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*3 Claims.

This inventlon relates to methods and appa-
ratus for dry cleamng wool and other animal fi-
bres, halr fur and skms, and other fibres and
fibrous bod1es with a-dry cleaning solvent to re-
‘move grease, dirt, pitch, pamt and other im-
purities.

Heretofore, solvent dry cleamng of such ma-
“terials has beén by batch methods in which a
limited quantity .of - the material -is immersed
and sometimes. agltated in & bath of the solvent,
generally “in a heated; sealed vessel, for a long
period of time. “After the batch of material has
been washed with the solvent it is usually sub-
jected -to further treatment, normally in the
same vessel, for recovering solvent therefrom 1n
a closed solvent recovery system.

An object of the invention is to provide a novel
method and apparatus for solvent ¢leaning such
materials in a continuous operation to which
the. material is’ automatically continuously fed
and from which cléaned material is automati-
cally continuously withdrawn, which is speedier,
easier to operate and’ control, requires less hand
lapor and is less costly than prior methods. An-
other object is to provide such a method and ap-
paratus with which an improved cleaning action
of the solvent is obtained. Another object is to
provide such a method and apparatus which-are
effective for  simultaneously - extracting - the
grease, pitch and paint from raw wool, ~Still
another cbject is to provide such’ a method and
apparatus with ‘which the used solvent: can be
substantially fully recovered continuously and
automatically and purified for re-use, with re-
covery of extracted grease as a by-product.

Any suitable  dry cleaning - chemical or sol-
vent, or mixtures ‘thereof, may be used. Ex-
amples of suitable solvent are “chlorides of the
hydrocarbons having more than one carbon atom
such as-trichlorethylene, perchlorethylene, - di-
chlormethane, carbon tetrachloride, and tetra-
chlorethylene: also solvents such as dimethyl~

~ ketone, tretrahydronaphthalene,’ and - cyclohex-
anol; also Stoddard solvent, gasoline and ‘sol-
vents of the naphtha family, although this latter
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10

156

20

25

30

cleaning zone in which ‘fresh solvent is applied
to one or both of its surfaces by spraying, dipping,
flowing or brushing -the layer, while wet with

' solvent, and while 50 disposed that the solvent is

free to drain therefrom; is subjected to repeated
intermittent squeezing -action and preferably
also to ‘a working action which preferably in-
cludes both repeated alternate opposite flexings
of the layer transversely of its length: and re-
peated rubbing of its surfaces under pressure,
preferably in opposite -directions.

I have found that by such treatment the ma-
terial can be -cleaned of grease, pitch and like
impurities in generally less ‘time, and more ade-
quately than with the convertional solvent bath
process. Moreover, the process can be  per-
formed as & continuous operation with substan-
tially complete automatic feed ‘and control by
means of novel apparatus of the mventlon here=~
inafter described. - -

~ Preferably the process is conducted with sub-
stantially -complete recovery of ‘used solvent and
also of extracted 1mpur1t1es of the material which
form valuable by-products such-a$s lanolin- and
other ‘greases. This 'is accomplished by con-
ducting the cleaning operation in-a closed cham-
ber in which the used solvent and its fumes are
confined for intermittent” or “continuous - with-
drawal in a suitable solvent purifying and re-
circulating - system.' In addition, the material
‘after leaving ‘the cleaning zone is preferably
subjected to further treatment in-a closed cham-

" ber for removal and recovery of substant1a11y all

40

absorbed solvent.

The preferred apparatus of: the invention for
conducting the process as a continuous cleaning
operation includes, in the cleaning zone, a long
succession of ‘alterhate upper and lower rollers
between which the layer of material passes, and
which are rotated to advance the layer therebe-
tween. Each roller of the upper or lower set is
arranged between “the "adjacent two rollers of

" the other set. with their axes so spaced apart

group is less desirable because of relatively high

inflammability.

In the method: of the invention, the material
is subjected to cleaning while in the form of an
elongated layer which may be, according to the
nature of the material being treated, a bat or

" felt or hodies of unwoven, unspun fibres or hairs,
""one or more thicknesses of a woven fibrous fabric
or a succession of md1v1dua1 furs or. skins.  This
layer of material xs then advanced through a
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vertically that the layer of material passes over
them in- a sinuous path producing the alternate
opposite. transverse flexings of - the layer, and
with their axes so longitudinally spaced that the

layer is squeezed as it passes between their op-

posed surfaces. - The rollers, in addition to their
rotary movement which advances' the layer -of
material, are preferably also given ah oscillatory
movement, for example an oppos1te Telative end-
wise ‘oscillation’ of - successive rollers, which fur-
ther works the,’ material layer by rubbing and
scrubbmg 1t Means a.re provided for substan-
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tially continuously supplying fresh solvent to
the material as it is subjected to the action of
these rollers, a system of solvent spray pipes ar-
ranged over the rollers being a preferred ar-
rangement. The rollers and solvent applicators
are enciosed in a substantially air-tight chamber
which is connected in closed circuit with a sol-
vent purification and recirculating system.

The apparatus wm also generally. include a
subsequent chamber, also in closed circuit with
the solvent purification and recirculation sys-

tem, in which the cleaned layer of material Is.
exposed to heat or steam or both to'drive off ab- . .

sorbed solvent as recoverable vapor.

The process and apparatus will be further de~

scribed in connection w1th the accompanying
- drawing, wherein:

Fig. 1 is a diagrammatic side elevation of clean-
ing and solvent recovery apparatus of the inven-
tion, with solvent purification and recirculating

“apparatus. omltted ‘
Fig. 2 is a dlagrammatm side elevatlon of sol-
-vent purifying and remroulatmg -apparatus suit-
able for use with the. apparatus of Fig, 1;

Fig. 3 is a detail view in side glevation, in part
broken away, of working roller mechanism:of the
cleaning apparatus; and

Fig, 4 is .a section view on line 4—4 of Fig. 3.

Referrmg now to Fig. 1 of the -aceompanying
drawing, the cleaning apparatus therein indicated
is housed by a substant1a.11y alr tlght chamber {9
having al opposite ends thereof a pair of entrance
squeeze rollers 12.and. 2, pa,1r of exit squeeze rollers
14, Preferably, these squeege rolls are resiliently
pressed together by springs or the like and the
end walls of the chamber | 0 are sealed closely

--about them S0 that they.form part of substantially
air tlght end closures for the chamber The ma-
terial to be cleaned, in the formof a. Iayer L, is fed
to the hight between.the entrance squeeze rollers
{2, which are rotated 0 advance.the layer into
the chamber | 0, by a suitable feed device, shown
as an endless belt 16 running over pulleys 8.

After leavmg the entrance ‘squeeze rolls 12, the

layer L is engaged by upper-and lower banks of

worker rolls 20 whrch extend. between the en-
trance and - ex1t squeeze rolls and are rotated to
-advance the layer L through the- chamber (0 be-
tween said - rolls.. Rollers 20 .are preferably -ar-

ranged as-shown wit the rollers of each bank i

located between the aXes.of a.pair of rollers.of the
other bank, and so spaced -apart that each reller
exerts a squeezing action on ‘the layer-as it passes
between said roller.and -each .of the adjacent pair
of rollers.of the other hank and sothat the layer
follows a somewha.t sinuous. path :between . the
rollers. Some.or all of the rollers 20 are oscillated
in a manner to- cause the two. banks of rollers to
rub or press the two surfaces .of-the layer in op-
posite : directions, altemately one way and then
the other, which greatly . facilitates. the penetra-
tion of solvent into.the layer. and its. cleaning ex-
tractive action, particularly .on the pigment of
paint and tar. This. oscillatory workmg action is
preferably an-endwise reciprocation.of one of the
banks of rollers, -or .of. both banks in apposite di-
rections, the effect of which is torub or press the
surfaces of the layer opp031tely baok and forth
trahsversely of the.layer,

As the layer L is, -advanced-and Worked by the
rollers 20 it is contmuall t with dry. cleaning
solvent from spray.pi ended -above the
upper bank of -Tollers 20 within .chamber 10 and
connected by bra,nch pipes .24, ;26 with.a solvent
supply pipe 28. The downwardly directed spray

from pipes 22 wets the layer directly where it is

exposed between successive rollers 20 of the upper

bank and also indirectly by wetting the surfaces

of the upper rollers which in turn apply it to the
5 layer. The used solvent, containing impurities
extracted from the layer of material, drips to the
bottom of the chamber 10 where it is collected in
basins 30 from which it flows through branch
pipes 82 intoa drain pipe 34. Fumes of the sol-
vent, which may be applied in a heated condition,
rise through branch pipes 36 in the top of the
chamber into a collecting pipe 38.

‘The number of worker rollers 28 which it is de-
sirable to employ depends, of course, largely on
the speed at which it is desired to process ma-
terial with the machine, i. e., the speed of ad-
vance of the layer by the rollers. If a small num-
ber of rollers is used, the processing speed will
have to be low in order to obtain sufficient appli-
cation-of solvent.and working of the layer for ef-
ficient cleaning. I prefer to employ.a large num-
ber of rollers, housed in.a single elongated cham-
ber, as shown, or alternatively in separate suc-
cessive chambers, because adequate cleaning ac-
tion can thus be obtained at g high rate of proc-
essing speed. Also, I prefer to employ eneugh
spray pipes .or other solvent applicators so that
the layer is thoroughly wetted with the solvent
while it is acted upon by the working rollers.

The apparatus shown in-Fig, 1 includes a device
for treating the cleaned-layer to extract absorbed
solvent remajning therein after it issues from the
chamber {0. ‘This devrce .comprises a housing
forming -a successive, substantlally air-tight
35 chamber 40 having at opposite ends thereof en-
trance and.exit squeeze rolls.42 .and 44 which are
rotated to advance the layer into and out of the
chamber, these rolls being constructed .and ar-
ranged in the same manner as the rolls 12 and {4
to form a part of substantially air tight end clo-
sures for the chamber. Within the chamber 42,
hetween the rolls 42 and 44, there extends an end-
less apron 48, preferably .of chain or open mesh
construetion which carries the layer from the rolls
42 to the rolls 44, Below the apron 48 are located
heatmg devices 48 which, by heating the advanc-
ing Iayer, vaporize off.the absorbed solvent into
the chamber from ‘which it rises through branch
‘pipes 50 into collecting pipe 38.. Apron 46 may be
agitated to increase exposure .of the interior of
the layer to.the heat. The layer -of material is

carried between the, chambers 18 and 48 by an
endless apron 52 ‘which:is itself housed.in a cham-
ber 54 in which any, solvent fimes. escaping from
55 the layer are.collected and passed to the collector

.pipe 38 through hranch pipe 56.

Steam may. be used:instead.of dry heat to- exoel
. the solvent from the material.in chamber 40 in
which case said chamber will ordinarily he fol-

60 lowed by a drying chamber.

The layer L may be, according to the nature of
the .material to he freated, one -or more thick-
nesses of fabric, or a.succession.of skins or furs or
wool hat bodies .after. being -hardened or partly

65 fulled, or a .coherent ‘bat of unwoven, unspun
fibres. Where raw woo! is to be cleaned, the ap-
‘Pparatus shown in Fig. 1 will Tnormally be preceded
hy-bale openers, pickers.to.open up the wool and
preferably also by a so-called squirrel cage.or

70 similar device for shaking out.unadhered dirt such
as.disclosed .in. my U. S..Patent No. 2,292, 076, is-
sued August 4, 1942, Loosa fibres are, of course,
treated by.any. suitable means.to form the hat or
layer L which is delivered to the cleaning appa-

75 ratus.  Aftértlie cleaning operation, wool or other

10

30

P
C(



‘fibrous materials may be -subjected” o' crushing
and dusting operations, with or without a- pre-
ceding carbonizing step, to break down and shake
6ut residues of pigment of paint-and tar, shives
‘and insoluble dirt particles remaining in the ma-
terial, -t : e g
- In.Fig.'2 of the drawing there is indicated suit-
“able ‘solvent purification and recirculating-appa-
ratus for:the cleaning and solvent recovery ap-
-paratus of Fig. 1. In Fig. 2 solvent supply tanks
for clean solvent are shown at 60 equipped with
valved ‘outlets 62 at the base through which sol-
‘vent flows-into supply pipe 28 of the cleaning ap-
paratus through which it is- pumped by pump 63.
‘The drain pipe 34 for the used solvent liquid of
the cleaning apparatus is connected to a valved
inlet 64 of a distiller 66.in which ‘the liquid is-dis-
tilled to separate the solvent as a voldtile vapor
from the dissolved gredse, paint and other im-
“purities, and to which the used solvent is pumped
by 'a pump §5. A filter (not 'shown) may be in-
:¢luded in the pipe line 34 ‘The solvent vapors
from the distiller flow through a chimaey pipe-68
into. vapor collecting pipe 38 in which they are
mingled with solvent vapors recovered from the
chambers 10 and 40 and pumped by a pump 69 to
a condenser 10 where they are condensed to Hquid
form. The condensed, purified solvent lquid- is
recirculated to the containers 60 through pipe 12

and valved branch inlets T4 by pump Ti, either.

directly as shown, or' through one or more oil
- serubbers. . ST k
The grease and other impurities separated from
the solvent in distiller 66 may be withdrawn peri-
odically through a suitable piping system (not
shown)- : o
Figs. 3 and 4 of the drawing show in more detail
7 one form of worker roller mechanism suitable for
- the cleaning apparatus and method of the:inven-
. {ion, -the worker rollers:in this instance ‘having
the preferred lateral or endwise reciprocal work-
ing or rubbing movement. o S
As'shown in these figures; the-roller mechanism
has & bed frame. 100 at the ends of 'which are

vertical supports 102 (Fig. 3) having tubular up-.

per ends on which are slidably mounted the ends
of an upper frame (04. Frame {00 has fixedly
mounted thereon transverse rods 106 on which is
- slidably mounted, by means:of ‘collars 108 alower

s yoller carrying subframe. 10, - Similarly, frame.

{04 has fixedly mounted thereon transverse rods
112 on which is slidably suspended, by means of
collars 114, an upper roller carrying sub-frame
116. The upper and lower banks of working
rollers 118, which correspond to those diagram-
matically indicated at 20 in Fig. 1, are mounted
on shafts 120 which are rotatably journaled
through the opposite side members of sub-frame
1186, 119, respectively, and held therein by collars
i22 at opposite sides of said members. 'The roller
shafts 120 have fixed thereto, at one end, worm
gears 124. Rotatably journaled through support-
ing arms 26 fixed to the corresponding side
member of the upper and lower sub-frames 116,
{10 are a pair of drive shafts 128 carrying worm
gears 130 which mesh with the worm gears 124
of the upper and lower banks of rollers respec-
tively. The upper drive shaft 128 has a driving
sprocket 132 connected by chain 134 to a sprocket
{36 on a main drive shaft or motor shaft 138
rotatably mounted on a lateral extension, above
the sub-frame 104, of a fixed vertical frame 140
at one side of bed frame 100. Lower drive shaft
128 has a driving sprocket 142 connected by chain
144 to a second sprocket 146 on upper shaft 128,
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- particles clinging to the rollers.
40

-at-opposite sides of shaft

.at. 164 to sub-frame-{10.

which is:slidable on:said supports, rests.
-frame ‘is’ yieldably urged against: said: stops by

.supports.
. The surface

2,479,358

- Also rotatably mounted on frame 140 i$'a shaft
148, driven by sprocket and chain connection from
shaft 138, and carrying a crank disk 150 having
pivoted thereto one end of a-crank arm 152,  The
other end of :arm 152 is pivoted to. a lever i54
pivoted ‘hetween its ends on'a shaft 156 fixed to
frame 140, ' A pair of levers 158, 160 have one
end pivotally connected to lever 154, respectively,
{56, The opposite end
of lever. 158 is pivoted at 162.to sub-frame 116
while the-lever 160 has its opposite end pivoted

Rotation of shaft 148 rocks lever 154 by means
of crank arm 152 so that the levers 158, 160 are
reciprocated endwise in opposite directions, which

-in-turn causes the sub-frames 110, {16 and their
-panks of rollers |18 to slide to and fro, oppositely,

on rods 106 and 112, respectively, endwise - or
axially. of -the rollers I8. Roller drive shafts
128, being carried: by ihe respective . sub-frame
110, 116, remain in driving engagement with the
roller worm gears throughout this endwise recip-
rocation so that the rollers are continuously ro-
tated, the chain drive to the upper shaft 128
having sufficient flexibility to permit this move-
ment ‘without disturbing the drive. S
The minimum spacing. between: the two beds

" of ‘rollers is adjustable by means of -adjustable

stops 166 (Fig..3) on the:tubular upper. ends of
supports 162, on which the upper frame: 104,
Said

springs 163 surrounding the supports above the
frame and bearing at opposite ends against the
frame. and against collars: 1710 adjustable on the

of the rollers: 118 is kept clean by
means of scrapers.or-brushes. which remove dirt
As shown more
particularly in‘Fig:. 3, the rollers {18 of the lower

bank are -each - provided. with -a flat, vertically
. arranged scraper blade 130 which is fixedly con-

nected-at its ends to frame 110 and disposed below
the roller: with - its -scraping knife edge closely
clearing. the under surface of the roller, - The
dirt scraped off the rollers by these serapers falls

-into the solvent collecting basins below the rollers.

. The rollers of the upper bank are also provided
~with scrapers 182, these, as shown in Fig. 3, being

helically turned about the roller surface from

- their. ends toward the middle so that their outer
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ends are below their central portion. This en-
ables the dirt scraped from the roller surface to
clear longitudinaily of the scraper blades over
their lower outer ends where it can drop into the
collecting basins below the roller bed free of the
layer of material being cleaned and of the lower
rotiers. Scrapers {82 may, as shown, be supported
by connection at their ends to the frame [16.
Rolers {18 may have smooth surfaces as shown,
or they may be roughened as by the provision of
longitudinal grooves, or both longitudinal and
radial grooves, or by the provision of ribs.
While it is preferred to produce the working
rubbing action upon the layer by an endwise
osciliation of the rollers as by the mechanism
herein specifically illustrated, a like effective
action may be produced in other ways. For. ex=
ample, a similar effect may be produced by rotat-
ing successive rollers of the two banks in the
feeding direction at slightly different peripheral
speeds. This may be by rotating all the rollers
of one bank at slightly slower speed than the
rollers of the other bank but is better accom-
plished by rotating the rollers of the two hanks at



“two heds -the -rollers of ,, »
~posed transversely of the path of .travel .of.-4he
Jayer; means-for-rotating said rollers ‘to. advance

-variant-speed within .each .revolution, as by an
-eccentric drive to -the .roller drive .shafts, the

‘variant drive-to the two:banks being out of phase.

In-either ease, the effect is to-produce a.rubbing,

scrubbing action on the surfaces of the layer oppo- -

sitely -in the direetion of ‘travel of the layer,
instead of transversely thereof as with the mech-

-anism shown,

It will be understood that by illustrating herein

‘breferred-forms -of mechanism for. practicing the
-process, 1-do- not-intend -to- limit - the . invention

thereto, but only as may. be required by .-the’_a,p.-

-pended. ¢laims,

T-claim:-

-1. /The method of dry cleaning and degreasing ;
‘a-majterial of the nature of wool-and other fibres
-and -fibrous -bodies, ‘hair, skins, fur and fabrics

Wwith -a -dry-cleaning grease dissolving . solvent

~which ecmprises. econtinuously advancing the ma-
-terial in layer form. through an -elongated. clean-
-ing: zone in a-sinueus path and therein feeding

selvent-at .o plurality of longitudinally spaced

“points- through the. layer and .draining used.soel-
~vent- therefrom while at a plurality of peints
“spaced longitudinally of the layer, subjecting the

layer to simultaneous rolling.squeezing and hend-

~ing action and-to simultaneous reciprocal trans-
-yerse rubbing and:scrubbing -action.relative to said
-advancing
~faces,
2. Apparatus for:cleaning and degreasing wool

layer oppositely on. its opposite. .sur-

-and.other materials. .with .a dry=cleaning, grease

“dissolving: solvent which .comprises in -combina-
-tion, ‘means for supporting and continuously .ad-
-yaneing .a layer .of the material including .a. first

bed of roliers engageable with one surface .of the
layer -and- a-second bed .of . rollers -engagenble
with the opposite surface .of the layer. between
rollers .of - said .first tbed, .the beds of rollers
‘being -closely spaced and -the.adjacent rollers
of -the respective -beds being closely -spaced. to
‘squeeze the: layer between the.rollers .of said
said beds being .dis-

‘the ‘layer-therebetween; means for -continuously
oscillating all -of ‘the rollers of one of said:‘beds
endwise relative to adjacent rollers of the other
‘said bed to exert-transverse working pressure-on

the layer alternately in opposite -directions -and..

‘means connecting to a Source of & $aid solvent
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-tion, means for supporting and

said re

-rollers. of .one of ;
-Follers: of - the .oth
-Working pressure on
layer alternately in <
-conneeting £o a source of a said solvent under
-bressure for applying said solvent to a surface of

‘nder .pressure for applying said solvent to a

‘Surface of the layer while the layer is acted on

Jy.said rolers. - -

3. Appargtus for cleaning and degreasing wool
and .other materials with a dry-cleaning, grease
dissolving solvent which comprises in combina-
j continuously ad-
vaneing a layer of the material including a first

hed of rollers engageable with one surface of the

layer and 2 second bed of rollers engageable with

She opposite surface of the layer between rollers

of.said first bed, the beds of rollers being closely
4. wne adjacent rollers of the respective
ing closely spaced to squeeze the layer
n the-xollers, of said two beds the rollers
heds-heing disposed transversely of the

Vel of-the layer, means for rotating
Is-to _advance the layer therebetween,
means for. continyously oscillating all of the
2id beds relative to adjacent
er.said.bed to exert opposite
the opposite surfaces of the
-Opposite directions, means

the layer while the layer is acted .on by said
rollers, and means for removing dirt from. the
suriace of.said rollers.

- MANFRED T. HOFFMAN.
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