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This invention relates in general to the treating 
of garments and other articles to restore them to 
their original condition, and in particular to the 
removing of dirt, grime, grease and other soiling 
matters from garments and other articles by dry 
cleaning. 

In my copending application filed Sept. 21, 
1931, Serial Number 564,005, I have disclosed a 
dry-cleaning, machine in which the entire dry 
cleaning process may be carried out without at 
any time opening the machine to the atmosphere 
and without the necessity of distilling the fluid, 
which articles treated naturally hold, either by 
directly applied heat or by heat applied through 
the medium of a current of air. The present 
invention contemplates a novel dry-cleansing 
process and novel apparatus especially suited for 
carrying out the novel process. 
The novel process is particularly distinguished 

from the prior processes by reason of the fact that 
at no time are the articles treated moved through 
a liquid body of fluid. Thus during the washing 
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Step the articles are set in motion while dry and 
the fluid passed to them in the form of a coarse 
Spray after their normal washing movement is 
established. For this reason the power required 
to start and carry on the washing step is only a 
Small fraction of that required with the prior 
proceSSes, and I am able to operate a machine 
having the capacity equal to that of the largest 
machines at present available with a motor of 
about 4 H. P. whereas said present available 
machines when operating in accordance With the 
prior processes require motors of from 3 to 5 H. P. 
The capacity of the dry-cleaning machine of 

this invention is much greater than that of my 
said copending application by reason of a parti 
tion which subdivides the bowl thereof into a plu-e. 
rality of compartments. The partition not only 
increases the capacity of the machine but also, 
when the bowl is rotated from different ends of 
its axis of suspension provides different paths for 
the articles during the Washing step so that two 
degrees of intensity of movement of the articles 
treated may be had without changing the speed of 
rotation of the bowl. - 
With the improved dry-cleaning machine I have 

associated a minimum number of containers so 
inter-connected with each other and with the 
machine that several of them serve a plurality of 
purposes; thus I reduce the size, cost and weight 
of the system. I have designed one of these con 
tainers to act as a very efficient lint and moisture 
trap so that the Ordinary troubles arising from 
lint and moisture do not occur in the use of my 

1933, serial No. 662,490 
(Cl, 68-23) 
System. By reason of the novel Washing step the 
amount of fluid required for washing is only a 
small fraction of that usually required and I can 
Successfully carry On my novel process with mini 
mum expenditure for fluid. 

It is an object of this invention to provide a dry 
cleaning process of such a nature that at no time 
during the carrying on of which are the articles 
treated immersed in or moved through a liquid 
body of fluid, and during the washing step of 
which the articles treated are subjected to a coarse 
spray of fluid as they are moved or otherwise agi 
tated to free them from dirt. 

It is a further object of this invention to provide 
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a dry-cleaning system which includes a minimum 5 
of parts Some of which are adapted to serve a 
plurality of purposes, one of said parts being 
adapted to serve as a lint and moisture trap and to 
effectively remove lint and moisture from the 
System. 

It is a still further object of this invention to 
provide a dry-cleaning machine which includes a 
subdivided spherical bowl of large material to be 
treated capacity per unit volume which bowl may 
be driven from either end of its axis of suspension 
so that a plurality of degrees of intensity of move 
ment of the articles treated may be had during 
Washing without change in speed of rotation of 
the bowl. 

Further objects and advantages of the invention 
will be apparent from a consideration of the 
description which follows taken with the accom 
panying drawings, in which 

Fig. 1 is a perspective view of my novel dry 
cleaning System, 

Fig. 2 is a part sectional view of the dry-cleaning 
machine showing its construction and its driving 
arrangements, 

Fig. 3 is a sectional view of the bowl taken on 
line 3-3 of Fig. 2, and 

Fig. 4 is an enlarged detailed view of part of the 
driving arrangement for the bowl. 
The novel system as shown in Fig. I comprises 

a dry-cleaning machine, a filter 2, a distilling 
vessel 3, an air heater 4, a tank 5 and a tank 6. 
Filter 2 is of well-known construction and includes 
an outlet near its top which is connected by line 7 
to the top of machine , an inlet also near its top 
which is connected by line 8 to one of the Outlets 
of plug type multi-outlet valve 9, and an evacuat 
ing outlet near its bottom which is connected by 
valved line 0 and line to the inlet of motor 
operated fluid pump 2. Filter 2 as well as tanks 
5 and 6, includes a readily openable top which is 
normally held in closed position by means of the 
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continue as required to engage socket 60 and 
either Shaft 44 or 45. 

Ring 43, and consequently bowl 46, is rotated 
about the axis of shafts 4 and 42 by means of 
a motor 8 f which drives shaft 42 through pulleys 
82 and 83 and belt 84. 
The circuits of the various motors have not been 

shown as they are too well known. However 
Switches 85 for individually opening and closing 

10 the circuits of the motors are shown in Fig. 1 as 
mounted on the guard 86 which covers the driving 
elements of dry-cleaning machine l. For con 
Venience guard 86 has been omitted from Fig. 2. 

It is to be noticed that no matter which of shafts 
5 44 and 45 are brought into engagement with 

Socket 60 perforated bowl 43 always rotates in 
the same direction relative to container 37. How 
ever since the position of bowl 46 when socket S9 
engages shaft 44 is turned through 180° relative to 
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20 its position when socket 60 engages shaft 45, the 
effect of driving through one of the shafts rep 
resents a rotation of bowl 46 in the opposite direc 
tion to its direction of rotation when the drive is 
through the other shaft. Thus as best seen in 

25. Fig. 3 when the drive is through the one of shafts 
44 and 45 to give rotation a the material in bowl 
46 moves through the solid line paths and has 
substantially - one major drop per revolution, 
Whereas when the drive is through the other of 

30 the shafts bowl 46 has rotation a' and the ma 
terial moves through the dotted lined paths and 
has Substantially two major drops. Hence with 
rotation a' the agitation action is about double 
that obtained with rotation a. Because of this I 

35 am able to obtain 2 degrees of intensity of agita 
tion without changing the speed of the drive or 
reversing the rotation of shaft 52. 
To carry Out my novel dry-cleaning method 

filter 2 is first completely filled with dry-cleaning 
40 fluid, preferably trichlorethylene, and the amount 

of fluid which the maximum load of material 
treated will soak up and retain, plus a few gallons 
excess, put in tank 5. The door 87 of container 37 
is then opened by movement of closure means 89 

as and bowl 46 rotated about shafts 4 and 42 and/or 
shafts 44 and 45 until one of doors 48 is ac 
cessible. This door is then opened and its com 
partment loaded. The door mentioned is then 
closed. Due to the weight just added bowl 46 
will rotate to make the other door 48 accessible. 
Material is then placed in the second compart 
ment and its door 48 closed. No particular care 
need be taken to balance the load in the compart 
ments as the machine is self-balancing when bowl 

55 46 is rotating about the vertical axis and will work 
satisfactorily even with material in one compart 
ment only. Door 8 is then closed and made 
vapor-tight by movement of closure means 89. 
Wheel 70 is then rotated to bring the desired 

go one of markers 69 into registry with index 7, 
after which lever 68 is moved to cause engagement 
of socket 60 with the one of shafts 44 and 45 ad 
jacent to it. The circuit of motor 56 is then closed 
by the manipulation of its one of switches 85. It 
is to be noted that the material to be washed is set 
in motion and brought up to its maximum rota 
tion while dry, thus the starting load on motor 56 
is a minimum and I am able to operate a machine 
of as large a capacity as that of the largest ma 

to chine of the prior art with a motor 56 of only 
a small fraction of the horse-power of the corre 
sponding motors of the machines of the prior art. 
The valve in line ff. is then opened as well as 

the valve in line 6 and the handle of valve 9 
75 moved to place line 8 in communication with the 
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Outlet of pump 2. The proper switch 85 is then 
manipulated to set the motor of pump 2 in opera 
tion. Thus the fluid in tank 5 will through line 
6 pass to the inlet of pump 2 and from the out 

let of pump 2 through valve 9 andline 8 to the 
inlet of filter 2, filter 2 being always full of fluid. 
From the outlet of filter 2 the fluid will pass 
through line 7 to the top of container 37 and fall 
on the rotating bowl 46. Due to the perforated 
character of bowl 46 the major portion of the 
fluid will pass to the interior thereof as a coarse 
Spray. Hence the material to be treated during 
the Washing step is continuously agitated in a 
Space always filled with an ever-changing body of 
coarse spray of the cleaning fluid. The material 
will thus continuously receive and reject clean 
ing fluid. In carrying out the washing step just 
described the material treated is at no time carried 
through a body of liquid as such, with the result 
that the load on washing motor 8 is never great. 
The fluid after having passed through the ma 

terial falls to the bottom of container 37 and exits 
therefrom into tank 6 through line 26. From 
tank 6 it will pass through line to the inlet 
of pump 2. When the required amount of fluid, 
that is the amount of fluid which the particular 
load of material treated will absorb and retain, 
and an excess sufficient for circulation has been 
Withdrawn from tank 5 the valve in line 6 is . 
closed. This can be observed by looking through 
glaSSed peep-hole 88 in door 87. When the mate 
rials have been completely washed the circuit of 
motor 56 is again opened and the fluid allowed to 
drain from the material. The handle of valve 9 is 
then manipulated to connect line 3 with the out 
let of pump 2 so that the fluid draining from the 
material is returned to tank 5. 

Lever 68 is then moved to disengage socket 63 
from shaft 44 or 45 and the switch of motor 8 
closed. Ring 43 and bowl 46 will then rotate 
about the axis of shafts 4 and 42 to centrifuge 
Substantially all of the remaining fluid from the 
material treated. As previously stated bowl 46 
is self-balancing, that is, since it is suspended in 
ring 43 by shafts 44 and 45, it will always place 
itself so that the load is below its center and dur 
ing the centrifuging the load will always properly 
distribute itself automatically. 
The proportions of pulleys 82 and 83 and the 

Speed of motor 8 are such that the periphery of 
bowl 46 at shafts 44 and 45 will attain a speed 
sufficiently high to throw out from the material 
Substantially all of the retained fluid so that at 
the end of the centrifuging substantially only va 
pors of the fluid remain in the material. Pump 2 
is operated from time to time during the cen 
trifuging to pass the separated fluid into tank 5. 
At the completion of the centrifuging the cir 

cuits of motor 8 and the motor of pump 2 are 
opened and the valve of line i? closed. The valves 
of steam inlet 30 and condensate outlet 3 are 
then opened and the circuit of the motor that 
drives blower 28 closed. The valves in lines 2 
and 22 are then opened to allow cooling of the 
air passing through tank S. Wheel 70 is then 
rotated to again align one of markers 69 with 
index 7, after which lever 68 is moved to engage 
socket 60 with one or the other of shafts 44 and 
45. After this is done the circuit of motor 56 is 
closed to set bowl 46 in rotation to tumble the 
material treated as the air heated in heater 4 is 
circulated through them. 
Since the materials at this time contain only a 

very small amount of fluid and that in substan 
tially vapor-form, heater 4 is so regulated to just 
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4. 
mildly heat the air. The thus heated air in pass 
ing through the materials picks up the vapors of 
the fluid and the moisture which the materials 
reject at the temperature of the heated air. The 
thus laden air passes through line 26 into tank 6. 
Since as previously stated the coils of coil 20 are 
nestled against the side of tank 6 and the forami 
nous cylinder 23 touches the coils, the air cannot 
pass directly up through tank 6 and makes at 
least 2 passages through foraminous cylinder 23 
and in so doing gives up its lint. An amount of 
lint also drops in cylinder 23 due to the fact that 
the movement of the air therein is comparatively 
slow due to the large cross section of cylinder 23. 
Substantially all of the fluid content of the air is 
condensed in the lower portion of tank 6 whereas 
the moisture rises higher. This moisture is ab 
sorbed by the bag 24 filled with animal or vege 
table fibre such as wool or cotton fibre, having a 
definite affinity for moisture. 
The air is allowed to circulate and the materials 

tumbled until all of the residual cleaning fluid is 
removed from the material. It is to be noted that 
since the moisture given off by the material 
treated is absorbed by bag 24 undissolved water is 
never present in the cleaning fluid. The thus dry 
cleaned materials are then removed from dry 
cleaning machine and are not only thoroughly 
cleaned and devoid of water stains but at Worst 
have no more than just a faint trace of the odor 
of the cleaning fluid. With the process above 
disclosed since at no stage is the temperature of 
the materialis raised to such an extent that albu 
men or tannin spots are fixed, the usual Spotting 
operation may be performed either before or after 
the dry-cleaning. 
From time to time it becomes necessary to dis 

till the dry cleaning fluid in order to restore it 
to its original condition. To do this steam is 
passed through distilling vessel 3 by opening the 
valves in lines 32 and 34. Waive 9 is then manipul 
lated to connect line 35 to the outlet of pump 2 
and the valve in line 6 opened. Pump 2 is then 
set in operation to pass a proper amount of fluid 
into vessel 3. The vapors issuing from vessel 3 
pass through line 5 into container S. Some of 
these vapors also pass through lines 3 and f4 
into tank 5. The vapors as they descend into con 
tainer 37 condense by reason of the heat inter 
change with the waiis. Because of the large'sur 
face of container 37 the condensation of the va 
pors usually takes place at a sufficiently rapid 
rate. However in the event that by reason of 
high external temperature the dissipation of heat 
through the walls of container 37 is not sufficient, 
blower 28 will be set in operation, the valves in 
line 30 and 3 of the air heater 4 being closed, to 
conduct the vapors in contact with the coll of 
tank B. 
When the fluid has been entirely removed from 

tanks the valves in lines 6 and f will be closed 
and that in line iO opened so that the fluid will 
now flow from the filter to the inlet of pump 2. 
From time to time as the fluid collects in the bot 
torn of container 37 and tank 6 the valve in line .. 
O will be closed and the valves in line will he 

opened, valve 9 being manipulated to connect the 
outlet of pump 2 with line 8, so that the fluid 
may be removed from the bottoms of container 
37 and tank 6 into tank 5. After this is done the 
various valves will again be arranged to allow the 
passage of fluid from filter 2 to distilling vessel 3. 
At the end of the distilling operation the separated 
ends are removed from distilling vessel , by 

2,149,995 
means not shown, and the system again arranged 
for dry-cleaning. w 

It is to be noticed that container 3, tanks 
and 6, and the air circulating system perform a 
plurality of functions that is, they serve as con 
densers during the distillation and they serve 
their usual function during the dry-cleaning. 

I claim: 
1. A dry-cleaning machine comprising an outer 

container, a ring supported in said outer con 
tainer for rotation about an axis, an inner con 
tainer within said ring, aligned shafts fixed to 
said inner container and extending through said 
ring defining a second axis of rotation, means 
for rotating Said ring and Said inner container 
about Said first mentioned axis, means for rotat 
ing said inner container about said second axis, 
said rotating means last mentioned including 
movable means adapted to engage either of said 
shafts, and partition means dividing said inner 
container into a plurality of compartments, said 
partition means being such that when said mov 
able means engages one of said shafts tumbling 
paths for articles are provided and when said 
movable means engages the other of said shafts 
tumbling paths of different form are provided. 

2. A dry-cleaning machine comprising an outer 
container, a ring supported in said outer con 
tainer for rotation about an axis, an inner con 
tainer within said ring, aligned shafts fixed to 
said inner container and extending through said 
ring defining a second axis of rotation, means 
for rotating said ring and said inner container 
about said first mentioned axis, means for rotat 
ing said inner container about said second axis, 
said rotating means last mentioned including 
movable means adapted to engage either of said 
shafts, and partition means parallelly disposed 
to Said shafts dividing said inner container into 
a plurality of similar compartmeats, said parti 
tion neans being such that when said movable 
means engages one of said shafts tumbling paths 
for articles are provided and when said movable 
means engages the other of said shafts tumbling 
paths of different form are provided. 

3. A dry-cleaning machine comprising an out 
er container, a ring supported in said outer con 
tainer for rotation about an axis, an inner con 
tainer within said ring, aligned shafts fixed to 
said inner container and extending through said 
ring defining a second axis of rotation, means 
for rotating Sald ring and said inner container 
about said first mentioned axis, means for rotat 
ing said inner container about second axis, said 
rotating means last mentioned including mov 
able means adapted to engage either of Said 
shafts, and a 2 shaped partition dividing said 
inner container into a plurality of compartments. 

4. A dry-cleaning machine comprising an out 
er container having a top and bottom, a ring in 
said container, aligned shafts fixed to said ring 
defining an axis of rotation for said ring, one 
of said shafts being journalled at the bottom of 
said container and the other of said shafts being 
journalled at the top of said container and ex 
tending therethrough, means connected to said 
last mentioned shaft for rotating said ring about 
said axis, a perforated spherical inner container 
within said ring, aligned shafts fixed to said 
inner container and extending through said ring 
defining a second axis of rotation for said inner 
container, means for rotating said inner con 
tainer about Said second axis, said rotating 
means last mentioned including movable engag 
ing means adapted to engage either of said sec 
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ond mentioned aligned shafts, and partition 
means dividing said inner container into a plu 
rality of compartments, said partition means 
being such that when said movable engaging 
means engages one of said second mentioned 
aligned shafts tumbling paths for articles are 
provided, and when said movable engaging 
means engages the other of said second men 
tioned aligned shafts tumbling paths of different 
form are provided. VN 

5. A dry-cleaning machine comprising an out 
er container having, a top and a bottom, a ring 
in said container, aligned shafts fixed to said 
ring defining an axis of rotation for said ring, 
one of said shafts being journaled at the bottom 
of said container and the other of said shafts 

- being journalled at the top of said container: 
and extending therethrough, means connected 
to said last mentioned shaft for rotating said 
ring about said axis, a perforated spherical inner 
container within said ring, aligned shafts fixed 
to said inner container and extending through 
said ring defining. a second axis of rotation for 
said inner container, means for rotating said 
inner container about said second axis, said ro 
tating means last mentioned including movable 
engaging means' adapted to engage either of said 
second mentioned aligned shafts, partition means 
dividing said inner container into a plurality of 

30 compartments, said partition means being such that when said movable engaging means engages 
One of said second mentioned aligned shafts 
tumbling paths for articles are provided and 
when said movable engaging means engages the 
other of said second mentioned aligned shafts 
tumbling paths of different form are provided 
and means movable with said movable engaging 
means adapted to prevent rotation of said ring 
when either of said second mentioned aligned 
shafts are in alignment with said movable en 
gaging means and adapted to prevent movement 
of said movable engaging means when neither 
Gf said second mentioned aligned shafts are in 
alignment with said movable engaging means. 

| | | | 

6. In a combined washing, extracting and dry 
ing machine, comprising a stationary outer con 
tainer, an inner container surrounded by said 
outer container and mounted for rotation about 
a pair. of different axes without shifting the po 
sition of said inner container, means for rotating 
said inner container about one of said axes, 
means operatively connected to said first named 
means for locking said inner container against 
rotation about said other axis prior to initiation 
of rotation about said first axis, said axes of 
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rotation extending through said inner container 
at an angle to each other. 

7. A dry-cleaning machine comprising an out 
er container, a perforated inner container, adapt 
ed for rotation within the outer container, a pair 

sides of the inner container and defining the axis 
of rotation of said inner container, means for in 
troducing a cleaning fluid into and removing it 
from the outer container, means rotatable in 
one direction adapted to be selectively coupled 
tó either of the trunnions for rotating the con 
tainer in either direction, and a partition of 
stepped form within the inner container, the step 
of said stepped partition extending substantially 
parallel to the axis of rotation of said inner con 
tainer. 

8. A dry-cleaning machine comprising an out 
er container, a perforated spherical inner. con 
tainer, a pair of trunnions projecting radially 
outwardly upon opposite sides of the inner con 
tainer and defining the axis of rotation of said 
inner container, means for introducing a clean 
ing fluid into and removing it from the outer 
container, means rotatable in one direction 
adapted to be selectively coupled to either of the 
trunnions for rotating the container in either 
direction, and a partition of stepped form within 
the inner container, the step of said stepped 
partition extending substantially parallel to the 
axis of rotation of said inner container. 

of trunnions projecting outwardly upon opposite 
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