cally-controlled hot and cold air-blowing cir 
cuits, and thus comprises another divisible 
branch; or what I sometimes call my "cabinet' 
or 'machine case'. 

For clarity, in introducing the description of 
the present invention, the same reference char 
acters will now be used, as were employed in said 
previously-fled copending application 44,653, in 
sofar as said part numbers are in common in 
the two cases. In addition thereto, I will first 
describe such parts and features of the instant 
invention as are also shown in the previous case. 
The ensuing description, therefore, is made suff 
ciently complete as to render unnecessary a study 
of said copending application for an understand 
ing of the claimed subject matter herein. 
The pork-treating chamber and the drive 

-- means in general 

Referring now to the drawings appended here 
to, the sealed. Washing and drying chamber at 
the front of the machine cabinet is herein des 
ignated generally by the reference character 2, 
and the motor compartment at the rear is desig 
nated . This motor compartment may be 
formed of the same side plates or walling struc 
ture as that of the sealed chamber 2, but these 
two cabinet sections and 2 are usually con 
structed in Separate assemblies, then the two are 
placed in juxtaposition and bolted or otherwise 
anchored together to form a single cabinet f, 2 
of well proportioned and pleasing appearance, as 
shown in Figure 1. A fragmentary part of the 
separate motor compartment is also to be seen 
in other views, but it is not of direct importance 
here. 
Although the sealed Work-treating chamber 2 

may be constructed of any suitable material and 
manufactured by any appropriate method, a de 
scription will now be given of this chamber pro 
duced in a way found practical and satisfactory 
in its commercial use. 
The Sealed dry-cleaning Or Work-treating 

chamber is in part formed by the two vertically 
spaced side walls 2 closed at the rear by a verti 
cal wall 40 integral with the sides 2. Thus in 
effect, the wall 40 forms the front wall of the 
motor compartment . A bottom wall 2 and 
a top wall 2b integrally join the rear wall 40 
and the two side walls 2. A front cabinet Wall 
comprises a central upper portion 5 in the form 
of a sector arched forwardly of a vertical and flat 

5 
lower wall 5. A front upper wall 5b slants rear 
wardly and joins the top wall 2b and also joins 
the arched central wall 5 to complete the sealed 
work-treating chamber designated as a whole at 
2 for convenient reference herein. Hence, the 
work chamber 2 is generally of rectangular form. 
The six principal enclosure walls thus named 

have their meeting edges integrally joined as by 
welding into one unitary chambered structure 2 
rectangular in cross Section. This produces a 
fully-closed chamber within which the Washing, 
the air drying, and the vapor-solvent recovery 
C. reclaiming Operations are carried out; and by 
temporarily opening this chamber 2 to atmos 
phere, with a simultaneous blocking-off of the 
Solvent System, the deodorizing cycle, if used, is 
effected in the chamber in a new and improved 
Way. 
This six-sided walling structure forming the 

chamber 2 is fabricated from sheet stock, say 
boiler plate. The side plates 2 in particular may 
be of somewhat heavier or thicker plate stock 
than the other walls so as to carry the bearings 
for the Washing drum, also Support other appa 
ratus, and more particularly render framework 
unnecessary. Since this Work-treating chamber 
2 is a fabricated weld construction, I preferably 
use a heavy plate stock which retains its fiat 
shape and avoids warping under the high temper 
ature employed during the welding and the gal 
Vanized-plating processes employed in manufac 
turing the washing chamber 2. In order to elimi 
nate galvanizing or internal plating of the sealed 
work-treating chamber 2, a nickel-clad or other 
resistant-surfaced plate stock may be used for 
integrally fabricating the chamber 2. 
As one example of my manufacturing practice, 

I have made the vertical side walls 2 of plate 
Stock or steel about three-eighths of an inch 
thick, and have made the other walls about three 
sixteenths. The use of these gages of plate stock 
of rather substantial construction is a direct re 
Sult of one preferred manufacturing practice 
based On economy as regards Selection of materi 
als and the practical Welding and galvanized plat 
ing requirements when the chamber 2 is con 
Structed that Way. 
The closed chamber 2 is inherently further 

strengthened by reason of its internal Walling 
and partitions, all of Which are integrally fabri 
cated. Hence, the work-treating chamber 2 is 
sufficiently strong to withstand internal pressure 
or vacuum conditions if they arise. That they 
do not arise is due to my characteristic design 
and mode of Sealed operation, by Which is at 
tained an internal-working pressure normally 
about equal to that of atmosphere, as previously 
mentioned. This desirable condition is naturally 
conducive to solvent economy since it minimizes 
the tendency of vapor to escape from or air to 
enter into the sealed chamber 2, which is to say 
that there is no tendency for said chamber to 
breathe in and out during normal Operation at 
about atmospheric pressure. 
A cylindrical washing vat or tub 6 is mounted 

horizontally Within the Sealed chamber 2 and has 
its ends integrally joined with the two spaced 
side plates or heavy Walls 2. One of the flat 
sides 2 closes one of the ends of the washing wat 
6. The other side plate 2 is formed open in a 
circular cut-out, as shown at 60 in Figure 3. This 
circular-end opening 6 is closed by a removable 
circular cap or plate 6 bolted down by cap screws 
or otherwise anchored over said open end 6c of 
the vat 6, with a gasket therebetween to make 
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a liquid and vapor-tight fit, which completely 
seals said Wat ends within the fabricated cham 
ber 2, 
A rotary clothes receptacle, in the form of a 

Washing drum , Sometimes Called the Washing 
wheel or cylinder, is peripherally perforated 
throughout its length as indicated at . It is 
conventional practice to radially partition it into 
about three Work-receiving pockets and provide 
a slide door for each pocket as shown. The drum 
is fixed on and carried by a drive shaft 8 jour 
nalled Within the Washing Wat 6. The drum or 
washing cylinder is oscillated, i. e., reversibly 
rotated at Slow Speed for Washing, rinsing, and 
dry tumbling the Work therein, but it is whirled 
at high Speed in one direction to extract the 
solvent by centrifugal action after each washing 
and rinsing cycle. For extracting, the Washing 
drum 7 preferably is whirled counterclockwise, or 
turns to the left, as observed in Figure 5. 
A door 9 has its upper margin fixed by bracket 

means 2 to a horizontal rock shaft 0 on the 
front of the chamber 2. A handle is provided 
for Swinging the door down to close it, and up to 
open it. The door 9 affords access to the Wash 
ing vat 6 and to the clothes drum 7. Camming 
handles (Figure 1) seal the door 9 down 
and closed against fluid-tight gasket means. 
A door locking device DL (Figure 1) is opera 

tively connected thru an arm 80 fixed on one end 
of the door shaft to to positively lock the door 9 
closed during the high-speed rotation of the 
Washing drum while extracting the Solvent 
from the saturated Work, although said locking 
device is adapted to permit the door to be opened 
during the slow-reverse (Oscillating) movement 
Of Said drum when the latter is tumbling the 
work. A door-SWitch an is fixed on the 
other or left end of the shaft 0 and coacts with 
an electrical Switch within a Switch box 5 and 
is adapted to automatically stop the machine in 
the event the operator should open the door 9 
while the drum is Oscillating. 
The motor means for driving the Washing 

drum 8 is merely indicated by dotted lines (Fig 
ure 1) herein, since it is obvious that any Suit 
able driving apparatus may be used. A motor 
shaft 20 projects through the side wall of the 
motor compartment inside of which is housed 
an electric motor means not shown. A drive 
pulley 2 is fixed on the shaft 20. Likewise, a 
driven pulley 23 is fixed on the washing drum 
shaft 8. A belt 22 encircles the two pulleys and 
drives the drum shaft 8 from the change-speed 
reversible motor shaft 20. A belt cover 22 may 
Well be provided to enclose the driving transmis 
Sion referred to. The automatic operation of the 
motor shaft 20 and transmission 22 selectively 
runs at high speed at one time to whirl the drum 
for extracting solvent from the work, and at 

reversing-slow speed at another time to oscillate 
or tumble the Work, 

It is also to be noted that automatic switches, 
within the boxes 24 and 3, and other cycle con 
trol apparatus, govern the action of the motor 
means not shown herein, but which is adapted 
for operating the drive shaft 20. These auto 
matic features are the subject of my companion 
invention claimed in the earlier-filed 'drive case' 
heretofore mentioned. 

Internal construction and accessory parts of the 
sealed Dorc-treating chamber 2 

A horizontally disposed rectangular plate 4 
has its four marginal edges welded into the four 
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upright walls 2, 2, 5 and f40, forming the sealed 
cabinet work-treating chamber 2 in which the 
Complete dry-cleaning operation is performed. 
This plate is placed just above the bottom 
2, and it makes a partition in the form of a 
cover for a sub-chamber or compartment called 
the sump or dump tank DT of a capacity Suit 
able to receive all the wash liquid or dirty solvent 
dumped and quickly drained by gravity into said 
tank from the washing vat 6. This plate 
may be a little lower at one edge, say its rear 
edge (Figure 2), than at its front, and may also 
be pitched (Figure 3) toward its center So as to 
drain rearwardly the solvent which condenses 
and collects on the upper central Surface thereof 
during the operation of a vapor-solvent recovery 
condenser to be described. 
A second horizontal partition 26 of flat and 

level form is welded into the sealed chamber 2 
above the cover 4 of the dump tank DT. A 
pair of vertical partitions 2 (Figure 3) are set 
in between the two horizontally spaced partition 
plates 26 and 4. This arrangement provides 
two spaced Sub-chamber or air-heater boxes 
HB, together with a fume or vapor-solvent rew 
covery condenser RC in the form of a chamber 
between said heater boxes. The two heater 
box partitions 27 extend from a vertical line 
just short of the lower front wall 5 (Figures 8 
and 9) to the rear vertical wall 40. These two 
vertical partitions 2 have their rear ends joined 
to the rear cabinet wall O, while their front 
ends join an upright rectangular closure plate 2 
constituting the front wall of the recovery con 
denser R.C. This plate 28 has a large outlet port 
forming a block-off valve seat 29 which opens 
outwardly from the recovery condenser R.C. This 
valve port 29 is adapted to be closed to block 
off the recovery-condenser chamber RC from 
other parts of the machine, thus Sealing said 
chamber and its associated solvent system from 
communication with the outer atmosphere in the 
event the deodorizing cycle is employed, as later 
explained. 
The spread of the upper horizontal plate 26 

forms a top which completely covers the two air 
heater boxes HB and substantially covers the 
centrally located fume or solvent-recovery con 
denser chamber R.C. The plate 26 can be made 
in one or more sections, but for simplicity it is 
shown here in one piece and divides of the upper 
portion of the work chamber 2 from the lower 
part thereof, leaving only a rear Opening O lead 
ing downwardly into the recovery condenser R.C. 
This rectangular hole 30 opens between the two 
vertical partitions 27, as seen in plan in Figure 8. 
Said opening 30 is the lower terminus of a pas 
sage labeled "air and vapor duct' (Figure 4) at 
the rear of the vat 6. The opening 30, there 
fore, communicates the upper part of the sealed 
chamber 2 with the rear of the recovery con 
denser RC located in the lower part of the sealed 
chamber 2. 
From the foregoing, it is to be seen that a flow 

of air and Solvent vapor can pass downwardly 
along and inside the wall 40, through the rec 
tangular opening 30, into the rear of the recovery 
condenser chamber RC, thence out through the 
discharge port 29 located at the front of said 
condenser, which port is midway between the 
two air-heater boxes HB open at their front ends, 
The plate 28 and front wall 5 are vertically 
arranged and Spaced apart, and consequently pro 
vide a lateral air passage 5, 28 leading from the 
central block-off valve port 2 to both heater 
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boxes H.B. Thus, the vapor-free air blowing from 
said port 29 divides and blows laterally in both 
directions (Figure 9) into the front open ends 
of both heater boxes H.B. 

In some forms of construction, it is well to set 
in a vertical fume passage plate 3 to cut out 
the dead-air space not used under the Washing 
vat 6 so as to reduce the skin friction of the air 
and vapor by eliminating eddy currents, and to 
better concentrate a straight and even down 
blow of said air and vapor to and through the 
opening 30 into the upper rear part of the re 
covery-condenser R.C. This inside plate or wall 
3 has its top edge joined to the rear of the 
vat 6, with its bottom edge welded to the hori 
Zontal partition 26, and it is shown (Figure 8) 
extending from side to side of the sealed work 
treating chamber 2. The plate 3, spaced from 
the rear cabinet wall 40, in part forms the 
straight down "air and vapor duct' 3, 40 be 
hind the vat 6 and through the rectangular open 
ing 30 into the recovery-condenser chamber RC. 
It is now observed that this opening 30 is 
bounded by the two vertical partitions 27 and the 
two spaced walls 40 and 3. Also it will be seen 
that there is provided in the rear of the large 
work-treating chamber 2 the vertical vapor duct 
3, 40 down which a vapor solvent and air mix 
ture flows to give up its solvent in the recovery 
chamber RC, as later shown; while at the front 
of the machine there is provided the lateral air 
duct 5, 28 through which the vapor-free airflows 
from the recovery-condenser RC to the two heater 
boxes B. 
A vapor filter frame 33 (Figures 2 and 3), with 

openings at 34, is set into the upper portion of 
the sealed Work-treating chamber 2 and extends 
the length of the vat 6. It is shown in this ex 
ample of the invention in a vertical position join 
ing the top wall 2 and vat 6. Its lower edge is 
just to the rear of a series of slots or perfora 
tions 35 through the top of the vat. This series 
of closely spaced perforations 35 extend through 
out the length of the vat 6. In width said perfo 
rations spread between two parallel baffle plates 
36 extending into the vat and also spread between 
the filter frame 33 and the upper front chamber 
wall 5. Otherwise, the vat 6 is itself sealed with 
in the walling of the closed chamber 2. Con 
sequently, the vat 6 has its interior in communi 
cation only through the vat perforations 35 and 
the filter frame openings 34 with the rear air and 
vapor duct 3, 40 and the front lateral-air pas 
sage 5, 28, as well as with other parts of the 
sealed chamber 2. In other words, the filter 
frame 33 extends from one side wall 2 of the ma 
chine to the other side wall 2 thereof and in 
effect forms part of the down-draft air and 
vapor duct 3, 40 at the rear of the work-treat 
ing chamber 2, because the two inside forward 
plates 3 and 33 are both joined with the rear 
circle of the vat 6 and with the latter constitute 
the front inside wall 6, 3, 33 of said duct, while 
the spaced cabinet wall 40 defines the rear wall 
thereof. 
A number of vapor filters or screening delinters 

3 are nested in the frame 33 by securing said 
filters within the frame openings 34. One of the 
filters is shown detached from the machine and 
is detailed in Figure 7. Each filter preferably 
consists of the porous fabric bag 37 tautly drawn 
over a spreader, say a suitably shaped wire frame 
38, with the open mouth of the bag secured to 
an end ring 39 on which the front end of the 
spreader frame 38 is carried. Each assembled 

7 
filter 37 is mounted through an opening 34, and 
the end or mounting ring 39, as a base for the 
filter device, is then appropriately secured to the 
frame plate 33. Thus the air and vapor filter 
bags 37 project horizontally to the rear and into 
the upper part of the down-draft air and vapor 
duct, following the rear wall 40, so that the 
filtered vapor coming through the cloth bags 37 
can blow down said rear duct and into the con 
denser chamber R.C. 
On the other hand, the open mouths of the 

filters 3 are forward of their retaining frame 33 
and above the rows of vat perforations 35. The 
filters receive the solvent vapor with entrained 
lint as it blows upwardly from the perforated 
washing drum and out through said vat per 
forations 35 into the open mouths of said filters. 
The wet lint collects on the inside surfaces of the 
filter bags 37, while the clear air or vapor (de 
pending upon the cycle in progress) escapes 
through these mesh bags into the passage behind 
the filter frame 33. 
The nest of filters 37 is accessible at the front 

of the dry-cleaning machine through a rectangul 
lar opening 40 formed in the slanting upper front 
wall 5. A removable cover plate 4 is anchored 
down by any suitable means, say hand Screws 42 
(Figure 1), thus sealing the opening 40 after 
the vapor filters 37 have been delinted, cleaned, 
and remounted in their retaining frame 33. Any 
suitable vapor filter means can be placed in the 
upper portion of the work-treating chamber 2 
between the vat perforations 35 and the rear 
vapor passage adjacent the back wall 40. It 
will be understood, therefore, that the filters and 
other parts are shown as an example of one satis 
factory form of construction. 
From the foregoing, it will be appreciated that 

a closely coupled and unified internal work 
treating chamber 2 has been produced. By inside 
Walls and partitions, welded in place as described, 
a unitary and Sealed chamber is formed, one 
which requires no framework to support its parts. 
The several inside compartments or sub-cham 
bers are grouped around the cylindrical washing 
vat 6. For example, the vapor-filtering chamber 
for the nest of vapor filters 37 is above the vat 6 
and is part of the "air and vapor duct,' while be 
low the vat there is closely grouped on the same 
level the single recovery-condenser chamber RC, 
the two air-heater chambers HB, with the sol 
vent-dump tank DT therebelow. Beard the wat 
is the down-draft duct 3, 40, and 8t the front 
there is the lateral air duct 5, 28. These several 
Sub-chambers and their connecting passages are 
compactly grouped within the walling arrange 
ment forming the work-treating chamber 2 in 
general and constitute a unitary part thereof. 

It is noteworthy that my design and construc 
tion includes a minimum number of walls and 
partitions due to the fact that this invention 
makes common one wall or partition to two or 
more sub-chambers and their connecting pas 
Sages. All internal compartments or sub-cham 
bers, with their related vessels for handling the 
Solvent, will be shown to be positively sealed 
against communication with the outer atmos 
phere, but all these members are internally vent 
ed to one another by means later described as my 
Special interventing system, by which I am able 
to produce a wholly sealed dry cleaner and oper 
ate it at about atmospheric pressure. 

Referring back to the block-off valve port 29 
at the front of the recovery-condenser RC, a de 
Scription of the parts accessory thereto will now 
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be given. It is noted that a similar valve port 44 
is made in the lower front wall 5 of the sealed 
work-treating chamber 2. It opens from the out 
side of the machine into the lateral-air paSSage 
5a, 28 leading to both air-heater boxes H.B. This 
valve port 44 is ordinarily referred to as the de 
odorizing-inlet valve because it admits fresh air 
from the outside into the machine at the end of 
the dry-cleaning operation to aerate and freshen 
the work, should that be required. This deodoriz 
ing-inlet valve port 44 is in axial alignment With 
the block-off valve port 29 of the condenser chan 
ber RC. These two valve ports 44 and 29 have 
their seats spaced apart Sufficiently to accon 
modate a large volume of air flow therebetween 
and have a single valve head 45 operative in Com 
mon to both ports. This valve 45 may be pneu 
matically operated to automatically close first One 
port 29 and then the other port 44 in accordance 
with the later-described cycle Operation of the 
machine. 
A valve stem 46 (Figure 5) carries the valve 

head 45 and is reciprocably guided in a pneumatic 
diaphragm housing 47. This housing is shown in 
two separate convex halves With a flexible dia 
phragm 48 peripherally sealed therebetween. A 
spring is preferably provided under compression 
on the valve stem 46 between a shoulder thereon 
and the housing 47, so as to normally seat the 
valve 45 on the deodorizing-inlet port 44, by de 
flecting the diaphragm 8 to the left, when there 
is no air pressure in the housing. An air-pressure 
tube 49 is connected with the Outside member of 
the diaphragm housing 47. This pressure tube 49 
is adapted to be connected with a Source of air 
pressure (not shown) to deliver a shot of air 
against the flexible diaphragm 48 to deflect it to 
the right, thereby reversing the Setting of the 
valve head 45. This action closes the condenser 
chamber block-off valve port 29 and opens the 
deodorizing-inlet port 44 (Figures 12 and 3), 
thus admitting fresh air from the outside of the 
machine into the lateral passage 5, 28. 
The combination deodorizing-inlet and re 

covery-condenser block-off valve 45, with its 
pneumatic operating means 47, is merely one ex 
ample of Several forms of my valve, and it is 
shown diagrammatically to explain the principles 
of this invention. In my commercial form of con 
struction (Figure 1), this pneumatic actuator 
4, 48 is set flush into the front wall 58 of the 
sealed chamber 2. The air tube 49, with others 
later named, is adapted to be under the control 
of an automatic pilot or cycle timer CT for con 
trolling the pneumatic actuator 4, 48 and hence 
the action of the valve 45, and also for perform 
ing other cycle actions of this machine. 
The cycle timer CT is shown (Figure 1) mount 

ed on the left side of the machine and is known 
by its trade-mark "Formatrol' which is sug 
gestive of its function, this being particularly 
true of such device when it is used on water 
washing machines adapted to automatically con 
trol the proportions of the Washing-liquid formula 
to attain the proper percentages of the several 
ingredients constituting Said Washing mixture. 
It is only alluded to herein, since the cycle timer 
perse is not the subject of the present invention, 
although well adapted to control the cycle actions 
of this dry cleaner. Just briefly, this automatic 
pilot has a slowly rotating cycle-timer record CTR 
in the form of an insulator-disc record perforated 
with time-contact slots, through which perfora 
tions a number of contact fingers are adapted to 
automatically effect electrical make-and-break 
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contacts with a metallic disc under said record 
for opening and closing the valve 45, as well as 
numerous other valves later described. This au 
tomatic pilot also has an optional control in the 
form of a bank of cycle-timer push buttons CTB 
which are adapted to be manually depressed to 
control the same valve 45 and Said others, When 
the operator does not wish to use the automatic 
record CTR, for that purpose. 
The fresh cool air, drawn into the lower part 

of the sealed dry-cleaning chamber 2 through 
the large open deodorizing-inlet port 44, divides 
when it impinges the valve head 45 (Figures 12 
and 13) and fiows laterally in both directions 
to the open front ends of the two chambers HB, 
which are not heated at the time. Thence, the 
air will be shown to blow through the Washing 
drum 7, and from the latter it blows through 
the air and vapor delinting filters 37, and then 
discharges from the closed chamber 2 back to at 
mosphere through a deodorizing-outlet valve 50, 
located at the upper part of the machine, the 
means for which will now be more fully described. 
A pair of air and vapor conduits 52 (Figure 6) 

connect the rear of each heater box HB with the 
perforated washing drum 7 near the axis of the 
latter. These conduits are mounted on the side 
walls 2 of the machine, a blower fan 53 being in 
cluded in each conduit. An electric motor 54 
drives eagh blower in a direction to draw the air 
from the rear of both heater boxes HB and propel 
it upwardly, as indicated by the direction arrows. 
Figure 1 shows one electric motor 54 mounted on 
the drive shaft of one blower 53 connected in 
communication with an air conduit 52 to propel 
the air upwardly therethrough, the entire assem 
bly of which in this instance is compactly placed 
on the outside wall 2 of the work-treating cham 
ber, he other side of the machine in Figure 
of course carries a duplicate motor and blower 
assembly, as will be appreciated from the several 
views of the drawings. In Figures 2 and 3, for 
convenience the same reference character 52 
points to the holes in the side walls 2 of the ma 
chine adapted to receive the upper and lower ends 
of the pair of air ducts 52. 
The upper end of each air conduit 52 opens into 

the inner circle of a stationary air-distributing 
flange or ring 55, one of which is secured on the 
inside of each end wall of the Wat 6 within the 
Sealed dry-cleaning. chamber 2. These two 
flanges 55 are concentric with the washing drum 
axis 8. Each head or end of the washing drum 

is Swaged or dished in Wardly at its central 
portion to form a rotating air-receiving pocket 
56 flanged over the ring 55 at each end of the 
drum. Perforations 57 are punched through 
each dished pocket 56 and open into the drum 7. 
The two flanges 55 and 56 are concentric and 
telescoped, the Outer one revolving in close rela 
tion to the inner fixed ring. The two nested 
flange means 55, 56 provide an effective transfer 
of the air flow from the conduits 52 at each side 
of the machine into the rotating drum or wash 
ing receptacle 7. Thus the two motor-driven 
blower units 54, 53 deliver a blast of air into each 
end of the rotating drum 7, the purpose of which 
is to first recover the Saturated Solvent from the 
work, thereafter dry out said work by rapid 
vaporization, and finally deodorize the work (an 
optional step) by sucking fresh air in through 
the deodorizing-inlet valve 44. 
The blast of air (hot or cold, depending on the 

cycle) enters each end of the drum 7 and passes 
through the work being tumbled and agitated 

5 

O 

15 

20 

30 

3. 5 

40 

s 5 

30 

75 



0. 

5 

20 

25 

30 

35 

40 

45 

60 

5 

a.i.14,776 
therein, and then escapes upwardly through the 
drum perforations. 7, out through the vat per 
forations 35, thence through the vapor.or air 
filters 37, and into the rear upper portion of the 
sealed dry-cleaning chamber behind the filter 
frame 33. At this point it is to be said that, if 
the deodorizing-inlet valve 44 at the lower, part 
of the machine is open (Figures 12 and 13), like 
wise the deodorizing-outlet valve 50 at the upper 
part of the machine is also open, and the fresh 
air then passes from the filters 37 out of the 
chamber 2 through said outlet valve 50. But if 
both deodorizing valves 44 and 50 are closed 
(Figures 10 and 11), the air blows through the 
filters 37 and down the rear vapor duct along the 
wall 40 into the condenser chamber R.C. . 
With further reference to the deodorizing 

outlet valve 50, it is to be understood that it is 
illustrated diagrammatically. It is shown as a 
flap or swing valve 50 and is pivotally mounted 
within a housing 58 having a large-discharge port 
59 comparable in size to the previously described 
inlet-valve port 44. The flap valve 50 is pneu 
matically operated and is adapted to automat 
ically open and close its port 59 simultaneously 
and in step with the opening and closing of the 
previously explained deodorizing-inlet port 44 by 
the valve head 45. The valve housing 58 is set 
over a large discharge opening 60, out through 
the left side wall 2 of the machine adjacent and 
behind the left end of the nest of air filters 37. 
For clarity in illustration, I have shown (Figure 
5) the deodorizing outlet valve 50, 58 mounted 
on top of the sealed chamber 2 with the lower 
reference-leader line 60 indicating the hole in the 
side wall 2, and the upper leader line 60 pointing 
to a duct (in dotted lines Outside the machine) 
extending up to and opening into the valve hous 
ing 58. On the other hand, a suitable mounting 
for this deodorizing-outlet valve housing 58 is on 
the left side wall 2 of the machine, as shown in 
Figure 6 and other views. 
The pneumatically controlled deodorizing-out 

let valve 50, 58 in actual practice of course can 
be made in a compact unit of different form than 
here shown, but the function and principle of 
this element of my general combination is 
clearly shown (Figure 5) where the valve flap 
50 is fixed on a shaft 6 journalled to turn freely 
Within the valve housing 58. This operating 
shaft 6 may be packed with a stuffing box 
where it projects through the Wall of the hous 
ing 58 and its outer end is fixed to an arm 62. 
Any suitable actuator is connected with the arm 
62 for automatically opening and closing the 
swing valve 50. In this instance, an air cylinder 
63, supported on the valve housing 58, with a 
suitable piston and connecting rod, is operatively 
connected with the valve arm 62. A coil spring 
is shown in dotted lines under compression in 
the cylinder 63 and is adapted to normally main 
tain the piston to the left, and hence the valve 
50' is held tightly seated over the deodorizing - 
outlet port 59. 
An air-pressure supply tube 64 connects with 

the left end of the cylinder 63, and a pneumatic 
relay valve 65 is included in this air tube. When 
the relay valve 65 opens, by reason of its adap 
tion to the remote control from the cycle timer 
CT, a shot of air from the tube 64 energizes the 
servo-motor unit 63, pushes its piston to the 
right-hand end, and further compresses its ac 
tuating spring inside the cylinder. This opens 
and holds open the valve flap 50 against the 
compressed spring (dotted in cylinder 63) so long 

9 
as the relay valve 65 remains, open to apply. 
static-air pressure to the piston in the little cyl 
inder 65. The relay valve 65 shown, is merely 
schematic to illustrate my...principle and mode 
of operation. This relay valve 65, like others 
employed on my machine, may be either adapted 
to be pneumatically, or magnetically operated, 
but is shown here as a small pneumatic with a 
piston actuated cut-off, foot, or plug valve (in 
dotted lines) to open and close the main air-sup 
ply tube 64, through the agency of a relay-air 
tube 66, one end of which is suitably connected 
with the small cylinder. 65 and the other end 
broken off but in practice is connected with an 
electro-pneumatic valve unit (not shown) under 
the control of the cycle timer CT. . . . . 

It is, to be noted that the dotted 'T. (Figure 
5), representing the unit, piston and foot valve 
65, is shown in down position thus stopping the 
air flow in tube 64 at said valve 65, so that the 
servo-unit 63, is not energized and the deodoriz 
ing-outlet valve 50 remains closed. This type 
of remote-control pneumatic... relay-actuated 
valve 65 is shown at other points (Figures 8 and 
9) in my drawings, by way of example only, and 
is adapted to be either under the automatic pro 
gram control of the cycle-timer record CTR, if 
the machine is set for full-automatic operation, 
or under the control of the cycle-timer buttons 
CTB if set for manual or semi-automatic opera 
tion. 

Next, a description is made of the improved 
solvent-dump valve 68 and its strainer 69, the 
latter being known as a button trap. These mem 
bers are shown in Figures 2 and 3 in One of 
their preferred commercial forms, while in the 
other views (Figures 4 and 5) this unit 68, 69 is 
illustrated diagrammatically is connection with 
the solvent system to be described. This dump 
valve and button trap assembly 68, 69 places 
the Washing vat 6 in drain communication with 
the solvent-dump tank DT. After a Washing or 
rinsing operation in the vat. 6, the dump valve 
68 is pneumatically opened, and then the dirty 
solvent drains from the vat 6 by gravity and 
strains through the elongated button trap 69 in 
to the underneath sump or soiled solvent-re 
ceiving tank DT, whereupon the Washing drum 
is immediately ready for its high speed extract 
ing cycle. The solvent flow is rapid down 
through this button-trap dump valve due to the 
passages therethrough being large, hence the 
quick-flow or dumping function thereof. 

Preferably, a solvent-drain channel 70 is made 
longitudinally in the bottom of the washing wat 
6. This channel is pitched (Figures 2 and 3) 
to rapidly drain the soiled solvent toward the 
left side of the machine, where the solvent en 
ters the dump valve housing 68 but is held 
against flow by a normally-closed swing valve 
fixed on a vertical pivot shaft 72 journaled in 
the dump-valve housing 68. The shaft T2 is 
fixed in a hub on the Outer end of a rocker arm 
73 projecting from a slotted or open side pneu 
matic cylinder 4 adapted to rock the shaft to 
Open and close the dump-valve flap 7 mounted 
in its housing 68. 
The small cylinder 74 is similar in function 

and operation to the pneumatic relay-controlled 
actuator 63 heretofore explained and constitutes 
a servo motor to actuate the dump. valve 7. 
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In fact, the previously described servo-motor 68. 
and its deodorizing-outlet valve 50 are prefer 
ably manufactured as a unit in the same compact 
form as this servo-motor unit 4 now being de 
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scribed. This cylinder 74 contains a piston 
adapted to be driven in one direction by air pres 
sure to open and hold open the swing valve 
long enough to permit all the Solvent to drain 
from the vat 6. Thereupon the cylinder 74 is 
vented to atmosphere and a compressed spring 
therein returns the piston and the dump valve 
lf to their normal positions to shut the latter 
and close the drain channel 70 at its lower end 
where it enters the dump-valve housing 68. The 
air tube connection and its relay control from 
the cycle timer CT are not shown here, but are 
similar in arrangement to One or more Seryo ac 
tuators heretofore explained, for example like 
the pneumatics 47 and 63 shown in Figure 5. 
The solvent-dump valve has assumed its 

open position in the views (Figures 2 and 3) un 
der consideration, where the direction arrows 
show the Soiled Solvent draining from the dump 
valve housing 68 into the top of the button-trap 
housing 69. The soiled washing liquid is flow 
ing down through a screen or perforated metal 
strainer 75, and through a bottom clean-out 
connection 76 leading into the dump tank DT. 
A hand Screw-anchored cap or lid 77 covers the 
large open top end of the button trap 69. This 
cover 77 is easily removed, whereupon the strainer 
75 is withdrawn, and the debris is emptied there 
from. The waste matter usually consists of but 
tons, pins, buckles and what-not which falls 
from clothing during the dry cleaning process 
carried out in the washing and dry-tumbling 
cylinder T. Hence, the button trap 69, 75 is lo 
cated in an accessible position and is easily 
cleaned out from time to time, which prevents 
foreign matter from returning back into the ma 
chine to clog the solvent pipe lines. 
At this point in my description, it is well to 

note that the cover 7 is also removable from 
the upright cylindrical button-trap housing 69 
for the purpose of initially introducing the re 
quired amount of Solvent into the machine. The 
fresh solvent is strained as it flows directly into 
the dump tank DT, whence it eventually is trans 
mitted by pumping means (later described) to the 
Sealed Storage tank ST located somewhat inac 
cessibly inside the cabinet part and is without 
the usual fill cap opening. 
From the foregoing, it is noted that my im 

proved dump valve and strainer unit 68, 69 (Fig 
ures 2 and 3) comprises a compact assembly of 
three housings, to wit, the upright strainer or 
button-trap housing 69, with the dump-valve 
casing 68 attached to the upper end thereof and 
opening into the side thereof, and the pneumatic 
Servo motor 74 enclosing its actuating parts and 
mounted upon the dump-valve housing 68. These 
three elements are assembled as a unit and 
mounted on the Side of the machine. Note that 
the bottom connection 76 of any suitable form, 
With the top-flanged connection at the rear of 
the dump valve housing 68, constitute the two 
mounting points which make the entire assem 
bly easily detachable from the machine and ac 
cessible for cleaning and adjustment. The same 
reference characters heretofore used, are also 
applied to the dump-valve button trap 68, 69 
and actuator 74 aSSembly shown diagrammatical 
ly in Figures 4 and 5, to which views I am now 
about to refer as I come to a description of the 
sealed solvent-handling and refining system con 
nected in series with the sealed dry-cleaning 
chamber 2. 
While in Figures 2 and 3 I have illustrated the 

washing vat drain channel 70 pitched to the left 

2,114,776 
because the dump valve 68 is there shown on the 
outer left side of the machine more like the com 
mercial apparatus, said channel 70 in the sev 
eral other views is accommodated to a diagram 
matic showing necessitated by reason of Figures 
4 and 5 comprising flow sheets showing in one 
plane all major parts of the combination solvent 
flow system and sealed dry-cleaner chamber 2. 
In View of this latter arrangement, as an ex 
pedient in illustrating my invention, I have shown 
a pipe 78 (Figures 4, 5 etc.) leading from the 
bottom center of the washing vat 6, hence from 
a level-drain channel 70 in these views, to the 
dump valve 68 located to the rear of the dry 
cleaning chamber 2. In these views, the same 
reference 76 (as used in Figures 2 and 3) points 
to the bottom pipe connection leading from the 
button trap 69 into the dump tank DT. Thus, 
in Figures 4 and 5 the soiled-liquid solvent flows 
from the vat 6 through pipe 78, through the 
dump valve and Strainer 68, 69, and through the 
bottom connection 76 into the dump tank DT. 
The foregoing discussion of the closed work 

treating chamber with its related parts shows 
that I have provided a compact construction, 
wherein all inner or sub-compartments and pas 
Sages are closely placed, thereby eliminating con 
ventional pipe connections and joints, the ad 
Vantages of which are obvious in avoiding sol 
vent leakage and waste and in reducing the size 
of the machine. Also, the air and vapor flow 
in the chamber 2 will be shown to have a short 
course of travel, thus minimizing skin friction 
and air drag which makes for power economy in 
the electrical apparatus for circulating the air 
and vapor incident to drying the work and re 
covering the solvent. 

The Solvent system in general 
While in the foregoing, some features of the 

Solvent-handling system have been explained, I 
now come to a more complete disclosure thereof, 
by which my new combination as a whole will 
be understood. 

Reference is first made to Figure 4 inasmuch 
as this view is devoted to a showing of the sol 
vent and vapor flow circuits with the pressure 
interventing lines, comprising the solvent-recov 
ery and refining apparatus in series with the 
Work-treating chamber 2. This brings me in time 
to a description of Figure 5, as I come to a con 
sideration of all liquid and vapor flow circuits, 
comprising the steam and the cold-water lines 
employed for heating the air used in drying the 
work, for cooling various condensing coils, and 
also for separating water from the refined solvent 
to purify it. 

Having filled the dump tank DT through the 
button trap 69 by removing its cover 77 (Figures 
2 and 3) as heretofore explained, the batch of 
fresh Solvent is transferred to its place of first 
use through a force-feed pipe 80 having a junc 
tion with a still pipe 8 and a by-pass storage 
tank pipe 82.. The piping 80, 8f connects the 
dump tank DT with the upper end of a still S 
for distilling the solvent, while the piping 80, 82 
can be used to by-pass or cut out the still S and 
deliver the liquid batch to a solvent-storage tank 
ST carried in the upper part of the motor com 
partment of the cabinet behind the closed 
washing chamber 2. 
The force-feed pipe 80 includes a solvent pump 

84 to either deliver the liquid through the still 
pipe 8? to rotating spray nozzle 79 within the top 
of the still S, or to the storage tank ST above the 
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vat 6, depending upon the setting of valve means 
provided in the two pipe lines 8 and 82. The 
tank ST is closed and sealed from atmosphere 
and Ordinarily does not have a fill opening. An 
electric motor and transmission 85 (Figures 6, 8 
and 9) drives the solvent pump 84 through a belt 
as shown or other Suitable transmission means. 
The solvent-pump and motor unit 84, 85 are not 
shown in detail, since any suitable pumping 
means may be employed. This motor and trans 
mission means 85 is preferably under the control 
of the cycle timer CT so as to be automatically 
operated by its record CTR in step with the cycle 
action of the machine, or under the optional 
manual control of one of the cycle-timer but 
tons CTB. 
A valve 86 is placed in the still-feed pipe 8, 

and a valve 87 is in the storage-tank feed pipe 82. 
Preferably, these two valves 86 and 87 are pneu 
matically remote-control relay-operated by the 
cycle timer CT. A two-way valve can of course 
be placed at the junction where the pipe 80 con 
nects with the still branch 8f and with the tank 
branch 82. However, by closing the still-branch 
valve 86 and opening the storage-branch valve 
87, it is seen that the pump 84 transfers the 
solvent directly from the dump tank DT into the 
Storage tank ST by forcing the liquid through a 
filter 88 placed in the line 82 beyond the valve 
87. Thus, new solvent is preferably delivered di 
rectly to the storage tank ST where it is ready 
for use in the Washing vat 6. A glass-sight gage 
83 (Figure 1) of well known form connects with 
the top and bottom of the storage tank ST and 
is mounted on the side wall 2 of the machine to 
show at a giance the solvent level and hence the 
quantity in Said tank. 
Under certain conditions, used solvent is clari 

fied in the by-pass filter 88 by pumping it through 
this filter instead of refining it in the still S. A 
batch of solvent, in the dump tank DT, compara 
tively free of water but contaminated with dirt 
or lint, can be pumped through the filter 88 to 
strain out this solid matter, whereupon the filter 
core is removed, cleaned and replaced. The con 
dition of the solvent and the work to be dry 
cleaned, and the personal equation or desire of a 
particular operator, are factors which govern the 
alternate or optional use of the still S and the 
filter 88. The solvent pump 84 is common to 
both. The pump and filter pipe line 80, 82 can 
also be used to flush out the washing vat 6, the 
dump tank DT, their pipes and passages, thus 
Washing out the sediment from time to time by 
collecting it in the filter 88. 
The storage tank ST is located above the Wash 

ing level WL (Figure 5) in the vat 6. Hence, the 
stored solvent flows by gravity through a solvent 
inlet valve housing 90, having a large flap or 
swing valve 9 f, opening from the bottom of the 
storage tank ST, and through a pipe or neck 90a, 
into the side of the Washing vat 6, as shown. A 
pneumatic actuator 92 has its piston operatively 
connected with the pivot on which the valve 9 is 
carried. The pneumatic actuator 92 may be de 
signed along the lines of the valve actuators 
heretofore described, or a solenoid actuator may 
be employed instead. Its function is to auto 
matically open and hold open this inlet-dump 
valve 9 long enough to fill the vat 6 either with 
new or recuperated Solvent to a predetermined 
washing level WL. Then the valve 9 is snapped 
closed by a Spring forming part of the servo unit 
92 and also by the weight of solvent bearing down 
on the valve when the servo unit is deemergized. 

During this vat-filling operation from the tank 
ST, the vat outlet or dump valve 68, f, previously 
explained, is of course closed against solvent flow . 
to the dump tank DT. It is also understood that 
the deodorizing-inlet and outlet-valve ports 44 
and 59 are likewise closed, in preparation for the 
beginning of a run of work, after a batch of soiled 
clothes has been placed into the washing drum 
7 through the machine door 9 which is now also 
closed. 

It will be seen that a reverse setting of the two 
Solvent-control valves 86 and 8 is made for the 
purpose of conveying to the still S the soiled sol 
vent containing water and grease accumulated 
during any dry-cleaning operation in the cham 
ber 2. Thus, by closing the tank-branch valve 
87 and opening the still-branch valve 86, the mo 
tor-driven pump 84 forces the dirty solvent from 
the dump tank DT to the still S where it is re 
fined and cleaned, and in the course of convey 
ing it to the storage tank ST, the recuperated 
solvent is further purified by separating the water 
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therefrom. This refining cycle, and other operat 
ing steps in their sequence, will be described later 
On, Since at this time I wish to continue with a 
description of the general construction and rela 
tion of parts constituting the closed-solvent sys 
tem in series combination with the closed-washing 
chamber 2. 
Any suitable refining still S can be employed in 

this solvent System. The one shown as an ex 
ample includes the vaporizing inner still recepta 
cle S with a steam jacket 93 and an outer shell 
94 as an insulating cover. A bottom clean-out 
plug 95 is provided in the usual way to remove 
the silt, grease, lint and foreign matter FM 
which accumulates in the bottom of the still re 
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30 

35 

ceptacle as a result of repeated distilling opera 
tions. A steam-supply pipe 96 is adapted to be 
connected with a steam boiler or source of steam 
(not shown) to furnish an adequate supply of 
steam for my dry cleaner system, i. e., for the 
Still S as well as the heater boxes HB heretofore 
mentioned. A still-branch steam pipe 97 leads 
from the supply pipe 96, through an interlock 
valve housing 98 (Figure 5), and thence into the 
steam jacket 93. The steam circulates through 
the jacketed still, heats the vaporizing receptacle 
S, and returns to the boiler or to a steam trap or 
otherwise is discharged through an outlet pipe 
99 leading from the jacket bottom. 
The flow of the steam through the pipe 9 to 

the still S is controlled by the hydraulic and 
spring pressure-actuated interlock valve 98 (Fig 
ure 5) before mentioned. This valve is shown 
open and the steam piping 96, 97 is feeding steam 
to the still jacket 93. The cylindrical housing 
98 has a valve stem 100 carrying a piston on 
One end movable in the cylinder as Shown, and 
a valve head is fixed on the other or lower end 
of said piston rod or valve stem and is adapted 
to seat upon and close a steam port shown con 
necting the two pipes forming the steam branch 
9 in which this interlock valve 98 is included. 
A spring 0 seats against one end of the hous 
ing 98 and pushes against the valve head and 
stem 00, thereby urging said valve closed to shut 
off the steam flow in pipe 97 leading to the still S, 
A water line 02 has one end opening directly 

into the upper end of the interlock-valve cylinder 
98 above the piston and valve stem foo, and so 
long as the water pressure in line 02 is statically 
maintained it follows that the piston and valve 
rod 00 overcomes the upward force of the valve 
Spring 0 and keeps said valve stem 00 down 
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with its valve open as shown. Hence, the normal 
static water-pressure existing in the cylinder of 
the valve housing 98 serves to keep the steam 
line 97 open to heat the still S. However, should 
the water pressure in the line O2 drop of for 
any reason (as later discussed) it is clear that 
the valve spring of will push the valve stem 
OO upwardly, instantly closing the valve 98 and 

shutting the steam branch 9, with the result 
that the vaporizing function of the still Will be 
safely and positively stopped. The other end of 
the hydraulic line O2 is connected with a still 
condenser cold-water pipe 06 later described, 
and it will be shown how said water line 02, 
with its hydraulic valve 98, constitutes a safety 
interlock between the still S and its still conden 
ser SC about to be described. 
The still S has a vapor flue 04 leading up 

wardly to a still condenser SC. Baffle plates as 
shown are usually set into the flue to retard the 
up-draft of the heavier or liquid particles of Sol 
vent carried by the vapor rising from the steam 
heated still and to drain these heavier ends back 
into the still for revaporization, while the lighter 
ends escape upwardly. The flue fo4 opens into 
the still-condenser chamber SC under a set of 
cooling-condenser coils fo5 mounted in heat-ex 
change relation within this chamber. The coils 
05 are usually finned or grilled to increase their 

contact area. A cold-water pipe 06 delivers cold 
water through the still-condenser coils 05, the 
water entering the lower bank of coils adjacent 
the vapor flue 04 and discharging through a 
pipe OT to the sewer or a storage tank for fur 
ther use. 
The water pipe 06 is a branch leading from 

a main water-supply pipe fo8 connected with 
the city water main, or other adequate Source, 
to furnish cold water not only to the cold-radiat 
ing coils fo5 in the still condenser SC, but also 
to the recovery condenser RC, as later explained. 
A valve 109 is placed in the cold-water branch 
06 adjacent the main-supply cold-Water pipe 
O8. It is an automatic remote-control relay 

operated valve and it is adapted to govern the 
cycle action of the still condenser SC, as later 
explained, under the control of the cycle timer 
CT. 

It was hereinbefore explained that the hy 
draulic pipe O2 is interconnected between the 
still-condenser cold-water branch 06 and the 
cylinder in the interlock-valve housing 98. Thus, 
it is seen that so long as the cold-water valve 09 
is open, cold water flows upwardly through the 
branch pipe 06, circulates through the still-con 
denser coils 05 and enters the pipe O2. This 
action applies hydraulic pressure on the piston 
and valve rod OO in the valve housing 98 to hold 
open the steam pipe 97 to the still S. This ar 
rangement interlocks the steam pipe 97 for heat 
ing the still with the cold-water pipe O6 for 
cooling the still condenser coils 05, so that any 
failure or misoperation of the cold-Water flow to 
said coils f O5 acts to drop the hydraulic pressure 
in the interlock pipe 02 which instantly stops 
the flow of steam to the still S. 

Accordingly, the still S and its condenser SC 
are interlocked for joint operation. They are off 
and on together, under the initial control of 
the cold-water flow through the piping 06, fo, 
which flow maintains a static pressure in the 
interlock pipe fo2. This keeps the combination 
piston-rod valve-stem 100 in downward position 
to maintain a constant flow of steam through 
the pipe 97 into the steam-heating chamber 93 
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of the stil, so that the still S cannot distill 
unless its condenser SC is simultaneously con- . 
densing. The still S, therefore, cannot generate 
an internal vapor pressure in the System. 
The still condenser SC and its water separator 

VS 

The refined solvent condensed by the still con 
denser coils 05 collects in the bottom of the 
chamber SC and is still Warn. When it drains by 
gravity down a solvent-flow pipe ff0 into the 
upper end of a vertically-disposed Solvent cooler, 
sometimes called the intercooler, the major func 
tion of which is to cool and separate Water from 
the distilled solvent and thus finally purify it. 
I have given this element in my new combina 
tion the Suggestive reference character WS since 
it is the first Water Separator to be described. 
I will later describe a second water-separating 
means WS2 which operates in conjunction with 
the recovery condenser R.C. 
A solvent-flow pipe conducts the cool and 

purified water-free solvent from the bottom of 
this vessel WS into the upper part of the stor 
age tank ST. Inasmuch as the still condenser 
SC is located Several inches (Say six to nine 
inches) higher than the top of the storage tank 
ST, as indicated by the solvent gravity-flow 
tilted line FL (Figure 4), it follows that the sol 
vent flows by gravity through the piping 0, fl. 
and the cooling vessel WS into the top of the 
vessel or tank ST. This storage tank is of ample 
size to take the full output of solvent refined by 
the still S and its condenser SC and de-watered 
through the agency of the vessel W.S. The still 
S may be kept in operation until all the Soiled 
solvent is pumped from the dump-tank vessel 
DT, then refined, purified, and conveyed by natus 
ral gravity flow to the tank ST and there held 
ready for use in the washing vat and drum 6, 7. 

It is understood by those conversant with the 
art why the soiled or used solvent in the dump 
tank DT at times contains a large percentage of 
water. This is due to the moisture in the clothes 
being dry cleaned and moisture in the atmos 
phere which enters the closed chamber 2 when 
the door 9 is opened. Clothes and other work to 
be dry cleaned sometimes contain as much as 
12% moisture by weight. The distilling opera 
tion in the still S serves to remove from the Sol 
vent the dirt and grease therein. This foreign 
matter FM accumulates in the bottom of the still 
S (Figure 5) and is removed from time to time 
through the clean-out plug 95 to maintain the 
efficiency of the still. However, the boiling and 
vaporizing of the solvent in the still S simply 
means that the water content rises as steam 
through the vapor flue 04 with the solvent vapor 
into the still condenser SC. 
The cold-water coils O5 cool and condense the 

mixed water and solvent vapor, both flowing 
down the pipe O into the water separator WS 
which is also chilled in furtherance of its Water 
separating function. A cold-water coil f2 is 
mounted in heat-exchange relation within this 
vessel WS and is in Scries with the cold-water 
branch 06 leading from the main-supply cold 
water line 08 to the cold-radiating coils 06 in 
the still-condenser chamber SC. The inter 
cooler Water-separator coils 2 first receive the 
cold water which gives it maximum efficiency, 
and the water then flows through the still-con 
denser coils O5. The result is that the cold 
radiating coils 2 rapidly cool the refined Con 
densed solvent and water solution flowing down 
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the pipe O and entering the vessel W.S. in a 
mixed state. 
Inasmuch as chilling the solvent greatly re 

duces its affinity for water absorption and, since 
the solvent is heavier than water, the result is 
that when the solvent and water emulsion or 
mixture starts pouring down on the chilling coil 

2, the solvent upon becoming chilled imme 
diately releases the water, separation thus taking 
place. The pure dewatered solvent now flows 
downwardly in the vessel W.S. and up through 
the pipe to the storage tank ST, as previously 
explained, under the head of gravity pressure 
due to the still condenser SC being located at a 
higher altitude than the tank ST. On the other 
hand, the free water rises to the top of the water 
separator WS and floats on the solvent. The 
solid arrows indicate solvent flowing downwardly, 
while the dotted arrows show water fowing up 
wardly as noted in Figures 4 and 5. Thus a mix 
ture of solvent and Water (Solid and dotted ar 
rows) is indicated as flowing down the pipe O, 
but upon entering the separator WS the two 
liquids chill and separate. > 
The water (dotted arrows) floats to the top of 

the solvent cooler and water separator WS and 
rises in an intervent pipe 3 which interconnects 
the upper part of the two vessels SC and WS 
which are sealed from atmosphere. A water 
draw-off pipe 4 taps the intervent or free-water 
riser pipe 3 and drains the water to a closed 
Water-receiving vessel 5 adapted to accumu 
late the separated water from the intercooler 
WS. The water receiver 5 can be emptied 
from time to time by opening its drain valve 6 
at the bottom thereof. 
The water draw-off pipe f4 taps thie free 

water riser and intervent 3 at or near the 
tilted gravity-flow line FL (Figure 4) heretofore 
mentioned. Consequently, the bottom of the 
still-condenser chamber SC is higher than this 
water draw-off pipe 4 so that the free water 
readily overflows into the water receiver 5. By 
the same arrangement, the junction of the draw 
of pipe 4 with the pipe 3 is also a little 
higher than the upper end it of this storage 
tank Solvent-feed pipe so that water-free or pure 
solvent readily overflows from pipe into the 
tank ST aefore said solvent can rise in the pipe 
3 to the level of the water draw-off pipe 4. 
From the foregoing, it is now understood that 

the gravity flow line FTL indicates a compara 
tively small net drop in altitude (seven or eight 
inches) from the still condenser SC to the stor 
age tank ST, and that during this gravity flow 
the previously refined solvent is further purified 
by separating all water therefrom in the inter 
cooler WS . . Hence, the storage tank ST always 
contains cool and pure solvent ready to be 
dumped by the large inlet valve 90, 9 into the 
washing vat 6 of the sealed dry-cleaning cham 
ber 2. 

The heater-boat Steam coils, the cold-water coils 
in the recovery condenser, and water sepa 
rator WS2 

A set of steam-heated coils 20 is mounted in 
each heater box HB in heat-exchange relation 
and receives steam from the main-steam supply 
pipe 96 (Figure 5) by bringing a branch pipe 2 
therefrom to said coils. In other words, the 
steam supply pipe 96 connected with a boiler 
(not shown) has its first branch 97 connected 
With the still S as previously explained, while a 
second steam branch 2 is understood as being 
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connected with the two heater coils 20. As an 
expedient, this branch-steam pipe 2 is shown 
broken away (Figure 5) but it is to be seen (Fig 
ures 8 and 9) as a steam-feed inlet leading to 
the first bank of heat-radiating coils 20 located 
on the right side of the machine, or at the lower 
part of the sheet in said Figures 8 and 9. The 
heating coils 20 are usually made with fins or 
a grilling to increase their radiating area. 
The steam-feed branch 2 includes a relay 

actuated steam-control valve 22 preferably under 
the remote control of the cycle timer CT, as will 
be understood. At any rate, this steam Valve 22 
stops and starts the flow of steam to the two sets 
of heat-radiating coils 20 to heat the air boxes 
HB and the air flowing therethrough in accord 
ance with the cycle action of the machine. The 
two steam coils 20 are here shown connected in 
series by a cross pipe 23, and an outlet or return 
pipe 24 leads from the second bank of colls 20 
in the left heater box HB (at top of sheet) and is 
adapted to extend back to a boiler. This simpli 
fied piping thus provides one feed pipe 2 with 
one steam-control valve 22 and a return line 
24, although a separate steam-feed line and re 
turn for each bank of coils 20 may Well be pro 
vided. Either arrangement affords a pair of high 
temperature chambers HB for heating the air 
passing over the banks of coils 20, as the air 
comes from the fume or recovery condenser port 
29, on its circuit back through the air conduits 52 
and into the dry-tumbling drum where it wa 
porizes and carries away the solvent retained in 
the work after extraction. By heating the air, its 
affinity for the solvent is greatly increased so as 
to promote vaporization and recovery of the Sol 
went from the work; and consequently rapid dry 
ing of the work is effected. Thus is explained 
the function of the steam-heated coils f2O in the 
tWO air-heating chambers HB. 
The foregoing emphasizes the importance of 

the fume or recovery condenser RC which is com 
pactly placed between the two air-heating chann 
bers or boxes H.B. Having heated the air flowing 
in a circuit through the dry-cleaning drum 7 to 
more rapidly vaporize and withdraw the solvent 
therefrom, it becomes the function of the recov 
ery-condenser chamber RC to condense and re 
cover the Solvent vapor and fumes from the warm 
air drawn through the washing drum , through 
the filters 3, down the vapor duct 3, 40 and 
into said recovery chamber R.C. To this end, a 
bank of cold-radiating coils 26 is mounted in 
the solvent-recovery chamber RC to condense and 
precipitate the solvent out of the air. This is 
accomplished as the warm vapor blows between 
and over the cold coils 26 forwardly through the 
chamber toward the port 29. The condensed sol 
Went drips from the cold coils 26 and collects on 
the bottom 4 and drains to the center and to 
the rear of the chamber R.C. This recovered sol 
vent is dirty and contains water as a result of 
having been used in the Washing and rinsing oper 
ations. It flows from the drain plate 4 into the 
dump tank DT, and through a water separator 
WS2 later explained. 
A refrigerating coil 26 can be employed in 

heat-exchange relation within the recovery con 
denser RC if desired, but I have largely used and 
so have shown herein the cold-water radiator 
26. The coils shown are purely diagrammatic, 

since in actual practice a fine-type tubing or radi 
ator grill is ordinarily used to increase the cold 
radiating surface area, thereof. The recovery 
condenser chamber RC with its cooling coils is 
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made adequate in capacity to condense the sol 
vent and water vapors as rapidly as the latter 
are released from the work in the drum 7, as will 
be understood by those conversant with the art. 
The recovery-condenser coils 26 are fed with 

a continuous flow of cold water through a branch 
pipe 27 leading from the large cold-water supply 
pipe 08 to the upper or rear coil f26. The cold 
water courses through this cold-radiating unit, 
absorbing the heat from the contacting solvent 
vapors, and the water (now becoming warm) is 
carried off through an Outlet pipe 28 leading to 
the sewer or a water-storage tank. A cold-water 
control valve 29 is included in the water-fed 
branch 27 to the recovery-condenser coils 26. 
This valve f29 is preferably an automatic relay 
actuated valve of the pneumatic servo-motor 
type, the same as I have adopted throughout my 
machine for the cycle actions thereof under the 
control of the automatic pilot CT. 
From the foregoing, the cold-water system used 

in my machine is readily traced, since for con 
venience I have shown a large pipe line 08 (Fig 

25 
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40 

45 

lure 5) as the cold-water supply, with a valve 
controlled branch 06 to the intercooler coils 2 
of the water separator WS before described, and 
another valve-controlled branch 27 to the recov 
ery-condenser coils 26 within the chamber RC, 
The cycle action of this solvent-recovery con 
denser RC is later described in connection with 
the general operation of my machine, but its 
Water-separating device WS2 will now be ex 
plained. 
An appreciable water content is present in the 

solvent fumes and vapors wafted down the air and 
vapor duct 3, 40 and subsequently condensed by 
the cooling coils 26 in the solvent-recovery cham 
ber R.C. This is due to the fact that the contin 
uous hot-air blow or flow through the saturated 
Work in the drum 7 withdraws the solvent and 
water from the garments being dry cleaned, the 
Water moisture being the last to vaporize but 
nevertheless being brought out by the hot air 
used as the drying medium. The result is that 
the condensate is not only contaminated with 
dirt and grease but also contains some water as 
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the liquid drips onto the drain bottom 4 under 
the coils 26. The soiled solvent and water con 
densate thus recovered in the chamber RC flows 
by gravity out through a drain pipe 3 into a 
Water-separating vessel WS2, the second one in 
this invention. The water-free solvent then flows 
from the vessel WS2 through a pipe 32 into the 
dump tank DT. This recovery-condenser water 
separator WS2 acts upon a Solvent and water 
mixture of temperature low enough to effect re 
lease of a substantial portion or even all of the 
water from the solvent. In fact, a refrigerant or 
Cold-water coil may be placed in the vessel WS2 
if desired in further aid of water separation, as 
shown in the first water separator WS, but con 
ditions are not such as to necessarily require it. 
The pipe 3 leads down into the vessel WS2 

near the bottom thereof where it discharges its 
mixture so the latter can spread out within this 
vessel. The Water, a lighter liquid (dotted ar 
rows), now floats to the top of the heavier solvent. 
The solvent (Solid arrows) gravitates to the bot 
tom where it enters the pipe 32 connected with 
the tank DT. The upper end of this water 
separating vessel WS2 is above the top level of 
the tank DT. The solvent, therefore, cannot 
overflow and follow the Water (dotted arrows) 
out through a Water overflow pipe 33 into a 
closed water receiving vessel 35 (Figure 5) hav 
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ing a normally closed drain valve 35 which is 
occasionally opened to empty the water from 
said vessel. Note that the water draw-off pipe 
33 is located above the Solvent level indicated 
(Figure 4) by a dotted line SL. An interbreather 
tube 43 connects the upper part of the water 
receiving vessel 35 back to the chamber 2 for 
transferring air from the vessel as Water ac 
cumulates therein. Consequently, the vessel 35 
remains sealed from atmosphere but the infoW 
of separated water from the Water Separator 
WS2 readily takes place. 
A check valve 34 (Figures 4 and 5) is usually 

placed in the pipe 32 below the solvent level 
SL. This check valve f34 prevents the solvent 
from backing up in the water separator WS2 
from the dump tank DT in the event a high level 
of solvent is accumulated in said dump tank 
before it is pumped through the pipe line 80 
back to the still S for refining. 
The operation of the foregoing recovery-con 

denser water separator WS2 substantially aids in 
ridding the solvent of water which is a difficulty 
always present. Although this device WS2 only 
separates the water from the solvent coming 
from the recovery chamber RC, and does not 
treat the solvent coming direct from the vat 
through dump valve 68 into the dump tank DT, 
nevertheless the use of this second or Supple 
mentary water separator greatly increases the 
efficiency of my machine and takes Some of the 
load off the still S. In other Words, by Separat 
ing out a major portion of the water from the 
solvent before it enters the pipe line 80 going 
to the still S, it follows that the still is relieved 
of vaporizing, and the still condenser SC of con 
densing, by just that amount of Water which was 
previously subtracted from the solvent by my 
second water separator WS2. 

It will now be seen that the only Water which 
goes to the still S is the comparatively small 
percentage thereof in the Solvent which is 
drained from the vat 6 through the dump valve 
68, 7 after each washing and rinsing operation. 
Since the washing and rinsing Operations ac 
cumulate less water in the Solvent than the air 
drying operations, it usually follows that more 
water is taken out by this recovery-condenser 
water separator WS2 than the first water Sep 
arator W.S. 

All Solent apparatus and vapor circuits are 
Sealed and intervented 

My invention provides a dry-cleaning machine 
and mode of operation which renders it more 
practical and economical than ever before to in 
ternally seal the whole of the apparatus from 
contact with the outer atmosphere during Opera 
tion. It will be understood by those Conversant 
with the art that distinct disadvantages arise in 
attempting to operate a closed-System dry cleaner 
either under a vacuum or at a pressure above that 
of atmosphere. Since my closed machine is used 
and operated at about atmospheric pressure, 
there is a minimum tendency toward atmospheric 
breathing, which is to say that no factors are 
present to cause outside air to seep into this 
machine or inside fume and vapors to escape 
therefron to the outside. 

It has already been explained that the Several 
internal and closely coupled compartments or 
sub-chambers forming the large dry-cleaner 
chamber 2 are integrally formed by the welded 
in walling and partition arrangements, and the 
welded construction is especially effective in pre 
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wenting solvent Seepage and loss, it being under 
stood that Solvent is volatile, penetrative, and 
difficult to confine. The welded-in fabricated 
?construction also makes a self-braced design 
forming a unitary one-piece front chamber 2 of 
the cabinet within which the work is washed and 
dried, and the Solvent recovered. All compart 
ments and passages are closely grouped and con 
nected to occupy a minimum of space. All parts 
are sealed within the one large chamber 2, 
against atmospheric Communication, so that in 
effect the only time the inside of my machine is 
in contact with the outer atmosphere is when 
the door 9 is opened to introduce or remove work 
from the drum . 

In view of the foregoing, it will be understood 
that the few movable or detachable parts, which 
might Subject the Workstreating chamber 2 to 
leakage or atmospheric breathing, are suitably 
sealed by stuffing boxes, gaskets, and packing, 
which expedients are indeed few in number due 
to a minimum of solvent joints and connections 
in my invention. The door 9 seals down tightly 
on its gasket by the camming handles , and 
the filter inspection door plate 4 is fastened 
down air and vapor tight by hand screws 42. 
The deodorizing-valve ports, i. e., the inlet 44 and 
outlet 59, are normally shut against entry of air 
into the machine or seepage of vapor therefrom. 
The shaft 8 for oscillating and whirling the 

drum projects through its bearings carried on 
the side walls 2, and this shaft is suitably sealed 
or packed (Figure 6) to prevent loss of solvent 
by seepage along said shaft and out through the 
bearings thereof. Dry cleaning liquids and Sol 
vents have a penetrating characteristic and Some 
difficulty is encountered in confining them, espe 
cially behind rotating parts. This invention 
makes provision, therefore, to conserve the Sol 
vent which may seep by the stuffing boxes on the 
shaft bearings and return it back into the cham 
ber 2. The principle of this feature is shown 
diagrammatically, and in its siniplest form, by a 
solvent-return bearing 36 containing packing 
3 and other accessories. This solvent-return 
means also serves the ouronse nf keeping the ex 
terior of the machine clean and free of solvent, 
moisture. 
The bearing housing 38 varies in form, but 

it contains a cavity adjacent the packing 3 to 
receive any solvent which may Seep through the 
stuffing box means 3. This solvent seepage is 
returned through a small tubing 38, 39 con 
necting the stuffing-box bearing 36 to some 
near-by solvent chamber, say the dump tank DT 
or any other inside vessel. A coil 39 forms a 
liquid lock in the lower tube 39 which may be 
connected with the dump tank DT. This coil 
398 fills and remains full of solvent by the drip 
pings from the stuffing-box bearing 36, and 
thereby prevents air or vapor communication, 
i. e., breathing, between the outer atmosphere 
and the inside of the machine, which might oth 
erwise negligibly occur through the small tube 39 
and its sight-drip cup 4. A check valve 39b 
in the tube 39 may be preferred to the liquid lock 
9. Such check wave allows the solvent to 

drain from the tube 39 back into the machine 
but positively prevents the escape or out-breath 
ing of air or vapor therefrom. The open cup 4. 
is right under the tube 38 to receive the drip 
pings from the bearing 36, and such cup is pref 
erably provided in the solvent return tubing so 
the operator may observe the drippings and thus 
have some knowledge of the wearing conditions 
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of the bearing and adjust or renew its packing 
3 when abnormal solvent seepage is observed 
at the cup 4. 

In actual practice, I have successfully used a 
Solvent bearing and stuffing box 36, with sight 
drip cup or other indicator 4 with the two-piece 
return tubing, similar in principle to the fore 
going. While this machine usually employs a 
Sealed solvent return means with drip or bearing 
leak indicator 4 at each end of the washer drum 
shaft 8, I have in the instant disclosure shown 
this device on one shaft end only, it being ob 
vious how the device is made to serve any ex 
posed bearing to save the solvent and keep the 
sides of the machine clean, as well as prevent the 
negligible air or vapor breathing in or out of the 
machine at one or more bearings. Therefore, to 
consistently illustrate this machine as being com 
pletely sealed, in keeping with its principle, I have 
shown the special solvent-return bearing and 
tubing at that end of the shaft 8 which carries the 
drive pulley 23, while on the other end a capped 
bearing 42 seals Over the dead end of said shaft. 
Thus both ends of the shaft 8 are provided with 
an air-tight cloSure means. 
I have now Outlined the principle and several 

means employed to attain a positively sealed 
Work-treating chamber 2, which it will now be 
noted is connected in series with the solvent 
piping system. By this series connection is meant 
that the dirty-solvent piping 80, 8 leads from 
the bottom of the sealed chamber 2 back to the 
still S, while the return purified-solvent piping 
fo, leads from the still condenser SC to the 
storage tank ST, and then through the inlet 
dump valve 90, 9 into the dry-cleaning chamber 
2. The chamber 2 at one end of the solvent 
piping and the still S and its condenser SC at 
the other end thereof, taken all together, consti 
tutes a closed-solvent circuit. This is noted by 
reason of the fact that dirty solvent is traced 
from the vat 6 down through the dump valve 68, 
dump tank DT, piping 80, 8, through the still S 
and its condenser SC, thence as clean solvent 
flowing back through the return piping 0, if 
to the vat 6 as the starting place to complete 
the circuit. 
Within the closed-solvent circuit of closely 

coupled vessels, there is afforded an easy pump 
ing flow from the chamber 2 to the still S, and an 
easy gravity flow from the still condenser SC back 
to the chamber 2. This free flow condition is 
maintained by reason of my interventing system 
which prevents the vapor and solvent from be 
coming vapor or liquid bound or locked in any 
part of the closed chamber or piping circuit. I 
will now describe the features inherent in my ma 
chine which permit free flow of both liquid and 
vapor in a closed-passage system without venting 
same to the atmosphere. 
The vapor interbreather pipe 3, previously 

mentioned, vents the upper end of the closed 
intercooler WS into the closed still condenser SC 
and other parts of the system as will be explained, 
but has no connection with the atmosphere. 
Consequently, the liquid solvent and water mix 
ture flows freely down the pipe O into the closed 
intercooler or Water separator WS due to the 
fact that the intervent pipe 3 prevents the up 
per end of the Sealed intercooler WS from be 
coming air bound. The air or vapor at atmos 
pheric pressure within the sealed intercooler WS 
is merely transferred up the pipe 3 into some 
other part of the closed vapor circuit when the 
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liquid flows down into said intercooler and causes 
Such transfer or vapor displacement. 
The same condition is true of the receivers 5 

and 35 which are normally sealed against atmos 
pheric venting. As the water in the separator 
WS is released from the cooling Solvent and 
overflows into pipe f f and down into the water 
receiver 5, the air and vapor in Said closed re 
ceiver are displaced and escape upwardly through 
the piping 4, 3 to some other closed vessel 
in the system. The water pipe 4 is sufficiently 
large to admit of the upward passage of the air 
therethrough from the receiver f5 as the sepa 
rated water trickles down said pipe, or another 
intervent tube (not shown) can be interconnected 
between the upper end of said water receiver 5 
and the interbreather pipe 3. Likewise, the 
interbreather tube 43 keeps the water vessel 35 
sealed from atmosphere by venting it back to 
some other vessel of the system as shown. 
An interventing pipe 44 places the upper part 

of the closed-storage tank ST in breather com 
munication with the pipe 3 and hence with 
other closed vessels of the solvent System. Like 
wise, a pipe 45 connects the upper part of the 
closed chamber 2 with the pipe 44 and hence 
With other closed members of the System. Fur 
thermore, the sealed dump tank DT is inter 
vented to all other sealed-vessel members, and 
this can be accomplished by interconnecting an 
internal breather tube (not shown) between the 
upper part of Said tank and with the breather 
pipes or pipe 45. A simpler expedient (Figure 
5) is to provide an intervent orifice 46 in the 
upper portion of the dump-tank cover 4, with 
an upper rim or flange S0 as not to permit Sol 
vent to pour through this hole 46 into the tank 
DT. This inside vent 46 intercommunicates the 
sealed dump tank DT with the entire insides of 
the work-treating chamber 2, thereby opening 
the tank for an internal breathing action out 
through the recovery condenser RC and its open 
ing 30 into the vertical vapor duct 3, 40, and 
also out through the block-off valve port 29 into 
the lateral air duct 5, 28 leading through the 
heater boxes HB and air conduits 52 into the 
wash drum 7. Conversely, the last named parts 
can breathe back into the dump tank DT. 
The explanation just made of the vapor 

breather pipes or pipe f44, together with the ori 
fice 46 in the top of the tank DT, makes it 
clear that the vapor or air space within the upper 
portion of each solvent vessel in the apparatus 
is intervented to the upper vapor space of every 
other vessel. Hence, the top portions of all ves 
sels can breathe in and out to all others. This 
intervented communication between the air and 
vapor spaces of all solvent vessels in the appa 
ratus affords cumulatively a very large volumetric 
capacity of interbreather space, and makes it 
possible for liquid to readily flow by gravity or 
pump pressure from one place to another in the 
system without becoming air bound or liquid 
locked, despite the fact there is no outside air or 
atmospheric vent or vents whatsoever. 
The transfer or flow, therefore, of a body of 

liquid solvent from one vessel to another simply 
displaces, a like volume of vapor or air from the 
atter back to the former. Take one example as 
a test of the fact just stated, by assuming that 
the storage tank ST is full of solvent. The open 
ing of the dump valve 90, 9 permits a full charge 
of the liquid to quickly flow by gravity into the 
wash vat 6. The outflow is not retarded from 
the tank ST by reason of the absence of an 
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atmospheric air vent from the top of the tank 
ST, which ordinarily is understood or thought 
to be essential in order to prevent a vacuum from 
forming above the liquid as it flows out. This 
is not so in my apparatus because the tank ST 
is intervented to the chamber 2 and vat 6 to 
which the liquid flows. Consequently, the dis 
placed air or vapor transfers back from the Vat 
6 through the intervent tube 45 to break the 
vacuum which otherwise would form above the 
receding liquid in the tank ST. This explana 
tion and mode of flow promotion applies in the 
same way to all other parts, tanks, chambers, 
and vessels in the chamber 2 and in the Solvent 
system connected therewith. 
Although my dry-cleaner system normally op 

erates at about atmospheric pressure and there 
fore does not require the conventional pressure 
outlet or vent as will now be understood, never 
theless there is provided a safety valve 48 (Fig 
ures 4 and 5) which remains normally closed. 
The valve 48 is placed at some high point in 
the vapor-flow system since it is purely an air 
or vapor escape valve. In the present example 
of my invention, this valve is mounted in the 
intervent lines, say in the breather pipes or pipe 
44. The valve consists of a weighted head which 
remains seated on a port open to the piping 44, 
and hence to the entire apparatus. A suitable 
housing mounts the valve head 48 as shown. 
It is readily seen that this valve 48 is not a 
breather valve because it acts as a check valve 
against the inflow of air to my closed-solvent 
system and chamber 2. The valve head 48 is 
weighted to lift or open at a pressure just above 
atmospheric pressure, say a two pound pressure 
more or less. 
The foregoing normally-closed safety valve 48 

has as its purpose to provide against the eventu 
ality of wear or imperfect seating of the hydraulic 
pressure-controlled steam valve 98, i.e., the valve 
head on the lower end of the piston stem 00 
which controls the flow of steam through the 
pipe 97 to the still S. Due to long use, wear, 
grit on the valve seat, the sticking of the valve 
stem f OO, or other factors beyond my control, 
the spring Of might not at some time fully seat 
and close the valve 98 and thus fail to positively 
shut off the steam line 9 to the still S. Such 
might be the occurrence some time when the 
hydraulic line 02 drops its pressure, say at night 
when the machine is shut down and the cold 
water valve O9 is closed in the pipe fo6 to the 
still condenser SC. 
In view of the foregoing, there night result, 

unknown to a casual operator, a slow distilling 
operation due to the continued slow feed of steam 
to the still jacket 93. Such liquid solvent as hap 
pens to be in the still might therefore be vapor 
ized and flow upwardly into the still condenser 
SC, but the condensing coils 05 having cooled 
off the vapors might not condense and precipi 
tate into the intercooler WS in the normal way. 
Or if the vapor did condense, the intercooler 
WS not being cold might not separate the water, 
with the result that water might get in the pipe 
line and contaminate the Solvent in the 
clean-solvent storage tank S.T. 

In all likelihood, the large Space capacity of 
the sealed chamber 2, with all its intervented 
tanks and vessels, would accommodate and Safe 
ly hold the above described abnormal rise of 
vapor flowing from the still condenser SC (not 
functioning at the time) through the intervent 
pipes 3, 44, 45 and orifice 46 in the dump 
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tank DT. There is a possibility, however, that 
the misoperation of the still S might continue, 
due to a leaky valve 98 or perchance some other 
cause. Such an eventuality might in time pro 
duce an undue or unsafe internal vapor pres 
sure, although it is to be noted that the vapor 
would gradually cooi and reliquefy as it spreads 
throughout the cool internal spaces of the ma 
chine. However, the unlikely vapor pressure will 
be relieved through the safety valve 48, and no 
danger to the machine arises. 
The safety or pressure-relief valve 48 rarely 

if ever functions, but it is provided for the re 
mote conditions above explained, as a possible 
abnormal cause and effect in my machine. 

General operation, the Dash, rise, and 
efactor 

Abatch of soiled work or clothes W. (Figure 10) 
to be dry cleaned is now distributed in the wash 
ing pockets of the drum 6, and the door 9 is sealed 
down. The cycle timer CT, when set for auto 
matic control, is adapted to start the notor 
means 20 in the rear cabinet compartment 
upon closing the door 9, or if set for manual con 
trol the proper button CTB is manually de 
pressed. At the same time, the solvent-inlet 
valve 9 is opened by its pneumatic 92, and a 
predetermined quantity of the wash liquid pours 
into the vat 6, say to a good washing level as at 
WL, whereupon the valve 9 snaps closed. The 
motor means 20 and transmission 22 rotates the 
drum a few turns in one direction, reverses and 
goes in the opposite, and repeats this back and 
forth wash tumbling oscillation until the clothes 
are solvent washed by agitation. 
The outlet-dump valve T then automatically 

opens through the agency of its relay-actuated 
pneumatic 4, and the dirty solvent drains from 
the vat 6 into the dump tank DT. Before rinsing 
the washed work, there can be an intermediate 
extraction, accomplished by the cycle timer CT 
which now cuts out the reversing-slow oscillat 
ing motor in the compartment , and cuts in the 
high-speed one-direction motor to Spin the drum 
at high speed in a counter-clockwise direction, 

as viewed in Figure 5. The solvent saturated in 
the work is centrifuged out, pours down through 
the open dump valve 7, strains through the but 
ton trap 69, 75, and collects in the dump tank 
DT. The depending baffle plates 36 aid in pre 
venting the solvent, which flings out from the 
perforated drum 7, from passing upwardly 
through the vat slots or perforations 35 and also 
from being thrown on the hinged part of the 
door 9. 

Having extracted for a time, the dump valve 
closes, the motor means 20 switches back to 

its reversing-slow drive, the inlet valve 9 again 
opens and dumps in a batch of pure solvent for a 
rinse-tumbling operation. Several rinses, with 
an extraction from time to time, cleanse the 
work, and make it ready for the drying Opera 
tion. During the foregoing washing and rinsing 
cycles, the dump tank DT has accumulated a 
large batch of dirty solvent, and the solvent-re 
fining cycle may now begin. 
The solvent pump 84 (Figures 4 and 5) is 

started, the valve 8 in the filter by-pass pipe 
82 being closed, with the valve 86 open in the 
still pipe 8, and the force of the solvent dis 
charging from the rotary nozzles 9 throws the 
solvent (heavy arrows) against the hot walls of 
the still S. The cycle timer CT has also opened 
the water valve 09 in the cold-water pipe 06 
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which suitably lowers the temperature of the coil 
2 in the solvent-intercooling water separator 

WS and also cools the still-icondenser coils 05 
for the condensing action. The flow of cold water 
through the piping 06, IO/ provides pressure in 
the hydraulic line 02, the piston actuated valve 
stem 00 goes down and opens the steam line 9, 
thus the still is now heating, and solvent vapori 
zation is starting. 
The vapors (light arrows) rise through the still 

flue 04 and are cooled and precipitated by the 
still-condenser coils fo5. This distilled solvent 
Contains a certain amount of Water, and the mix 
ture still warm flows down the pipe fo, the ac 
tion of which tends to mix or emulsify the solvent 
and water (solid and dotted arrows), but upon 
striking the cooler and water-separator coils 2 
water separation (dotted arrows) takes place, as 
previously explained. The free water overflows 
upwardly into the receiver 5, but the purified, 
distilled, and water-free solvent flows down 
through the pipe and up into the storage . 
tank S.T. In this way, fresh cool solvent is be 
ing accumulated in the tank ST for further wash 
ing and rinsing cycles, while at the same time 
the batch of work W. (Figure 10) is being dry 
cleaned in the drum 7. 
The operator has the option of clarifying the 

Solvent, or any portion thereof, by pumping it 
through the filter line 82. For example, if the 
solvent is not overly soiled, or has settled in the 
dump tank DT over night, he can close the still 
valve 86, open the filter valve 87, and pump the 
portion of solvent which is clear through the 
filter 88. Abatch of filtered solvent is thus quick 
ly obtained in the storage tank ST, while wait 
ing perhaps for a batch of refined and dewatered 
solvent from the still S, which of course can be 
carrying Out its operation on a batch of soiled 
Solvent previously pumped thereinto. 
The optional control of the two solvent branch 

line valves 86 and 87 is provided for in the cycle 
timer CT which, although not the subject of the 
present invention, is nevertheless understood to 
have the bank of manual push-button controls 
CTB shown in Figure 1, as heretofore explained. 
Such a provision in the cycle timer makes it 
either full or semi-automatic, whereby the numer 
Ous relay-actuated Servo-motor Valves and the 
operation of the driving-motor means 20 possess 
a flexible operation either under the will of the 
Operator manually executed through the cycle 
timer buttons CTB or under the program control 
of the automatic cycle-timer record CTR, to ef 
fect the several steps in sequence, 

During the foregoing Washing, rinsing, and ex 
tracting operations, it was unnecessary to have 
started the flow of steam to the heater boxes HB, 
or the cold-water flow to the recovery condenser 
RC. Hence, the steam valve 22 and the cold 
water valve 29 remained shut by reason of the 
cycle timer CT not yet having opened these two 
valves to their respective coils 20 and 26. 
Neither were the motor-driven blower units 53, 
54 started while the foregoing washing, rinsing, 
and extracting cycle was in progress. The de 
odorizing-inlet port 44 and outlet port 59 of course 
remained closed. 

Dry tumbling, hot-air drying, solvent recovery, 
cooling down the Ork, Figtres 9, 10 and 11 

Having solvent Washed the Work as above ex 
plained, the hot-air drying step now starts. Dur 
ing such drying cycle, the solvent system and 
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still S may of course be in operation, or at least 
completing its refining treatment, on one or more 
batches of used solvent, as hereinbefore ex 
plained. In the air-drying cycle now starting, 
the recovery condenser RC and its Water Separa 
tion WS2 are brought into use. 
The cycle timer CT now opens the steam valve 
22 and steam from the main-supply pipe 96 

flows through the branch pipe 2 and circulates 
through the two sets of heating coils 20 in the 
two heater boxes HB. Also, the cycle timer OpenS 
the cold-water valve 29 so that cold water from 
the supply pipe 08 now circulates through the 
recovery-condenser coils t26 and leaves the ma 
chine through the outlet pipe 28. Likewise, the 
cycle timer now starts the two motor-driven 
air-blowers units 53, 54, and the air within the 
closed chamber 2 begins to circulate through the 
drum 7 which is now dry tumbling, i. e., Oscillat 
ing the work W as before explained. By reverse 
tumbling the work in the radial pockets of the 
drum 7, the air comes in closer contact there 
with and more rapidly vaporizes and carries of 
the solvent. During this hot-air drying cycle, the 
deodorizing-inlet port 44 and outlet 59 still re 
main closed, while the recovery-condenser block 
off port 29 is open. 
The hot air blows along a complete circular 

course within the closed chamber 2, and none 
escapes to atmosphere. Hot air is the vehicle 
for carrying the solvent and water moisture from 
the work, and the same air is used over and over 
again. How all parts of the dry-cleaning cham 
ber 2 are sealed, including the shaft 8 and its 
main bearings, has been explained. The two 
blowers 53 force the air saturated with solvent 
and water vapors from the drum 7 out through its 
perforations 78, thence through the upper Vat 
openings 35, on through the air filters 37, down 
the rear vapor duct 3, 40, through the opening 
30 into the rear of the recovery condenser RC, 
and forward against and over its cold coils 26. 
The solvent and water vapors are cooled by con 
tact with the cold coils 26 and precipitate from 
the air and collect as liquid on the drain board 
4, but the dry and vapor-free cold air blows 
out through the port 29 against the valve head 
45 seated over the deodorizing-inlet port 29. Here 
the vapor-free cool air divides and goes in both 
directions through the lateral passage 5, 28 to 
the two air-heater boxes HB, and blows against 
and along the bank of steam-heated coils 20 
thus being reheated. Again the hot air is forced 
by the blowers 53 up the two air ducts 52 and into 
the drum 7 as the point of, beginning. Heated 
air has a maximum affinity for Solvent absorption 
as it blows through the drum , picks up the Sol 
vent, and again starts on its circuit through the 
dry-cleaning chamber 2. 

Hence, the air travels around and around as a 
Solvent and moisture carrying vehicle, being re 
heated in the two heater-box chambers HB, and 
picking up the solvent from the saturated work 
in the drum 7 for recooling as it blows through the 
recovery-condenser chamber RC where it gives up 
the solvent which drips from the condenser coils 
26 down on to the drain plate 4. The re 
covered solvent and water then passes through 
the water separator WS2, serving the recovery 
condenser RC, and into the dump tank DT. 
Inasmuch as the nest of filters 3 effectively re 
move the lint from the vapor, and the water 
separator WS2 takes out the water from this re 
claimed solvent, it follows that said recovered 

75 solvent, flowing from the pipe 32 into tank OT, 
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is in a fair state of recuperation. This makes 
the action of the still S fast and efficient when 
this reclaimed and pre-dewatered Solvent is 
pumped to the still for refining. 
At this point I wish to explain that the capacity 

of the still condenser SC is made adequate to 
condense as rapidly as the still S vaporizes the 
solvent; while at the same time the capacity of 
the recovery condenser RC is also adequate to 
condense as rapidly as the hot-air blast drives the 
Solvent from the work in drum 7 and brings it to 
said chamber R.C. This explanation is made SO 
that it may be seen that in the event both vaporiz 
ing means (the still S and the hot-air blast in 
the work chamber 2) is in operation at the same 
time, that neither condensing chamber SC nor 
RC will be overloaded, with a resultant escape of 
vapors therefrom into Some other port of the 
sealed system. This cannot occur, so long as the 
two sets of cold-radiating coils fo5 and 26 ab 
sorb the heat as rapidly as the vapors enter the 
respective chambers SC and R.C. 

In connection with the foregoing paragraph, it 
is to be noted that the cold-water control valve 
09 for the still-condenser coils 05, as well as 

the cold-water control valve f29 for the recovery 
condenser coils 26, are both constant-flow valves. 
True enough, I desire to provide a hand 
throttling or flow-regulating valve in the cold 
water feed pipe 08, but such valve is set for local 
conditions and ordinarily left at some predeter 
mined degree of Opening by which to provide.a. 
Constant flow through the two sets of Conde ing 
coils f O5 and 26. In fact, it may be preferable 
to also place a throttling valve in the branch pipe 
O6 and another in the branch 27, rather than 

rely upon the one cut-off or throttling valve in 
the main Water pipe 08. In all cases, however, 
each automatic off-and-on cold-water control 
valve fo9 and 29 provides the maximum flow of 
Water to its condensing coil, depending upon the 
Setting of the manually-adjusted valve in the 
respective pipes, when the cycle timer acts to open 
Said automatic valve or valves. 

Having hot-air blasted the Work W in the drum 
7 for some minutes, it is now completely dried, 
all the solvent has been recovered therefrom, al 
though it is left comparatively hot. The work 
now being dry, the blower 53 circulates air only. 
Cooling down the dry and hot work is next in 
order and comparatively simple. The steam con 
trol valve 22 is closed to shut of the flow of 
steam to the two heater-box coils 20, but the 
cold-water control valve 29 is left open to con 
tinue the cooling of the coils f 26 in the recovery 
condenser R.C. This change in operation very 
quickly results in a circulation of cold air through 
the drum 7, on the same circuit as described be 
fore, while the drum continues to tumble the 
Work. 
The heater boxes HB cool down very quickly, 

and the air coming down the rear air duct 3, 48 
is rechilled every time it passes through the re 
covery condenser RC, which now has a very high 
chilling effect because it is no longer acting as a 
condenser on a warm medium, but is functioning 
merely as a cooling radiator. The coils 26, 
therefore, very quickly attain their maximum low 
temperature, equivalent to the temperature of the 
cold water or other refrigerant circulating there 
through, and the dry-cleaned work in the drum 
just as quickly cools down to a like temperature. 
The completeness of the cooling-down cycle 

just explained, when efficiently carried out, ren 
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2,114,776 
deodorizing cycle consisting of sucking into the 
Sealed chamber 2 fresh air from the outside to 
cool down, defume, and freshen the work in the 
drum . In other words, the extraction and re 
Covery of the Saturated Solvent and water con 
tent from the Work is So exhaustive and so thor 
Ough by reason of the efficient operation of the 
hot-air closed circuit and the large capacity re 
COvery condenser RC that no fumes or odor is left 
in the Work. Consequently, it is not always nec 
essary to go any further than carry out the cool 
ing-down cycle just described. 

It is for the foregoing reason, of not requiring 
the deodorizing cycle, that I have disclosed my 
invention in a modified form in Figure 4. This 
view shows the sealed work-treating chamber 2 
without the deodorizing-inlet port 44 and with 
out the deodorizing-outlet port 59, while the other 
views show these valved communications with the 
outer atmosphere for deodorizing. In Figure 4, 
it is clear that the construction is simplified 
and comprises less parts, yet the mode of oper 
aton is the same as heretofore explained. 
Considering the non-deodorizing form of my 

invention in Figure 4, it is seen that the lower 
front wall 5a is a solid Wall and not fitted with 
the Combination automatic valve 45, as shown in 
other views, for alternately opening and closing 
the deodorizing-inlet port 44 and the solvent 
block-off valve port 29. Figure 4 simply shows 
the front plate 28 of the recovery condenser left 
open. In fact this front plate 28 may be omitted. 
Hence, the front end of the recovery-condenser 
chamber RC is wide open more like the front 
open ends of the air-heater boxes H.B. To the 
Same effect, note that this modified form also 
Onits the showing of a deodorizing-Outlet valve 
58, so that the large outlet 60 in other views is 
not to be seen in the side Wall adjacent the nest 
of filters 3 in Figure 4. This modified form of 
sealed work-treating chamber 2 is without any 
mode of outside air intake and air discharge, ex 
cept through the door 9 which is sealed down 
during a dry-cleaning run, and except for the 
Safety valve 48 which is weighted down and does 
not open during normal Operation. 
In some dry-cleaning establishments, or with 

some operators, there is a preference to deodorize 
as a final step, the thought probably being that to 
drive a quantity of outside fresh air through the 
dry-cleaned clothing freshens them and removes 
the last traces of odor therefrom, just before 
opening the door 9 to remove the work. To meet 
such requirements or preference, provision is 
made for automatic deodorizing, although gar 
ments and other work dry cleaned in this ma 
chine do not necessarily require deodorizing. 
This final step is optional and will now be de 
Scribed. w 

Deodoriaing, as shoun in Figures 12 and 13 
To start a deodorizing operation, the cycle 

timer CT sets the two deodorizing valve means 45 
and 50 in the position shown in Figures 12 and 13, 
which is to say that the block-off valve head 45 
is actuated by its pneumatic 47 (Figure 5) to open 
the outside-air inlet port 44 and close the block 
of recovery-condenser port 29. The deodorizing 
outlet valve 50 is also actuated to Open the out 
let port 59. 
The proper valve settings for this cycle of 

course can be effected optionally, say manually 
through a cycle-timer button CTB, or automat 
ically through the cycle-timer record CTR, de 
pending upon the particular way the operator 

9 
prefers to set the automatic pilot CT of his ma 
chine. In either case, this setting of the deodor 
izing apparatus simply provides for a flow of out 
side fresh air through the perforated washing 
drum while the latter is still tumbling the hot 
air-dried work. The work has preferably been 
cooled down as heretofore explained, an oper 
ation which followed the hot-air drying cycle, as 
explained at the end of the previous topic herein. 
The blower fans 53 have been continued in op 

eration from the previous cycle, and they now 
begin to draw the air through the inlet port 44 
in both directions along the lateral air passage 5a, 
28, thence through the air-heater boxes HB (not 
heated at this time), up through the conduits 52 
and into the washing drum 7. From the latter, 
the fresh air passes out through the perforations 

of the drum, up through the openings 35 in 
the vat 6, then through the filters 37, and finally 
out through the side-wall opening 60 where the 
air discharges back to atmosphere through the 
deodorizing-outlet port 59. This flow of fresh air 
through the work is brought into play by some 
users to freshen the worland remove any re 
maining traces of odor. 
Inasmuch as the combination valve 45 has posi 

tively closed the recovery-condenser port 29, it 
will be noted that there is no forced down draft 
along the rear air and vapor duct 3, 40, and 
Consequently the air leaves the porous filters 37 
and blows out through the deodorizing outlet 60 
and valve port 59. It will be understood, of 
course, that the steam-heated coils 20 in the 
heater boxes HB had previously cooled down by 
closing the steam-control valve 22 (Figures 8 
and 9) during or toward the end of the previous 
cycle of drying out, by which to effect the cooling 
down step heretofore discussed. Accordingly, cool 
fresh air from the outside is now circulated 
through the already cooled-down work and this 
fresh air removes any traces of fumes or odors 
which might have remained in the work after the 
previous cycle was completed. As before stated, 
however, the prior cycle of hot-air drying and 
cold-air cooling down removes all traces of odor 
from the work when the machine is properly used 
and the operating cycles carefully timed. 
In this deodorizing cycle, the cold water may 

well be left to continue its flow through the coils 
25 in the fume or vapor-recovery condenser RC 
by holding open the cold-water shut-off valve 29 
(Figure 8) in order preferably to maintain a low 
temperature in the recovery condenser while the 
deodorizing operation is in progress. In view of 
this low temperature in the recovery condenser, 
it follows that a partial vacuum or lower-air 
pressure Condition tends to form in said chamber 
RC, due to condensation and a cooling down of 
the air therein. This low-pressure condition has 
a tendency to draw downwardly the heavier vapor 
particles, if any, which might possibly be carried 
in the fresh air at the time it flows through the 
filters 3 and just prior to discharging outwardly 
through the side-wall opening 60 leading to at 
mosphere through the port 59. Unless the oper 
ator had previously perfected the solvent-recovery 
Cycle, there might now exist some traces of sol 
vent in the air when he cones to deodorize. 
From the foregoing, it is noted that the design 

and construction of my machine provides for 
solvent recovery even during deodorizing or de 
fuming, such recovery taking place in the event 
the user of this machine did not previously fully 
hot-air dry the work and by cold-air cool it down, 
but preferred to depenul more upon deodorizing 
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therefor. It is more practical, however, to con 
tinue the prior cycle of hot-air drying out and 
cold-air cooling down for a sufficiently long period 
to remove all solvent odor and fumes from the 
work before reaching the deodorizing cycle, 
thereby rendering the latter unnecessary. Such 
recommended efficient use does not require the 
deodorizing valves at all, so that the simpler and 
modified form of sealed chamber 2, as shown in 
Figure 4, is to be preferred. On the other hand, 
if the deodorizing cycle is used, it will be noted 
that the rarefied or negative atmospheric-pres 
Sure condition in the recovery condenser RC will 
tend to draw down thereinto the heavier solvent 
vapors just as they emerge from the filters 37 
and before they pass out of the chamber 2 through 
the opening 60. 
An important feature to note is that the com 

bination valve 45 has positively shut and blocked 
off the recovery condenser port 29 so that no 
outside fresh air whatsoever comes in contact 
with any Solvent which may not have completely 
drained from the cold recovery-condenser coils 
26 and the drain plate 4f out through the pipe 
3 into the dump tank DT. In this way, I have 

positively shut or blocked-off the solvent system 
of my machine from the air flow taking place 
while deodorizing. Consequently, no recovered 
Solvent can escape out through the deodorizing 
outlet valve port 59 because the whole of my 
Solvent-handling apparatus is sealed from the 
atmosphere. 
Although the dump tank DT contains liquid 

Solvent, it will be seen that any vapor solvent 
or fumes which may rise through its intervent 
46 will be condensed anod thus reliquefied, and 

Will eventually return to said dump tank. As the 
vapor rises through the vent 46, said vapor may 
be condensed immediately by the cold coils 26 
in the Solvent-recovery condenser R.C. However, 
if wafted through the port 29, the vapor then 
follows the air-drying and recovery circuit in the 
Sealed chamber 2, and comes back down the air 
and vapor duct 40, 3, thence into the rear end 
of the cold chamber RC where said vapors are 
subjected to chilling by the coils 26. Hence, 
solvent vapor which rises from the dump tank is 
recovered. 
Another instructive point to be noted is in con 

nection with the intervent 45 at the top of the 
Sealed chamber 2. When deodorizing, that is, 
when drawing fresh air into the sealed chamber 
through port 44 and discharging it from port 
60, 59 (Figure 5), any solvent vapor which may 
tend to come from the pipe 45 into the chamber 
2 is pressed back by reason of the air flowing 
out through the deodorizing outlets 60 and 59. 
Consequently, the deodorizing pressure or air flow 
acts to automatically drive the solvent fumes 
back toward the still condenSer SC, or into the 
Storage tank ST, and thus conserve Said fumes 
or vapor, at any time the deodorizing-outlet valve 
50 is opened. 
This invention fills a need felt for either a full 

automatic or a Semi-automatic dry cleaner, one 
capable of flexible use at the will of the operator, 
whereby he may at any time take over the con 
trol of the machine by the use of the cycle-timer 
buttons CTB, or allow the machine to continue 
automatically under the control of the cycle 
timer record CTR. 

It is to be understood that changes and equiva 
lents can be introduced into my construction 
without departing from the principles of the 
invention and the advantageous uses of this 

2,114,776 
machine, as taught in the foregoing specification. 
What is claimed is: 
1. A cabinet for a dry cleaning machine com 

prising, in combination, external walls formed of 
top and bottom with side and front and rear 
plates the meeting edges of which are joined to 
gether to enclose therewithin an upright work 
treating chamber of sealed construction; parti 
tion means inside the upright work-treating 
chamber forming internal compartments, such as 
a horizontal Washing-liquid receptacle mounted 
about midway between the top and bottom of 
said chamber, a washing-liquid recovery-con 
denser compartment under said receptacle, an air 
and vapor passage formed between the rear ex 
ternal wall and receptacle to connect said recep 
tacle and condenser compartment, the wall plates 
and Said partition means being common to Said 
internal Compartments and Said passage; Open 
ings through the upper portion of the washing 
liquid receptacle serving to communicate the lat 
ter with the upper end of the air and vapor 
passage, and a dump tank formed in the bottom 
of said Work-treating chamber under the con 
denser compartment. 

2. A cabinet for a dry cleaning machine com 
prising, in combination, walls formed of plates 
the meeting edges of which are welded together 
to enclose therewithin a work-treating chamber 
of Sealed construction; partition means inside the 
work-treating chamber forming internal com 
partments, including a washing receptacle, a va 
por-filter compartment above said receptacle, an 
air and vapor passage at the rear of said cham 
ber leading downwardly to a recovery-condenser 
compartment formed under said washing recep 
tacle, a lateral air passage at the front of said 
chamber leading from said recovery-condenser 
compartment to an air heating compartment 
means formed under said receptacle, the wall 
plates aforesaid and said partition means being 
common to said internal compartments; and 
communication between the compartments and 
the passages being established by openings 
formed through the partition means to reduce to 
a minimum the distance traveled by the washing 
liquid, as well as the air and vapor, in flowing 
through said passages and openings from one 
Compartment to another. 

3. A cabinet for a dry cleaning machine com 
prising, in combination, wall plates the meeting 
edges of which are welded together to form a 
work-treating chamber of sealed construction; 
partition means inside the work-treating cham 
ber forming internal sub-chambers comprising 
a washing-liquid receptacle, an air and vapor pas 
sage leading therefrom, a recovery-condenser 
compartment connected with said passage, a pas 
Sage leading from said recovery-condenser com 
partment into two air-heater boxes, one on each 
side of said recovery-condenser compartment, all 
of which are grouped in close relation to each 
other, the wall plates and said partition means 
being common to the said receptacle, the pas 
Sages, the compartment, and the air-heater 
boxes; and communication between the closely 
grouped Sub-chambers established by openings 
formed through the partition means to reduce to 
a minimum the distance traveled by the washing 
liquid, as well as the air and vapor, in flowing 
from one sub-chamber to another. 

4. A cabinet for a dry cleaning machine com 
prising, in combination, walls formed of plates 
the meeting edges of which are welded together 
to form therewithin a work-treating chamber 
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2,114,776 
sealed from atmospheric contact; partition means 
inside the work-treating chamber forming several 
internal Sub-compartments, such as a washing 
liquid receptacle, a dump tank receptacle, air and 
vapor passages connecting Said receptacles, a 
Washing-liquid recovery-condenser compartment 
means, air-heater compartments, all of which are 
located in close relation to each other, the wall 
plates and said partition means being common to 
the Several internal Compartments; and commu 
nication between the several closely related com 
partments established by openings formed 
through the partition means to reduce to a mini 
mum the distance traveled by the washing liquid, 
as well as the air and vapor, in flowing from 
One compartment to another, and to permit a 
shifting or transfer of the air and vapor from one 
compartment to another by which internal vent 
ing is accomplished. 

5. A cabinet for a dry cleaning machine com 
prising, in combination; spaced upright side walls, 
front and rear walls, with top and bottom walls, 
all integrally joined along their meeting edges 
and forming therewithin a Washing and drying 
chamber which is adapted to be sealed from at 
mosphere; a washing vat mounted within the 
Sealed chamber at about midposition between 
the top and bottom walls thereof, said washing 
vat being set forwardly from the rear wall, thus 
forming an Open passage from the top of said 
sealed chamber to the bottom thereof around the 
rear of said washing vat, the ends of said wash 
ing vat being joined with the side walls of said 
Sealed chamber; a rectangular cross plate dis 
posed substantially horizontally under the wash 
ing vat and above the bottom Wall of the sealed 
chamber, with the edges of said CrOSs plate joined 
to the upright walls, thus forming a dump tank 
compartment within Said sealed chamber, the 
bottom and sides of said dump tank compartment 
being formed by the bottom and side walls afore 
said of the sealed chamber; and horizontal and 
vertical partition means disposed under the wash 
ing vat but above the rectangular cross plate, 

5 thereby forming air compartment means adapted 
to house air heating means, and also forming con 
densing compartment means adapted to house 
air and vapor cooling means. 

6. A cabinet for a dry cleaning machine com 
prising, in combination; spaced upright side walls, 
front and rear walls, with top and bottom walls, 
all integrally joined along their meeting edges 
and forming therewithin a washing and drying 
chamber of substantially rectangular shape which 

5 is adapted to be sealed from atmosphere; a cylin 
drical washing vat mounted horizontally. Within 
the sealed chamber at about midposition between 
the top and bottom walls thereof, thus forming a 
filter compartment in the upper portion of the 

60 sealed chamber, said washing vat being set for 
wardly from the rear wall, thus forming a pas 
sage from the filter chamber leading downwardly 
around the rear of said washing vat, the ends of 
said washing vat being joined with the side walls 
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of said sealed chamber; a partition disposed hori 
zontally under the washing vat but above the 
bottom wall of the sealed chamber, with the edges 
of said partition joined to the upright walls, thus 
forming a dump tank Within Said sealed chamber, 
the bottom and sides of said dump tank being 
formed by the bottom and side walls aforesaid of 
the sealed chamber; and horizontal and vertical 
partition means disposed under the washing vat 
but above the first-named portion, thereby form 
ing air compartment means adapted to house air 

21 
heating means, and also forming condensing com 
partment means adapted to house air and vapor 
Cooling means. 

7. A cabinet for a dry cleaning machine com 
prising, in combination; spaced upright side 
Walls, front and rear Walls, with top and bottom 
walls, all being welded along their meeting edges 
and forming therewithin a washing and drying 
chamber of substantially rectangular shape which 
is adapted to be sealed from atmosphere; a cy 
lindrical washing vat formed within the sealed 
chamber between the top and bottom walls there 
of, and set forwardly from the rear wall to form 
an Open, passage from the top of said sealed 
chamber to the bottom thereof around the rear 
of said washing vat, the ends of said washing wat 
being open and joined with the side walls of 
said sealed chamber, one open end of said wat 
being closed by one of the upright side walls 
aforesaid, while the other side wall has an open 
ing formed therein the size of said cylindrical 
washing vat through which the latter is intro 
duced into the sealed chamber in the course of 
fabricating the cabinet, a removable cap secured 
Over the Opening; a rectangular cross plate dis 
posed substantially horizontally under the wash 
ing vat above the bottom wall of the sealed 
chamber, with the edges of said cross plate joined 
to the upright walls, thus forming a dump tank 
within said sealed chamber, the bottom and sides 
of said dump tank being formed by the bottom 
and side walls aforesaid of the sealed chamber; 
and horizontal and vertical partition means dis 
posed under the Washing vat above the rectan 
gular cross plate, thereby forming air compart 
ment means adapted to house air heating means, 
and also forming condensing compartment means 
adapted to house air and vapor cooling means. 

8. A cabinet for a dry cleaning machine com 
prising, in combination; spaced side, front, rear, 
top and bottom walls, all integrally joined along 
their meeting edges and forming therewithin a 
Washing and drying chamber of substantially 
rectangular shape which is adapted to be sealed 
from atmosphere; a cylindrical washing wat 
mounted horizontally within the sealed chamber, 
and set forwardly from the rear wall, thus form 
ing a passageway around the rear of said wash 
ing vat, the ends of said Washing vat being joined 
With the side walls of said sealed chamber; a 
Cross plate disposed horizontally under the Wash 
ing vat above the bottom wall of the sealed cham 
ber, with the edges of said cross plate joined to 
the upright walls, thus forming a dump tank 
within said sealed chamber, the bottom and sides 
of said dump tank being formed by the bottom 
and side walls aforesaid of the sealed chamber; 
and horizontal and vertical partition means dis 
posed under the washing vat above the cross plate 
and SO arranged as to provide a pair of spaced 
air compartments adapted to house air heating 
means, and also providing a condenser compart 
ment between said air compartments adapted to 
house air and vapor cooling means; and an air 
passage provided at the front of the condenser 
compartment and leading laterally to each air 
compartment. 

9. A cabinet for a dry cleaning machine com 
prising, in combination; spaced upright side walls, 
front and rear walls, with top and bottom walls, 
all integrally joined along their meeting edges 
and forming a Washing and drying chamber of 
substantially rectangular shape which is adapted 
to be sealed from atmosphere; a cylindrical 
Washing vat mounted horizontally within the 
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sealed chamber between the top and bottom Walls 
thereof, said washing vat being set forwardly 
from the rear wall, thus forming an open passage 
from the top of said sealed chamber to the bot 
tom thereof around the rear of Said Washing 
wat, a filter chamber being provided in the top 
of the washing vat, a frame mounted in the filter 
chamber and having means to retain air filtering 
means, a door provided in the front wall adja 
cent the frame and adapted to afford access to 
said frame; a horizontal partition mounted un 
der the washing vat but above the bottom Wall 
of the sealed chamber, with its edges joined to 
the upright walls, thus forming a dump tank 
within said sealed chamber; and horizontal and 
vertical partition means under the Washing vat 
but above the first partition, thereby forming 
air compartment means adapted to house air 
heating means, and also forming condensing Com 
partment means adapted to house air and vapor 
cooling means. 

10. A unitary cabinet construction for a con 
pletely closed dry cleaning machine; compris 
ing spaced upright side walls, front and rear 
walls, with top and bottom walls, all integrally 
joined along their meeting edges, and forming 
therewithin a sealed washing and drying chan 
ber of substantially rectangular form in CrOSS 
section; a cylindrical washing vat mounted hori 
zontally within the chamber at a midposition 
between the top and bottom walls of the cabinet 
and set forwardly from the rear wall, thus form 
ing an open passage from the top of the chamber 
to the bottom thereof around the rear wall of 
the vat, with its ends integrally joined With the 
side walls of the cabinet, one end of Said vat be 
ing closed by one side wall of the cabinet, and 
the other end of said vat being open through 
the other side wall; and horizontal and vertical 
partition walls under the Washing wat, forming 
an air chamber adapted to receive a heater, an 
air chamber adapted to receive a cooler, and a 
sump tank. 
1. A unitary cabinet construction for a con 

pletely closed dry cleaning machine; comprising 
spaced upright side walls, front and rear Walls, 
with top and bottom walls, all integrally joined 
along their meeting edges, and forming there 
within a sealed washing and drying chamber of 
substantially rectangular form; a cylindrical 
washing vat mounted horizontally within the 
chamber at a midposition between the top and 
bottom walls of the cabinet and jutting forward 
ly of the front wall, thereby forming a convex 
front sector convenient for a cabinet door Open 
ing into the chamber, said vat being set for 
wardly from the rear wall, thus forming an Open 
passage from the top of the chamber to the bot 
tom thereof around the rear wall of the vat, 
the ends of said vat being integrally joined with 
the side walls of the cabinet, one end of Said 
vat being closed by one side wall, the other side 
wall having a circular opening leading into said 
vat, and a cap sealed over said opening; par 
tition means under the washing vat So arranged 
as to provide a dump tank in the bottom of the 
cabinet, a recovery-condenser chamber above 
the dump tank, and an air-heater box on each 
side of the recovery-condenser chamber. 

12. A unitary cabinet construction for a com 
pletely closed dry cleaning machine; compris 
ing spaced upright side walls, front and rear 
walls, with top and bottom walls, all integrally 
joined along their meeting edges, and forming 
therewithin a sealed washing and drying chamber 
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of substantially rectangular form; a cylindrical 
washing-liquid vat mounted horizontally within 
the chamber at a midposition between the top 
and bottom Walls of the cabinet and set for 
wardly from the rear wall, thus forming an air 
passageway from the top of the chamber to the 
bottom thereof around the rear Wall of the vat, 
and Said vat having its ends integrally joined 
With the side walls of the cabinet; a rectangular 
CrOSS plate disposed Substantially horizontally 
Within the bottom portion of the cabinet cham 
ber, having its four edges joined to the upright 
Walls, and forming thereunder a sump tank, the 
bottom and sides of which are the bottom and 
side walls aforesaid of the cabinet; a recovery 
condenser chamber formed centrally of the cabi 
net and beneath the vat, said recovery con 
denser chamber having an opening at its rear 
along the rear wall of the cabinet, and said open 
ing being in communication with the air passage 
way aforesaid; a heater box placed at each side 
of the recovery condenser chamber and along 
side each side wall of the cabinet, and an air pas 
Sage provided along the front of the recovery con 
denser chamber and communicating with the 
heater boxes. 

13. A cabinet construction for a sealed dry 
cleaning machine; comprising spaced upright 
side walls, front and rear Walls, with top and bot 
tom walls, all integrally joined along their meet 
ing edges, and forming therewithin a completely 
closed Washing and drying chamber of substan 
tially rectangular form; a cylindrical Washing 
liquid vat mounted horizontally within the cham 
ber at a midposition between the top and bot 
tom walls of the cabinet and set forward from 
the rear wall, thus forming an open passage 
way from the top of the chamber to the bottom 
thereof around the rear wall of the vat, and have 
ing its ends integrally joined with the side walls 
of the cabinet; a Sump tank in the bottom of 
the cabinet and formed of the four upright 
spaced walls aforesaid with a cover over said 
tank, a horizontally disposed partition between 
the vat and the Sump tank, vertical partitions 
disposed between the cover of the Sump tank and 
the horizontal partition thereby forming a cen 
tral condenser chamber and a heater box at each 
side of said condenser chamber, each of the 
heater boxes being open at one end thereof, an 
opening through the horizontally disposed par 
tition which connects the passageway. aforesaid 
With the condenser chamber, and a valve seat 
formed in the condenser chamber, said valve seat 
opening into a passage which leads to each 
heater box. 

14. A cabinet for dry cleaning machines, com 
prising an upright chamber, containing a wash 
ing vat, a part of which arches forwardly be 
yond the front vertical wall of the cabinet; a 
filter supporting means in the chamber above 
the vat, with a door plate mounted on the cham 
ber and normally Sealed to close an opening lead 
ing to the filter supporting means; the vat hav 
ing vent openings adjacent and in front of the 
filter supporting means, an air and vapor passage 
leading downwardly from the filter supporting 
means behind the vat and opening into the rear 
of a recovery-condenser compartment; a vertical 
wall forming the front of the condenser com 
partment, spaced back from the front of the 
cabinet, thereby forming a lateral passage in 
front of said condenser compartment, said ver 
tical wall having an opening therethrough, and 
an air-heater compartment at each side of said 
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condenser compartment into which extends each 
end of Said lateral passage. 

15. A cabinet for dry cleaning machines, com 
prising an upright chamber, containing a wash 
ing vat, a part of which arches forwardly beyond 
the front vertical wall of the cabinet; a filter 
supporting means in the chamber above the vat, 
With a door plate mounted on the chamber and 
normally sealed to close an opening leading to 
the filter Supporting means; the vat having vent 
Openings adjacent and in front of the filter Sup 
porting means, an air and Vapor passage leading 
downwardly from the filter supporting means 
behind the Wat and opening into the rear of a 
recovery-condenser compartment; a vertical wall 
forming the front of the condenser compartment, 
spaced back from the front of the cabinet, there 
by forming a lateral passage in front of said 
condenser compartment, an air-heater compart 
ment at each side of said condenser compart 
ment into which extends each end of said lateral 
passage; and a large block-off port formed in 
the vertical wall at the front of the condenser 
compartment and opening into the lateral passage 
aforesaid, an air inlet port formed in the front 
Vertical wall of the cabinet in alignment with the 
block-off port and likewise opening into said 
lateral passage, said tWO ports being spaced apart 
to accommodate a single valve head therebe 
tWeen. 

16. A cabinet for dry cleaning machines, com 
prising an upright chamber, containing a Wash 
ing vat, a filter supporting means in the chamber 
above the vat, with a door plate mounted on the 
chamber and normally sealed to close an opening 
leading to the filter Supporting means; the Wat 
having vent openings adjacent and in front of the 
filter supporting means, an air and vapor pas 
sage leading downwardly from the filter support 
ing means behind the vat and opening into the 
rear of a recovery-condenser compartment; a 
vertical wall forming the front of the condenser 
compartment, spaced back from the front of the 
cabinet, thereby forming a lateral passage in 
front of said condenser compartment, said verti 
cal Wall having an opening therethrough, an air 
heater compartment at each side of said con 
denser compartment into which extends each end 
of said lateral passage; a drain channel formed 
in the bottom of the vat and extending from end 
to end thereof; and the bottom of the condenser 
compartment being pitched from the air-heater 
compartments. 

it. A cabinet for dry cleaning machines, come 
prising a work-treating chamber, a cylindrical 
Wat mounted horizontally within the chamber, a 
plate set upright above the vat and having its 
lower edge joined to Said Wat and its upper edge 
joined to the top Wall of the chamber With the 
plate ends joined to the chamber sides, openings 
provided in said plate adapted to receive filter 
bag means, openings provided in the vat in front 
of the upright plate, an opening in the chamber 
in front of the upright plate affording access 
to the latter by which to insert and remove the 
filter bag means, and a removable cover plate 
sealed down over the last named opening. 

18. A cabinet for dry cleaning machines, com 
prising a chamber, a vat mounted in the chamber, 
an opening for a door at the front of the cham 
ber leading into the vat, the upper part of the 
Wat being provided with a series of openings lead 
ing from Said vat into the upper part of said 
chamber; a pair of spaced baffle plates extend 
ing down into the vat, one baffle plate disposed 
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in front of the openings, and the other at the 
rear of said openings, and both of said baffle 
plates with the series of openings therebetween 
being located proximate the upper edge of the 
aforesaid opening for the door. 

19. A cabinet for dry cleaning machines, com 
prising a chamber, a vat mounted in the chamber, 
an Opening for a door at the front of the chamber 
leading into the Wat, the upper part of the wat 
being provided with a series of openings leading 
from said vat into the upper part of said cham 
ber; a dump tank occupying the bottom part of 
the chamber and extending from end to end and 
from front to back thereof; a recovery condenser 
Compartment provided above the dump tank, 
located centrally of the chamber and extending 
from the rear Wall toward the front wall but 
not to the latter, thus forming a lateral passage 
at the front of said chamber in communication 
With said recovery condenser compartment; a 
passage extending downwardly behind the Wat 
and communicating with the recovery condenser 
Compartment through an opening formed through 
the latter at the rear top part thereof; and an 
air-heating compartment formed in the cham 
ber adjacent each side of the condenser com 
partment, with the lateral passage opening into 
each air-heating compartment. 

20. A cabinet for dry cleaning machines, com 
prising a work-treating chamber containing a 
plurality of compartments and passages, such as 
a Washing vat having vent openings, an air and 
vapor passage leading from the vent openings, 
filter supporting frame means in the air and vapor 
passage, a recovery-condenser compartment Con 
nected at one end with the passage, an air pas 
sage leading from the other end of the con 
denser compartment, an air-heating compart 
ment into which the air passage leads, and a 
dump tank compartment, all of which are inter 
vented into each other to permit a transfer of 
air and vapor pressure from one chamber portion 
to another, the chamber being sealed from 
atmosphere. 

21. A cabinet for dry cleaning machines, Con 
prising a work-treating chamber containing a 
plurality of compartments and passages, such as 
a washing vat having vent openings, an air and 
vapor passage leading from the vent openings, 
filter supporting frame means in the air and vapor 
passage, a recovery-condenser compartment con 
nected at one end with the passage, an air pas 
sage leading from the other end of the condenser 
compartment, an air-heating compartment into 
which the air passage leads, a dump tank com 
partment, all of which are intervented into each 
other to permit a transfer of air and vapor pres 
sure from One chamber portion to another, the 
chaffiber being sealed from atmosphere, and a 
storage tank attached to the cabinet but mounted 
on the outside of the work-treating chamber and 
adapted to have a solvent flow connection with 
the vat, said storage tank being sealed from at 
mosphere but interconnected by a breather line 
leading into the work-treating chamber. 

22. A dry cleaning machine comprising, in com 
bination, a cabinet including a walled construc 
tion forming an enclosed work-treating chamber 
Sealed from the atmosphere, a solvent storage 
tank mounted behind the chamber, a solvent vat 
mounted within the sealed chamber below the 
storage tank, a valved connection from the stor 
age tank to the vat, a perforated Washing drum 
rotatably mounted in the vat, an air and vapor 
filter compartment within the sealed chamber 
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24 
above and in communication with the vat and 
drum, a solvent-recovery condenser within the 
sealed chamber under the vat, an air and Vapor 
duct within the sealed chamber and Serving to 
connect the filter compartment with the Solvent 
recovery condenser; two air heating compart 
ments within the sealed chamber, one on each 
side of and adjacent the solvent-recovery Con 
denser and connected with the latter; a conduit 
on each side of the cabinet and chamber Con 
necting each air heating compartment with each 
end of the rotatable perforated washing drum, 
and a blower in each conduit to blow the air and 
vapor from the perforated washing drun and 
circulate it through the recovery condenser and 
both air heating compartments. 

23. A dry cleaning machine comprising, in con 
bination, a walled construction forming an en 
closed work-treating chamber sealed from the 
atmosphere, a solvent vat mounted within the 
sealed chamber and having perforations in its 
upper portion, a solvent storage tank mounted 
behind the chamber above the vat, a valved con 
nection from the storage tank to the vat, a dump 
tank under the vat, a valved connection from the 
vat to the dump tank, a perforated Washing drum 
rotatably mounted in the perforated vat, an air 
and vapor filter compartment having filter means 
within the sealed chamber above and in corn 
munication with the perforated vat and washing 
drum, a solvent-recovery condenser within the 
sealed chamber under the vat, an air and vapor 
duct formed within the rear part of the sealed 
chamber and serving to connect the filter con 
partment with the rear part of the solvent-re 
covery condenser, an air heating compartment 
within the sealed chamber adjacent the solvent 
recovery condenser and extending from the front 
to rear of said chamber, the recovery condenser 
having its front end in communication with the 
front end of the air heating compartment, Con 
duit means connecting the rear part of the air 
heating compartment with each end of the rotat 
able perforated washing drum in the vat, blower 
means in the conduit means to blow the air and 
vapor from the perforated Washing drum, through 
the perforations in the vat, and circulate said air 
through the recovery condenser and through the 
air heating compartment; and intervent commu 
nications around the two valved connections 
aforesaid, by which the vat breathes back into the 
storage tank and the dump tank breathes back 
into the Vat. 

24. A dry cleaning machine comprising, in con 
bination, an enclosed work-treating chamber 
sealed from the atmosphere, a solvent vat fixed 
within the sealed chamber and provided with 
venting apertures in its upper portion and an air 
inlet at each end thereof, a perforated Washing 
drum rotatably mounted in the vat and also hav 
ing an air inlet at each end to receive the air 
entering from the ends of the vat, an air and 
vapor filter compartment within the sealed cham 
ber above and in communication with the aper 
tured vat, a solvent-recovery condenser disposed 
centrally within the sealed chamber under the 
wat, an air and vapor duct within the sealed 
chamber and serving to connect the filter con 
partment with the solvent-recovery condenser; 
air heating compartments within the sealed 
chamber, one adjacent each side of the centrally 
disposed recovery condenser aforesaid, and in 
communication with the latter; an air conduit 
connecting each air heating compartment with 
an air inlet at the end of the vat; and a blower 
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in each conduit to blow the air and vapor from 
the perforated Washing drum Out through the 
apertured vat, through the filter compartment, 
and down the air and vapor duct to circulate it 
through the chamber and the Washing drun. 

25. A dry cleaning machine comprising, in 
combination, an enclosed work-treating chamber 
sealed from the atmosphere, a solvent vat fixed 
within the sealed chamber and provided with 
venting apertures in its upper portion and an 
air inlet at each end thereof, a perforated wash 
ing drum rotatably mounted in the Wat and also 
having an air inlet at each end to receive the 
air entering from the ends of the Wat, an air 
and vapor filter compartment within the Sealed 
chamber above and in communication with the 
apertured vat, a Solvent-recovery condenser dis 
posed centrally within the Sealed chamber under 
the vat, an air and vapor duct within the sealed 
chamber and serving to connect the filter com 
partment with the solvent-recovery condenser, 
an air heating compartment within the Sealed 
chamber and adjacent each side of the centrally 
disposed recovery condenser aforesaid and in 
Communication with the latter, an air conduit 
COnnecting each air heating compartment, with 
an air inlet at the end of the wat; a blower in 
each conduit to blow the air and vapor from 
the perforated washing drum out through the 
apertured vat, through the filter compartment, 
and down the air and vapor duct to circulate 
it through the chamber and the washing drum; 
a storage tank located above the vat and an inlet 
dump valve leading into the latter to Supply 
fresh solvent thereto, a dump tank within and 
formed by the Walls of the Sealed chamber and 
located under the vat, an outlet dump valve 
leading from Said vat to said dump tank, and 
interventing communications established between 
both Said tanks and all internal parts Of the 
sealed chamber. 

26. A dry cleaning machine comprising, in 
combination, a walled construction forming an 
enclosed work-treating chamber sealed from the 
atmosphere, a cylindrical Solvent Wat fixed hori 
zontally within the sealed chamber, a perforated 
washing cylinder rotatably mounted in the fixed 
wat, an air and vapor filter compartment within 
the sealed chamber above and in communication 
with the fixed vat, a solvent-recovery condenser 
within the sealed chamber under the vat, an 
air and vapor duct within the Sealed chamber 
and serving to connect the filter compartment 
with the recovery condenser, tWO air heating 
means provided within the sealed chamber and 
connected with the recovery condenser, a conduit 
mounted on each opposite side Wall of the cham 
ber and connecting each air heating means with 
the respective ends of the horizontally fixed vat, 
means to transfer the flow of air from each 
end of the fixed vat into each end of the rotat 
able washing cylinder; and a blower in each 
conduit to circulate the air and vapor through 
the perforated washing cylinder, the recovery 
condenser, and the air heating means. 

27. A dry cleaning machine comprising, in 
combination, a walled construction forming an 
enclosed work-treating chamber Sealed from the 
atmosphere, a cylindrically mounted Solvent wat 
within the sealed chamber and having its ends 
fixed between the side walls of the chamber, a 
perforated washing drum rotatably mounted in 
the vat, an air and vapor filter compartment 
within the sealed chamber above and in con 
munication with the vat, a solvent-recovery con 
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denser within the sealed chamber under the vat, 
an air and vapor duct within the sealed chamber 
and connecting the filter compartment with the 
recovery condenser, air heating compartment 
means within the sealed chamber adjacent and 
in communication with the recovery, condenser, 
conduit means connecting the air heating com 
partment means with each end of the perforated 
rotatable Washing drum, and blower fans in the 
conduit means to force heated air through the 
perforated rotatable Washing drum and circulate 
it through the sealed chamber to cool the air 
and recover the solvent and to reheat the air 
and vaporize the Solvent. 

28. A Washing machine comprising, in combi 
nation, a sealed Work-treating chamber, a sta 
tionary Washing vat within the chamber having 
an air inlet at each end thereof and air outlets 
at the top thereof, a rotatable washing drum 
within the vat also having an air inlet at each 
end thereof and air outlets circumferentially 
thereof, air-transfer means provided between 
both of the adjacent vat and drum ends to guide 
and transfer the air from the stationary wat 
ends into the rotatable washing drum ends, an 
air heating box under each end of the Washing 
wat, an air conduit extending upwardly, from 
each air heating box and connected with the 
respective air-transfer means thereabove, a motor 
driven blower included in each conduit to force 
air into each end of the rotatable washing drum 
and out through the air outlets of said drum and 
said vat, and a passage to convey the air back 
to the air heating boxes. 

29. A washing machine comprising, in combi 
nation, a sealed work-treating chamber, a sta 
tionary washing vat inside the sealed chamber 
having an air inlet at each end thereof and air 
outlets at the top thereof, a rotatable washing 
drum inside the vat also having an air inlet at 
each end thereof and air outlets circumferentially 
thereof; interfitting relatively rotatable ring 
means, comprising a stationary ring projecting 
into the vat, with a flanged air-receiving pocket 
carried on each end of the rotatable drum and 
fitting over the projecting ring, both of which 
are between the adjacent vat and drum ends to 
guide and transfer the air from the stationary 
vat ends into the rotatable drum ends; an air 
heating box adjacent each end of the vat, an air 
conduit extending from each air heating box and 
connected with the respective rotatable ring 
means, a motor driven blower included in each. 
conduit to force air into each end of the rotatable 
washing drum and out through the air Outlets 
of said drum and vat, and a passage to convey 
the air back to the air heating boxes in a Con 
tinuous circuit through the sealed chamber. 

30. A washing machine comprising, in combi 
nation, a sealed work-treating chamber, a sta 
tionary washing vat inside the sealed chamber 
having an air inlet thereinto and air outlets at 
the top thereof, a rotatable Washing drum inside 
the vat also having an air inlet thereinto and air 
outlets circumferentially thereof; interfitting 
relatively rotatable ring means, comprising a sta 
tionary ring projecting into the vat, with a flanged 
air-receiving pocket carried on the rotatable drum 
and fitting over the projecting ring, both of which 
are between the adjacent vat and drum ends 
to guide and transfer the air from the stationary 
vat end into the rotatable drum end; an air heat 
ing compartment, a passage connecting the air 
outlets of the Washing Wat With the air heating 
compartment, a conduit carried on the wall out 
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side the sealed chamber and interconnecting the 
air heating compartment with the air inlet of the 
Washing vat, and a motor mounted on the wall 
outside the chamber for driving a blower included 
in the conduit to circulate the air through the 
Washing drum. 

31. A washing machine comprising, in combi 
nation, a sealed work-treating chamber formed 
Within a wall construction, a stationary washing 
Wat Within the chamber having an air inlet at 
each end thereof and air outlets at the top there 
of, a rotatable washing drum within the vat also 
having an air inlet at each end thereof and air 
outlets circumferentially thereof, two rotatable 
flanged ring means telescopically operating one 
Within the other provided between both of the 
adjacent vat and drum ends to guide and trans 
fer the air from the stationary vat ends into the 
rotatable drum ends, an air heating box within 
the sealed chamber adjacent each end of the vat, 
an air conduit extending from each heating box 
and connecting With the respective air inlet at 
each end of the washing vat, and a motor driven 
blower included in each conduit and attached to 
the Wall outside the sealed chamber to force air 
into each end of the rotatable drum and out 
through the air outlets of said drum and wat. 

32. A Washing machine comprising, in combi 
nation, a sealed work-treating chamber formed 
Within a welded wall construction, a stationary 
Washing vat inside the chamber having an air 
inlet at each end thereof, a rotatable washing 
drum in the vat also having an air inlet at each 
end thereof and air outlets circumferentially 
thereof, air-transfer means provided between 
both of the adjacent vat and drum ends to guide 
and transfer the air from the stationary vat ends 
into the rotatable drum ends; an air heating 
box under each end of the vat, thus providing two 
heating boxes spaced apart within the sealed 
chamber, With an air passage between said heat 
ing boxes; an air conduit extending from each 
heating box and connecting with the air inlet 
respectively at each end of the vat, a motor driven 
blower included in each conduit and attached to 
the wall outside the sealed chamber to force air 
into each end of the rotatable drum and out 
through the air outlets of said drum, and means 
including a passage to take the air out of the vat 
and convey Said air back to the heater boxes 
through the air passage between the two heating 
boxes aforesaid. 

33. A Washing machine comprising, in combi 
nation, a sealed work-treating chamber, a sta 
tionary Washing vat in the chamber having an 
air inlet at each end thereof and air outlets at 
the top thereof, a rotatable Washing drum car 
ried on a shaft journaled in the vat and having 
an air inlet at each end thereof proximate the 
shaft and also having air outlets circumferen 
tially thereof, air-transfer means concentric with 
the shaft at each end of the vat to convey the 
air from each inlet thereof into each end of the 
rotatable Washing drum, an air heating box for 
each end of the vat, an air conduit for each heat 
ing box and extending therefrom to the respective 
air-transfer means at each vat end, and a motor 
driven blower included in each conduit to force 
air into each end of the rotatable washing drum 
and out through the air outlets of said drum 
and Vat. 

34. A dry cleaning machine comprising, in 
combination, walls forming a sealed washing and 
drying chamber enclosing a horizontal washing 
vat the ends of which are carried between said 
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Walls, and a perforated Washing drum rotatably 
mounted in said wat; a dump tank Within the 
Sealed chamber directly under and Spaced below 
the vat and formed by the walls aforesaid, re 
covery condenser and air heating Compartments 
occupying the space between the vat and dump 
tank, a drain channel formed in the bottom of 
the vat and adapted to drain Solvent to one end 
thereof, a valve housing containing a dump valve 
attached to the wall outside the Sealed chamber 
and into which the drain channel empties; an 
elongated button trap housing attached up 
rightly to the wall outside the sealed chamber, 
with its upper end connected with the valve hous 
ing, and extending alongside the Wall down 
wardly beyond the compartments aforesaid with 
in the sealed chamber, and its lower end attached 
by a clean-out connection with the dump tank; 
and air passage and blower means effecting a 
circulation of air within the sealed chamber 
through the recovery condenser and heating 
Compartments on a continuous circuit through 
the perforated washing drum. 

35. A dry cleaning machine comprising, in 
combination, walls forming a sealed washing and 
drying chamber enclosing a horizontal washing 
vat the ends of which are carried between said 
Walls, and a perforated Washing drum rotatably 
mounted in Said wat; a dump tank within the 
Sealed chamber directly under and spaced below 
the vat and formed by the walls aforesaid, re 
Covery condenSer and air heating compartments 
Occupying the Space between the vat and dump 
tank, a valve housing containing a dump valve 
attached to the Wall Outside the Sealed chamber 
and connected with the lower part of one end of 
the vat, an elongated button trap housing at 
tached uprightly to the Wall outside the sealed 
chamber, with its upper end connected with the 
Valve housing, and extending alongside the wall 
downwardly beyond the compartments aforesaid 
Within the Sealed chamber, and its lower end at 
tached by a clean-out connection with the dump 
tank; and air passage and blower means effect 
ing a circulation of air within the sealed chamber 
through the recovery condenser and heating 
Compartments on a continuous circuit through 
the perforated washing drum. 

36. A dry cleaning machine comprising, in 
Combination, Walls forming a sealed washing and 
drying chamber enclosing a horizontal washing 
vat the ends of which are carried between said 
walls, and a perforated washing drum rotatably 
mounted in Said wat; a dump tank within the 
sealed chamber directly under and spaced below 
the vat and formed by the Walls aforesaid, a re 
covery condenser compartment occupying the 
central space between the vat and dump tank, an 
air heating box at each side of and on the same 
level with the recovery condenser, a valve hous 
ing containing a dump valve attached to the wall 
outside the Sealed chamber and connected with 
the Vat; an elongated button trap housing at 
tached uprightly to the wall outside the sealed 
chamber, with its upper end connected with the 
Valve housing, and extending alongside the wall 
downwardly beyond the heating box, and its 
lower end connected with the dump tank; and 
air passage and blower means effecting a circula 
tion of air within the sealed chamber through 
the recovery condenser and heating compart 
ments on a continuous circuit through the per 
forated Washing drum. 

37. A dry cleaning machine comprising, in 
combination, walls forming a sealed Washing and 
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drying chamber enclosing a horizontal washing 
vat having air discharge perforations along its 
upper portion, the ends of the vat being carried 
between said chamber walls, one end of the Vat 
being closed by one wall, the opposite wall having 
an opening the size of the vat, a cover cap over 
said opening, a perforated washing drum rotat 
ably mounted in said perforated vat, Solvent re 
covery condenser and air heating means within 
said closed chamber, a plurality of porous filter 
bags carried in a frame mounted above the Vat 
perforations, said bags projecting rearwardly in 
to an air and vapor duct leading downwardly at 
the rear of the sealed chamber, and blower means 
in circuit with said duct effecting a continuous 
flow of air within the sealed chamber through 
the solvent recovery condenser and the air heat 
ing means and through the perforated washing 
drum and the porous filter bags. 

38. A dry cleaning machine comprising, in 
combination, walls forming a sealed Washing and 
drying chamber enclosing a horizontal Washing 
vat having perforations from end to end along its 
upper portion, the ends of the vat being carried 
between said chamber walls, a perforated washing 
drum rotatably mounted in said perforated vat, 
solvent recovery condenser and air heating 
means within said closed chamber, a plurality of 
filter bags carried in a frame mounted above the 
vat perforations and extending from end to end 
of the vat, an inspection opening and cover plate 
provided on the wall of the sealed chamber in 
front of and adjacent the filter bags to make Said 
bags accessible for cleaning and replacement, Said 
bags projecting horizontally rearwardly into an 
air and vapor duct leading downwardly at the 
rear of the Sealed chamber, and blower means in 
circuit with Said duct effecting a continuous flow 
of air within the Sealed chamber through the 
recovery condenser and the air heating means 
and through both ends of the perforated Washing 
drum outwardly through the Wat perforations 
and the filter bags back down the duct. 

39. A dry cleaning machine comprising, in 
combination, an upright sealed chamber, a Wash 
ing vat for Solvent containing a Washing drum 
within the chamber, vents provided in the vat and 
communicating with a duct in the chamber lead 
ing rearwardly and down behind the vat, air filter 
bags mounted in the chamber receiving the air 
and vapor from the vat vents and discharging 
Same downwardy into the duct; a solvent recov 
ery compartment at low temperature under the 
vat and connected With the duct tending to pro 
duce a negative preSSure or partial vacuum in 
said compartment by reason of said low temper 
ature, which tends to draw downwardly on the 
solvent as the latter condenses in the filter bags 
and frees the air therefrom; a deodorizing-outlet 
valve in the upper part of the chamber proximate 
the filter bags and leading to atm?)sphere to dis 
charge the free air from said chamber, while the 
liquid solvent condensed at the filter bags gravi 
tates down the duct into the recovery compart 
ment; a deodorizing-inlet valve in the lower part 
of the chamber to admit fresh air thereinto, a 
passage with branches leading the fresh air into 
each end of the Washing vat, and blower means 
to propel the air through said branches and wat 
to deodorize and freshen the work therein; and 
a block-off valve in the recovery compartment to 
shut the latter from the passage So the fresh air 
cannot enter said cold compartment during its 
recovery of Solvent from the filter bags while the 
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machine is deodorizing the work in the washing 
drum. 

40. A washing machine comprising, in combina 
tion, a sealed work-treating chamber enclosing a 
liquid vat, a washing drum on a shaft journaled 
in the vat, bearings carried by the sealed chamber 
in which the shaft rotates, means Sealing the 
bearings against the leaking of liquid along the 
shaft to the outside of the Sealed chamber, a liq 
uid-receiving cavity in the bearing Outside the 
chamber which receives such liquid as passes the 
bearing sealing means, a tube extending from the 
cavity downwardly to the inside of the sealed 
chamber to provide a gravity return of the liquid 
back into the machine, and liquid-locking means 
associated with the tube to allow the liquid to 
pass back into the machine by gravity flow and 
to prevent liquid or vapor from breathing out 
wardly toward the bearing to atmosphere. 
4. A Washing machine comprising, in combi 

nation, a sealed work-treating chamber enclosing 
a liquid vat, a Washing drum on a shaft journaled 
in the vat, bearing means with a stuffing box car 
ried by the chamber, a return tube mounted out 
side the chamber and connected with the bearing 
means and extending downwardly with its lower 
end directed into the chamber to afford a gravity 
return back into said chamber of the liquid which 
leaks past the stuffing box, a liquid-check means 
in the tube to permit a flow of liquid downwardly 
therethrough but to check and prevent the sealed 
chamber from breathing outwardly therethrough, 
and a sight indicator in the tube to show the 
flow of liquid down the tube as evidence of the 
condition of the stuffing box. 

42. A dry cleaning machine comprising, in 
combination, an upright work-treating chamber 
closed from atmosphere, a solvent vat and wash 
ing drunn journaled on bearing means. Within the 
closed chamber, a passage formed in the closed 
chamber and communicating with the upper por 
tion of the vat to receive air and vapor therefrom, 
said passage extending downwardly behind the 
wat, air filtering means in the upper part of the 
passage, a condenser compartment under the wat 
and the lower end of the passage aforesaid open 
ing into the rear portion thereof, an air heating 
compartment also under the vat, the top and bot 
tom of the compartment being formed by hori 
ZOntally disposed plates common to both com 
partments, heating coils in the air heating com 
partment, refrigerating coils, in the condenser 
compartment, a passage in the front part of the 
closed chamber connecting the front of the con 
denser compartment with the air heating com 
partment, conduit and blower means connecting 
the air heating compartment with the washing 
drum, a storage tank to supply solvent to the wat 
and washing drum, a dump tank to receive the 
Soiled solvent after its use in the wat; means to 
Seal the closed chamber during normal operation, 
to return solvent into the chamber which may 
leak past the bearing means, and to interconnect 
all tanks and compartments and passages with 
each other and with the closed and Sealed cham 
ber, whereby all internal parts of the machine 
may breathe back and forth into each other dur 
ing the flow of solvent and during the operation 
of the heating and refrigerating coils. 

43. A dry cleaning machine and solvent system 
combined therewith, comprising an upright. 
chamber sealed from the atmosphere; a solvent 
vat in the upper part of the chamber containing 
a perforated drum which washes, dries and ex 
tracts the Work; a solvent recovery condenser, 
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and air heating means in the lower part of the 
chamber under the wat; an air and vapor duct 
formed in the chamber communicating the upper 
part of the vat with the recovery condenser, air 
and vapor filter means in the duct, an air pas 
Sage formed in the chamber communicating the 
recovery condenser with the air heating means, 
an air conduit and blower means connecting the 
air heating means with the washing drum to 
blow air therethrough and drive the solvent va 
por therefron into the duct, a storage tank above 
the vat and a valved passage leading therefrom 
down into said vat, a dump tank below the Vat 
and a valved passage connecting said vat with 
said dump tank; and a solvent-clarifying system 
adjacent the sealed chamber, including a still, a 
still condenser mounted above the still With a 
connecting flue therebetween, Said still condenser 
being located above the storage tank, piping hav 
ing a pump connecting the dump tank with the 
still to force soiled solvent from said dump tank 
into said still, piping connecting the still con 
denser with the storage tank adapted to deliver 
distilled solvent by gravity to said storage tank; 
and interventing connections from the Still con 
denser to the storage tank, to the sealed cham 
ber, and to the dump tank, whereby the sealed 
chamber and the solvent-clarifying system are 
both sealed from atmosphere under normal oper 
atting conditions and interbreathe back and forth 
into each other during either the separate or 
combined action of the recovery condenser, the 
still condenser, and/or the air heating means, 
and also during the flow of Solvent from One part 
of the machine to another either in the sealed 
chamber or in the Sealed Solvent-clarifying sys 
tem, 

44. A dry cleaning machine and a solvent sys 
ten combined therewith, comprising an upright 
chamber sealed from the atmosphere; a solvent 
vat in the upper part of the chamber containing 
a perforated drum which washes, dries and ex 
tracts the work; a solvent recovery condenser, 
and air heating means in the lower part of the 
chamber under the wat; an air and vapor duct 
formed in the chamber communicating the upper 
part of the vat with the recovery condenser, air 
and vapor filter means in the duct, an air pas 
sage formed in the chamber communicating the 
recovery condenser with the air heating means, 
an air conduit and blower means connecting the 
air heating means with the Washing drum to 
blow air therethrough and drive the Solvent Wa 
por therefrom into the duct, a storage tank above 
the vat and a valved passage leading therefrom 
down into said vat, a dump tank below the vat 
and a valved passage connecting Said vat with 
said dump tank; and a solvent-clarifying system 
adjacent the sealed chamber, including a still, 
a still condenser mounted above the still with a 
connecting flue therebetween, said still condens 
er being located above the storage tank, solvent 
piping having a pump connecting the dump tank 
With the still to force Soiled Solvent from said 
dump tank into said still, a valve in said solvent 
piping, a by-pass piping having a filter connect 
ed ahead of the pump With the solvent piping 
and connected with the storage tank, a valve in 
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optionally closed whereby to pump the soiled sol 
vent to either the still or the storage tank, pip 
ing connecting the still condenser with the stor 
age tank adapted to deliver distilled solvent by 
gravity to said storage tank; and interventing 
connections from the still condenser to the stor 
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2S 
age tank, to the sealed chamber, and to the dump 
tank, whereby the sealed chamber and the Sol 
vent-clarifying System interbreathe back and 
forth into each other during either the separate 
or combined action of the recovery condenser, 
the still condenser, and/or the air heating means, 
and also during the flow of Solvent from one part 
of the machine to another either in the sealed 
chamber or in the solvent-clarifying system. 

45. A dry cleaning machine and a solvent sys 
tem combined therewith, comprising an upright 
chamber sealed from the atmosphere; a solvent 
vat in the upper part of the chamber containing 
a perforated drum which washes, dries and ex 
tracts the work; a solvent recovery condenser, 
and air heating means in the lower part of the 
chamber under the wat; an air and vapor duct 
formed in the chamber communicating the up 
per part of the Vat. With the recovery condenser, 
air and vapor filter means in the duct, an air 
passage formed in the chamber communicating 
the recovery condenser with the air heating 
means, an air conduit and blower means con 
necting the air heating means with the Wash 
ing drum to blow air therethrough and drive 
the solvent vapor therefrom into the duct, a 
Storage tank above the vat and a valved passage 
leading therefrom down into said vat, a dump 
tank below the vat and a valved passage con 
necting Said wat with said dump tank; and a 
solvent-clarifying system adjacent the Sealed 
chamber, including a still, a still condenser 
mounted above the still with a connecting flue 
therebetween, said still condenser being located 
above the storage tank, piping having a pump 
connecting the dump tank with the still to force 
Soiled solvent from Said dunp tank into Said 
still; gravity-flow piping connecting the still con 
denser with the Storage tank adapted to deliver 
distilled solvent by gravity to said storage tank, 
an intercooler included in Said gravity flow pip 
ing to receive and chill the distilled solvent, sep 
arate the Water therefron to purify Said solvent, 
and a water draw-off vessel Sealed from the at 
mosphere and connected with the top of the in 
tercooler to catch the separated Water; and inter 
venting connections from the still condenser to the 
storage tank, to the sealed chamber, to the 
intercooler, and to the dump tank, whereby the 
Sealed chamber and the Solvent-clarifying system 
interbreathe back and forth into each other dur 
ing either the separate or combined action of the 
recovery condenser, the still condenser, and/or 
the air heating means, and also during the flow 
of solvent or the separated water from one part 
Of the machine to another either in the Sealed 
chamber or in the Solvent-clarifying System. 

46. The combination specified in the forego 
ing claim, but characterized by providing a Sec 
Cnd water separator, designated as a recovery 
condenser water-separator, comprising a veSSel 
connected with the recovery condenser to receive 
the condensate cooled in said condenser, which 
condensate separates into free Water and Sol 
vent, a pipe connecting the bottom of said vessel 
with the dump tank to convey the Solvent there 
to by gravity, a pipe connecting the top of the 
vessel at a point above the solvent level with a 
Water receiver sealed from a tin OSphere and lo 
cated below the water level. So the Water overflows 
thereinto, and an intervent connection from the 
sealed water receiver to the sealed chamber. 

47. A dry cleaning machine and Solvent system 
combined therewith, comprising an upright 
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vat in the upper part of the chamber contain 
ing a perforated drum which washes, dries and 
extracts the work; a solvent recovery condenser, 
a Water separator connected therewith compris 
ing a vessel to receive condensate from said con 
denser, a closed water receiver connected with 
the vessel, and an intervent connecting the closed 
Water receiver with the sealed chamber; air heat 
ing means in the lower part of the chamber 
under the wat; an air and vapor duct formed in 
the chamber communicating the upper part of 
the vat with the recovery condenser, air and 
vapor filter means in the duct, an air passage 
formed in the chamber communicating the re 
covery condenser with the air heating means, 
an air conduit and blower means connecting the 
air heating means with the washing drum to 
blow air therethrough and drive the solvent vapor 
therefrom into the duct, a storage tank above 
the vat and a valved passage leading therefrom 
down into Said vat, a dump tank below the vat 
and a Valved paSSage connecting said vat with 
Said dump tank; and a solvent-clarifying system 
adjacent the sealed chamber, including a still, 
a still condenser mounted above the still with a 
Connecting flue therebetween, said still con 
den Ser being located above the storage tank, pip 
ing having a pump connecting the dump tank 
With the Still to force Soiled Solvent from Said 
dump tank into said still; piping including a sol 
Vent cooler connecting the still condenser with 
the storage tank adapted to deliver distilled and 
purified Solvent by gravity to said storage tank, a 
closed water receiver connected with Solvent cool 
er at a point below the still condenser and above 
the Storage tank; and interventing connections 
from the still condenser to the last named water 
receiver, to the Storage tank, to the sealed cham 
ber, and to the dump tank, whereby the sealed 
chamber and the Solvent-clarifying system inter 
breathe back and forth into each other during 
either the Separate or combined action of the 
recovery condenser, the still condenser, and/or 
the air heating means, and also during the flow of 
Solvent and/or separated water from one part of 
the machine to another either in the Sealed 
chamber or in the solvent-clarifying System. 

48. A dry cleaning machine and solvent sys 
ten combined thereWith, comprising a chamber 
Sealed from the atmosphere; a solvent vat in the 
chamber containing a perforated drum which 
Washes, dries and extracts the work; a solvent re 
Covery condenser, and air heating means in the 
chamber; an air and vapor duct in the chamber 
communicating the vat with the recovery con 
denser, air and vapor filter means in the duct, 
an air paSSage in the chamber communicating 
the recovery condenser with the air heating 
means, an air conduit and blower means 
connecting the air heating means with the wash 
ing drum to blow air therethrough into the duct, 
a storage tank above the vat and a valved pas 
Sage leading therefrom down into Said vat, a 
dump tank below the vat and a valved passage 
connecting Said vat With Said dump tank; and a 
Solvent-clarifying System normally sealed from 
the atmosphere and in circuit with the Sealed 
chamber, including a still, a still condenser hav 
ing cold-water coils mounted above and con 
nected with the still, Said still condenser being 
located above the Storage tank, a steam supply 
pipe having a control valve connected with the 
still, and means holding said control valve nor 
mally closed, a piston and cylinder means op 

chamber sealed from the atmosphere; a solvent eratively connected with said control valve, and 
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a Water pipe interconnected between the coils 
in the still condenser and the cylinder to Open 
said control valve by water pressure flowing 
through said coils; piping having a pump con 
necting the dump tank with the still to force soiled 
Solvent from Said dump tank into said still, pip 
ing connecting the still condenser with the stor 
age tank adapted to deliver distilled solvent by 
gravity to said storage tank; and interventing 
connections from the still condenser to the stor 
age tank, to the sealed chamber, and to the dump 
tank, and a normally-closed safety valve in the 
interventing connections, whereby the sealed 
chamber and the sealed solvent-clarifying system 
interbreathe back and forth into each other dur 
ing either the separate or combined action of the 
recovery condenser, the still condenser, the still, 
and/or the air heating means, and also during 
the flow of solvent from one part of the machine 
to another either in the sealed chamber or in 
the Sealed solvent-clarifying system, and where 
by the steam to the still is ordinarily shut off by 
the control valve aforesaid when the still con 
denser Stops condensing, but if the control valve 
leaks abnormally the safety valve will open to 
vent the chamber and system to atmosphere. 

49. A dry cleaning machine and solvent dis 
tilling System comprising, in combination, a sealed 
chamber having a solvent vat and Washing drum, 
a Solvent recovery condenser connected with the 
wat, cold Water coils in the recovery condenser 
adapted to receive a uniformly constant supply 
of water flowing therethrough, a still condenser 
with cold water coils therein also adapted to re 
ceive and Operate on a uniformly constant flow of 
cold water therethrough, a still and a steam pipe 
COnnected therewith, said still being connected 
with the still condenser, and a normally-closed 
steam cut-off valve in the steam pipe, means 
Operated automatically by the uniformly con 
Stant flow of cold water aforesaid to open and 
hold open the steam cut-off valve; thereby inter 
locking the cold water flow with the steam flow, 
and thus the distilling and condensing actions are 
conjoint and are off and on together; a solvent 
flow connection between the still condenser and 
the vat, and from the vat back to the still; and 
interbreather connections between the sealed 
chamber, the vat, the recovery condenser, the 
still, and the still condenser, whereby pressure 
equalization takes place throughout the machine 
and System; the capacity of the still condenser 
being Sufficient to condense as fast as the still 
vaporizes, which precludes rise of vapor pressure 
in the system, coupled with the pressure equal 
ization and with the interlocked water and steam 
flow aforesaid, insures the internal operation of 
the sealed machine and system at a normally 
constant pressure proximate atmospheric pres 
Sure which reduces to a minimum the tendency 
for atmospheric breathing. 

50. A dry cleaning machine comprising, in 
combination; a Work-treating chamber sealed 
from the atmosphere, and having therein a wash 
ing vat adapted to receive solvent, a washing re 
ceptacle in the vat, a recovery condenser Within 
the chamber, a duct communicating the recep 
tacle and vat with the condenser, air-heating 
means within the chamber, a passage communi 
cating the condenser with the air-heating means, 
conduit and blower means communicating the 
air-heating means with the receptacle, thereby 
providing continuous air circulation thru the 
receptacle and condenser, to recover the solvent 
from the work in the receptacle; a dump tank 
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within the chamber under the condenser, a dump 
connection leading from the vat down to the dump 
tank and having a dump valve therein, a drain 
connection from the recovery condenser to the 
dump tank; a storage tank sealed from the at 
mosphere, an inlet valved connection from the 
storage tank to the Vat, a pipe line from the 
dump tank to the storage tank, a solvent-clarify 
ing filter in the pipe line, a pump in the pipe line; 
an interventing connection placing the storage 
tank in breathing relation With the Sealed cham 
ber, and an interventing connection also placing 
the dump tank in breathing relation with the 
Sealed chamber, whereby the solvent will flow 
freely to and from the storage tank and dump 
tank, and whereby the sealed chamber has a 
storing capacity to retain the solvent vapor until 
all thereof is reduced by the condenser. 

51. A dry cleaning machine and solvent System 
combined therewith; comprising a solvent vat 
sealed from the atmosphere, and in which is 
operatively mounted a perforated Washing drum 
which washes, dries and extracts the work; a 
Sealed solvent-recovery condenser, and a Sealed 
air heating means, an air and vapor duct com 
municating the upper part of the vat with the 
recovery condenser, an air and vapor filter 
means in the duct, an air passage communicating 
the recovery condenser with the air heating 
means, an air conduit and blower means con 
necting the air heating means with the washing 
drum to blow air therethrough and drive the Sol 
vent vapor therefrom into the duct, a sealed stor 
age tank above the vat and a valved passage 
leading therefrom down into said vat, a Sealed 
dump tank below the vat and a valved passage 
connecting said vat with said dump tank, a drain 
connection from the recovery condenser to the 
dump tank; and a sealed solvent-clarifying sys 
tem including a still, a still condenser mounted 
above the still with a connecting flue there 
between, said still condenser being located above 
the storage tank, piping having a pump connect 
ing the dump tank with the still to force soiled 
solvent from said dump tank into said still, piping 
connecting the still condenser with the storage 
tank adapted to deliver distilled solvent by 
gravity to said storage tank; and interventing 
connection means communicating the still con 
denser with the storage tank, with the sealed vat, 
and with the dump tank, whereby the vat and the 
solvent-clarifying System are both sealed from 
atmosphere under normal operating conditions 
and interbreathe back and forth into each other 
during either the Separate or combined action of 
the recovery condenser, the still condenser, 
and/or the air heating means, as well as during 
the flow of solvent in the machine or system. 

52. A dry cleaning machine and a solvent sys 
tem combined therewith; comprising a solvent 
vat sealed from the atmosphere, and containing 
a drum which washes, dries and extracts the sol 
vent from the work; a sealed solvent recovery 
condenser, and air heating means, an air and 
vapor duct communicating the vat with the re 
covery condenser, an air and vapor filter means 
in the duct, an air passage communicating the 
recovery condenser with the air heating means, 
an air conduit and blower means connecting the 
air heating means with the Washing drum to blow 
air therethrough and drive the solvent vapor 
therefrom into the duct, a sealed storage tank 
above the vat and a valved passage leading there 
from down into said vat, a sealed dump tank 
below the Wat and a valved passage connecting 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



O 

5 

20 

25 

30 

35 

40 

50 

60 

70 

75 

said vat with said dump tank; and a sealed 
solvent-clarifying system including a still, a still 
condenser mounted above the still with a con 
necting flue therebetween, said still condenser 
being located above the storage tank, Solvent pip 
ing having a pump connecting the dump tank 
With the still to force Soiled Solvent from said 
dump tank into said still, a valve in said solvent 
piping, a by-pass piping having a Solvent filter 
connected ahead of the pump with the solvent 
piping and also connected with the storage tank, 
also a valve in the by-pass piping, One or the 
other valves being optionally closed whereby to 
pump the soiled solvent either to the still or to the 
storage tank, piping connecting the still condenser 
with the storage tank adapted to deliver distilled 
solvent by gravity to said storage tank; and inter 
venting connections from the still condenser to 
the storage tank, to the sealed vat, and to the 
dump tank, whereby the vat and the solvent 
clarifying system interbreathe back and forth 
into each other during either the separate or 
combined action of the recovery condenser, the 
still condenser, and/or the air heating means, 
and also during the transfer of solvent from one 
part of the machine to another part thereof or to 
and from the solvent-clarifying system. 

53. A dry cleaning machine and a solvent sys 
tem combined therewith; comprising a solvent 
vat sealed from the atmosphere, and containing 
a perforated drum which washes, dries and ex 
tracts the work; a solvent recovery condenser, 
and an air heating means, both Sealed from the 
atmosphere; an air and vapor duct communicat 
ing the upper part of the vat with the recovery 
condenser, an air and vapor filter means in the 
duct, an air passage communicating the recovery 
condenser with the air heating means, an air con 
duit and blower means connecting the air heating 
means with the drum to blow air therethrough 
and drive the solvent vapor therefrom into the 
duct, a sealed storage tank above the vat and a 
valved passage leading therefron down into said 
wat, a Sealed dump tank below the vat and a 
valved passage connecting said vat with said 
dump tank; and a sealed solvent-clarifying sys 
tem, including a still, a still condenser mounted 
above the still with a connecting flue therebe 
tween, Said still condenser being located above 
the storage tank, piping having a pump connect 
ing the dump tank with the still to force soiled 
solvent from said dump tank into said still; 
gravity-flow piping connecting the still condenser 
with the storage tank adapted to deliver clarified 
Solvent by gravity to said storage tank; an inter 
cooler included in said gravity flow piping to 
receive and chill the distilled solvent, separate 
the water therefrom to purify said solvent, and 
a water draw-off vessel sealed from the atmos 
phere and connected with the top of the inter 
cooler to catch the separated water; and inter 
venting connections from the still condenser to 
the storage tank, to the vat, to the intercooler, 
and to the dump tank, whereby the vat and the 
Solvent-clarifying system interbreathe back and 
forth into each other during either the separate 
or combined action of the recovery condenser, 
the still condenser, and/or the air heating means, 
and also during the flow of solvent or the sepa 
rated Water from One place to another within the 
sealed machine or system. 

54. The combination specified in the foregoing 
claim, and characterized by providing a second 
water separator, designated as a recovery-con 
denser water-separator, comprising a sealed ves 
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sel connected with the sealeti recovery condenser 
to receive the condensate collected in said con 
denser, which condensate separates in said vessel 
into solvent and free water, which water rises to 
the top of the solvent, a pipe connecting the bot 
tom of said vessel with the dump tank to convey 
the water-free solvent thereto by gravity, a pipe 
connecting the top of the vessel at a point above 
the solvent level with a water receiver which is 
Sealed from atmosphere and which is located be 
low the water level so that the water drains there 
into, and an intervent connection from the sealed 
Water receiver to the Sealed solvent vat. 

55. A dry cleaning machine and a solvent sys 
tem combined therewith; comprising a solvent 
washing vat sealed from the atmosphere, and 
containing a receptacle which washes, dries and 
extracts the work; a sealed solvent recovery con 
denser, a sealed water separator connected 
therewith comprising a vessel to receive conden 
Sate from Said condenser, a sealed water receiver 
connected with the vessel, and an intervent con 
necting the water receiver with the wat; a sealed 
air heating means, an air and vapor communicat 
ing the vat with the recovery condenser, an air 
and vapor filter means in the duct, an air pas 
Sage communicating the recovery condenser with 
the air heating means, an air conduit and blower 
means connecting the air heating means with the 
washing receptacle to blow air therethrough and 
drive the solvent vapor therefrom into the duct, 
a Sealed storage tank above the vat and a valved 
passage leading therefrom down into said vat, 
a Sealed dump tank below the vat and a valved 
passage connecting said vat with said dump tank; 
and a Sealed solvent-clarifying system, including 
a still, a still condenser mounted above the still 
with a connecting flue therebetween, said still 
condenser being located above the storage tank, 
piping having a pump connecting the dump tank 
with the still to force soiled solvent from said 
dump tank into said still; piping including a 
Sealed solvent cooler connecting the still con 
denser with the storage tank adapted to deliver 
distilled and purified solvent by gravity to said 
storage tank, a sealed water receiver connected 
with solvent cooler at a point below the still con 
denser and above the storage tank; and inter 
venting connections from the still condenser to 
the last named water receiver, to the storage tank, 
to the vat, and to the dump tank, whereby inter 
breathing occurs during either the separate or 
combined action of the recovery condenser, the 
still condenser, and/or the air heating means, and 
also during the flow of solvent and/or separated 
Water from one place to another. 

56. A dry cleaning machine and solvent sys 
tem, in combination; comprising a washing vat 
Sealed from the atmosphere, and containing a 
perforated drum which washes, dries and ex 
tracts the work; a solvent recovery condenser, 
and an air heating means, both sealed from the 
atmosphere, an air and vapor duct communicat 
ing the vat with the recovery condenser, an air 
and vapor filter means in the duct, an air passage 
communicating the recovery condenser with the 
air heating means, an air conduit and blower 
means connecting the air heating means with the 
drum to blow air therethrough into the duct, a 
Sealed storage tank above the vat and a valved 
passage leading therefrom down into said vat, a 
Sealed dump tank below the vat and a valved 
passage connecting said vat with said dump tank; 
and a Solvent-clarifying system normally sealed 
from the atmosphere and in circuit with the vat, 
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including a still, a still condenser having cold 
water coils mounted above and connected with 
the still, said still condenser being located above 
the storage tank, a steam supply pipe having a . 
control valve connected with the still, and means 
holding said control valve normally closed, a pis 
ton and cylinder means Operatively connected 
with said control valve, and a Water pipe inter 
connected between the coils in the still condenser 
and the cylinder to open said control valve by 
water pressure flowing through said coils; piping 
having a pump connecting the dump tank with 
the still to force soiled solvent from said dump 
tank into said still, piping connecting the still 
condenser with the storage tank and adapted to 
deliver distilled solvent by gravity to said storage 
tank; and interventing connections from the still 
condenser to the storage tank, to the vat, as well 
as to the dump tank, and a normally-closed 
safety valve in the interventing connections 
adapted to open to atmosphere, whereby the wat 
and the solvent-clarifying system can inter 
breathe back and forth into each other during 
either the separate or combined operation of the 
recovery condenser, the still condenser, the still, 
and/or the air heating means, and also during the 
flow of solvent from one place to another, and 
whereby the steam to the still is ordinarily shut 
off by the control valve aforesaid when the still 
condenser stops condensing, but if the control 
valve leaks the safety valve will open to vent any 
excess pressure which the still may develop. 

57. A dry cleaning machine and solvent dis 
tilling system, in combination, comprising a sealed 
Washing vat with a washing drum therein, a sealed 
recovery condenser connected with the Wat, cold 
Water coils in the recovery condenser adapted to 
receive a uniformly constant supply of waterflow 
ing therethrough, a sealed still condenser with 
cold water coils therein and also adapted to re 
ceive and operate on a uniformly constant flow of 
cold water therethrough, a still also sealed and 
having a steam pipe connected therewith, said 
still being connected with the still condenser, and 
a normally-closed steam cut-off valve in the steam 
pipe, means operated automatically by the uni 
formly constant flow of cold water aforesaid to 
open and hold open the steam cut-off valve; 
thereby interlocking the cold water flow with the 
steam flow, by which the distilling and condensing 
actions are made interdependent, and are off and 
on together; a solvent-flow connection between 
the still condenser and the vat, and from the vat 
back to the still; and interbreather connections 
between the vat, the recovery condenser, the still, 
and the still condenser, whereby pressure equall 
zation takes place within the machine and its 
solvent system; the capacity of the still condenser 
being sufficient to condense as fast as the still 
vaporizes, which precludes rise of vapor pressure, 
coupled with the pressure equalization and with 
the interlocked water and steam flow aforesaid, 
insures operation at a normally constant internal 
pressure proximate atmospheric pressure, which 
eliminates the tendency for atmospheric breath 
ing, and conserves the solvent. 

58. A dry cleaning machine comprising, in con 
bination; a work-treating chamber sealed from 
the atmosphere, and having therein a washing 
vat adapted to receive solvent, a perforated wash 
ing receptacle in the vat for holding the work to 
be cleaned, a solvent-recovery condenser within 
the chamber, an air passage communicating the 
receptacle and vat with the condenser, air-heat 
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ing means within the sealed chamber, an air pas 
sage communicating the condenser with the air 
heating means, air duct and blower means Com 
municating the air-heating means with the wash 
ing receptacle, thereby providing a circulation of 
air confined within the sealed chamber and di 
rected through the receptacle to Vaporize the Sol 
went in the work and carry the vapors therefrom 
to the condenser where said vapors are reliquefied 
thus recovering the solvent; a solvent-receiving 
tank sealed from the atmosphere and arranged 
under the condenser into which the Solvent runs 
from the vat; means for transferring the solvent 
from the solvent-receiving tank back to the Wash 
ing vat and the receptacle therein, including a 
pipe line, a pump in said pipe line, and a filter 
means in said pipeline through which the solvent 
passes and is cleaned thereby; an interventing 
connection placing the sealed solvent-receiving 
tank in breathing relation. With the Sealed cham 
ber and the Washing vat therein, whereby the sol 
went will flow freely in its circuit from said solvent 
receiving tank to the washing vat and to the re 
ceptacle and then return to said tank without be 
coming air bound within the sealed machine, and 
whereby the sealed work-treating chamber acts 
as a vapor storage to retain the solvent vapor 
released from the work until all thereof is reduced 
and reliquefied by the condenser. 

59. A dry cleaning machine comprising, in Com 
bination; a work-treating chamber Sealed from 
the atmosphere, and having therein a washing 
vat adapted to receive solvent, a perforated wash 
ing receptacle in the vat, a solvent-recovery con 
denser within the chamber, a duct communicat 
ing the receptacle and Wat With the Condenser, 
air-heating means, a passage communicating the 
condenser with the air-heating means, conduit 
and blower means communicating the air-heating 
means with the receptacle, thereby providing a 
circulation of air thru the receptacle and con 
denser, to recover the Solvent from the work in 
the receptacle, a tank within the chamber to re 
ceive the solvent from the vat and from the sol 
vent-recovery condenser and temporarily store it, 
a pipe line from the tank to the vat to return the 
solvent to the latter, a solvent-clarifying means 
for cleaning the Solvent before returning it to the 
wat; and an interventing connection placing the 
tank in breathing relation with the sealed cham 
ber, whereby the solvent will flow freely to and 
from the tank and vat and whereby the sealed 
chamber has a storing capacity to retain the sol 
vent vapor until all thereof is reduced and re 
liquefied by the condenser. 

60. A dry cleaning machine comprising, in com 
bination, a work-treating chamber wholly sealed 
from the atmosphere, and the machine being con 
structed and arranged to clean the work without 
deodorizing it; a perforated receptacle operatively 
mounted in a vat within the chamber to tumble 
and whirl the work, a tank inside the sealed cham 
ber into which the solvent drains from the vat, 
piping and solvent-cleaning means to convey 
purified solvent from the tank back to the wat 
for reuse therein; means for circulating air 
through the perforated receptacle while said air 
is confined within the sealed chamber, air-heating 
means inside the chamber through which the con 
fined air flows before it reaches the receptacle, a 
solvent-recovery condenser inside the chamber 
through which said air passes after it leaves the 
receptacle, a drain from the condenser to said 
tank; and an interventing connection from the 
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tank to the inside of the sealed chamber, whereby 
the tank and chamber are adapted to breathe 
back and forth in and to each other to promote 
vapor-pressure equalization within the machine 
and promote the free flow of Solvent therein, and 
the air-circulating means being adapted to an 
extended operation for propelling the confined air 

through the receptacle until the condenser has so 
fully recovered the solvent that the confined air 
becomes purified and defunes the work without 
taking fresh air into the Sealed chamber. 

ERNEST DAVIS. 


