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@ Improved continuous batch type washing machine and method for operating same.

@ There is disclosed a continuous batch type washing
machine wherein means are provided for exchanging liquor
in one or more of the successive compartments in which
individual drums (1-8) are rotatable in order to avoid injury to
the goods due to incompatibilities between the goods and
the liguor which would result from transfer of the goods into
a compartment containing the liguor and/or circulation of the
liquor into a compartment for a drum containing the goods.
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IMPROVED CONTINUOUS BATCH TYPE
WASHING MACHINE AND METHOD
FOR OPERATING SAME

This invention relates in general to the wash-
ing of cloth goods, and, more particularly, to improve-
ments in continuous batch type washing machines and
methods for operating same. -

In machines of this general type, which are
also often known as "tunnel" washers, each of a suc-
cession of drums or baskets is mounted for rotation
within a bath of ligquor during each washing cycle, each
bath being contained with an individual compartment of
a succession of compartments fofming the tunnel., Means
are provided for transférring cloth goods from each
drum into the next successive drum, intermediate washing
cycles, and for causing ligquor to circulate through each
drum compartment and maintaining a desired level thereof
making up the bath during each washing cycle. Thus,
successive batches of cloth goods may be fed into the

leading drum at front end and removed from the trailing

S at the rear end following passage through the inter-

mediate drums.

| Depending on the design and arrangement of the
individual machine, water may be circulated through one
or more drum compartments at the front portion of the
machine for pre-wash purposes and soap may be added to
the water circulated through several of the following

drum compartments in the main wash stage of the machine.
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The goods may then be rinsed with water circulated
through one or more succeeding drum compartments, and
then bleached, starched or otherwise treated with
chemicals added to the water circulated through the
final drum compartments. In some cases, ligquor may
not pass entirely through the machine from one end
to the other - e.g., certain of the different types of
ligquor may be prevented from commingling.

Since the goods are transferred from one drum
to the next successive drum at tlie same time - i.e.,
during transfer cycles intermediate wash cycles - each
batch is treated in each drum for the same length of
time, whether that treatment be pfé—waéﬁ, main wash,
rinse or chemical. Consequently, and by ﬁay of example,
the goods may have to pass through only'a single drum
during pre-wash, but several drums in order to be thor-
oughly washed and/or thoroughly rinsed. Thus, although,
as previously mentioned, certain types of liquor may not
be permitted to commingle with one another, liquor of a
particular type may nevertheless be caused to circulate
from one drum cbmpartment into an adjacent'drum compart-
ment, and possibly from that drum compartment into one

or more additional adjacent drum compartments. Further-

more, this circulation of liguor may be co-current with

or contra to the direction in which the goods are trans-
ferred from one drum to the next successive drum of the
machine.

Preferably, each drum has coaxial inlets and
outlets in its opposite sides, and the goods are trans-
ferred through the outlet in one drum into the inlet in
the next drum by means of a scoop-like member mounted
within each drum and extending through openings in
intermediate walls of the tunnel which divide it into
compartments. _Thus, as shown and described for example
in U. S. Patent No. 4,236,393, the scoops are of such
construction that, wﬂen the drums are oscillated within

limits, the goods therein are not transferred, but
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instead tumbled so as to promote thorough washing of
the clothes. However, when the drums are rotated a
predetermined extent in one direction, an inclined
wall of the scoops assumes a positidn in which the
goods are caused to slide downwardly thereover into
the next drum. After a relatively short intexval,
during which the goods are transferred, the drum re-
sumes its oscillatatory motion during a subsequent
wash cycle. As known in the art, in other machines of
this type, the cloth goods may be tumbled and washed
during repeated full circle rotations of the drum in
the opposite direction. _ .
It is often necessary, or at least desirable,
to pass through the machine a formula comprising suc-
cessive batches of cloth goods which arxre incompatible
in the sense that the liquor in which one batch is
treated in a given compartment would be injurious to
the goods in the adjacent drum compartment into which
such liquor is next to flow. Forxr ekamplé;,if liguor in
which goods dyed with fast colors had been washed was
circulated into the drum compartment in which®"white
goods were to be washed, it would of course add un-
desired color to the white goods. An incompatibility
might also arise by virtue of the fact that the liquor
in a given drum compartment would be injurious to the
goods which are to be tfansferred from the neit pre-
ceding drum compartment into that drum compartment.
Thus, for example, in the example noted above, wherein
dyed goods are followed by white goods, the liquor in
the compartment into which such white goods are to be
transferred would again add undesired color to them.
On the other hand, although successive batches
of different goods may create an incompatibility when
fed through the machine in one sequence, and thus in
accordance with one formuia, they may not when fed
therethrough in the opposite order, and thus in accoxd-

ance with another formula. .For example, while dyed
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goods and white goods may create an incompatibility
if the white goods follow the dyed goods, as above
described, they may not if the order is reversed.

The reasons for incompatibility may be other
than or in addition to color, as in the above-
described formula of white goods which follow goods
containing dyestuff which is not cbélorfast. For
example, temperature may be a factor in determining
the incompatibilities of a given formula in that the
liquor in one drum compartment may be too hot for the
goods which are to enter it next, or for the goods in
a drum compartment into which such liquor is to flow
next. Chemicals may alsoc be a factor in that the
liquor in a given drum compartment may contain bleach
which is incompatible with colored goods which are to
enter it next. Or, liquor in a given drum compartment
may be very dirty, due to soil from the goods washed
in that compartment, and thus incompatible with clean
goods which are next to enter it. It is thus in these
senses, and other senses which will be apparent to those
skilled in the art, that the term "incompatibility" is
used throughout this application.

In the operation of prior machines of this
type, it has been the bractice to avoid, or at least
mitigate, such incompatibilities by 1eavihg certain of
the drum ééﬁpartments empty. However, this in effect
negates the "continuous" aspect of the machine and thus
cuts down on its capacity for any given period of time,
and it is therefore the primary object of this invention
to provide a machine of this general type which is of
such construction and which may be so operated that
batches may be passed continuously therethrough despite
such incompatibilities. A more particular object is

to provide such a machine, and method for operating it,

which does not require extensive changes in and/or

additions to existing machines of this type.
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These and other objects are accomplished, in
accordance with the illustrated embodiment of the
present invention, by a machine which comprises, as in
prior machines of the general type described, a means
for transferring cloth goods from each drum into the
next successive drum intermediate washing cycles, and
for causing liquor to circulate through each drum com-
partment and from at least one compartment into an adja-
cent compartment of a pair of successive drum compart-
ments, while being maintained at a desired level therein
during a wash cycle. In addition, however, such machine
comprises a means which is operable, at the beginning of
each wash cycle, and in response to the incompatibility
of the liquor in the one drum compartment with the goods
in the adjacent drum compartment, for iﬁterrupting the
circulation of liquor from séid one into said adjacent
drum compartment and diverting it elsewhere, and for
replacing‘the liquor which the adjacent drum compart-—
ment was to receive from said one drum compartment with
liquor compatible with the goods in the adjacent drum
compartment, together with a means which is Jdperable,
at the end of each wash cycle, and in response to the
incompatibility of liquor within the next successive drum
compartment of said pair of compartments into which the
goods are to be transferred upon completion of the wash
cycle, for draining the-liquor therefrom, and at the
beginning of the next wash cycle, adding liquoxr to the
next successive drum compartment into which such goods
have been transferred which is compatible therewith in
order to replace the liquor which was drained therefrom.

More particularly, the liquor may be caused to
circulate from at least one drum compartment to the next
successive drum compartment of a pair of adjacent drums.
The ligquor may also be caused to circulate from at least
one drum Eompartment to the next preceding drum com-

partment of a pair of adjacent drum compartments.
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Furthermore, as in the illustrated embodiment of the
present invention, in one stage of the machine, liquor
may be caused to flow into the preceding drum compart-
ment, and thus in counterflow relation with respect to
movement of the goods through the machine, and, in
another stage, liquor may be caused to flow into the
next successive drum compartment, and thus in a co-
current relation with respect to the direction of move-
ment of the goods through the machine.

More particularly, the preferied and illus-
trated embodiment of the machine includes means for
draining liquor from each drum compartment and filling
each drum compartment with liguor at a relatively fast

"rate, so that, in the event of an incompatibility be-

tween the liquor in a given drum compartment and the

goods in the next preceding drum compartment, as above

described,\fhe liguor in the given drum compartment may

be drained therefrom, just prior to transfer of the

goods thereto, andreplaced with ligquor compatible with - _:

the goods following such transfer and at the start of

the next wash cycle. Aléﬁ afﬂa:the'circulationsbf liquor

from the one drum compartment into the other drum com-

partment has been interrupted and diverted elsewhere,

at the beginning of a wash cycle, it may be reestablished
at the start of the next wash cycle when the liquor in
such one drum compartment is compatible with the goods in
the other drum compartment. In any event, dﬁring opera—
tion of the machine, the means for so draining and filling,
as well as the means for interrupting circulation and
divertint it elsewhere, may be operated in response to
observations of the incompatibilities of the particular
formula of goods being moved through the machine.

As will be appreciated, particularly in the

light of the description to follow, a machine of this

general type may be so modified as to permit its operation
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in accordance with the present invention with rela-
tively little additional cost.. Furthermore, the
existing parts and their functions may be retained
without interfering with the operation of the present

invention. Still further, these additional parts

may be programmed for operation automatically in

response to the incompatibilities of the formulas,
and thus with a minimum of personal attention on the
part of the operator of the machine.
In the drawings, wherein like reference char-
acters are used throughout to designate like parts:
Figs. 1 to 9 are diagrammatic, longitudinal
sectional views of a machine constructed .in accordance
with the present invention, and illustrating the manner
in which such machine is operated during each successive
washing cycle as batches of goods are caused to move
continuously fherethrough from one drum to another; and
‘Fig. 10 is an enlaréed, detai%ed perspective

view of the means by which liguor in one drum compart-

~ment may be selectively circulated -into the next pre-

ceding drum compartment or diverted elsewhere.

With reference now specifically to the above-
described drawings, the overall machine, which is
indicated in its entirety by reference character 20,
includes a succession of drums 21 each of which is

rotatable during each washing cycle within a bath of

.liquor contained within individual compartments 22

of an elongate tunnel 23 intermediate dividing walls 26.
The front (leftmost) compartment of the tunnel has a
central inlet opening 24, the rear (rightmost) compart-
ment of the tunnel has a central outlet opening 25,
and coaxial openings are formed in the dividing walls
between adjabent compartments.

In the illustrated machine, there are eight

successive drums as indicated by the numerals assigned
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to them, each rotatable within an individual compart-
ment to enable certain assigned functions to be per-
formed therein during each wash cycle, as will be
described, although this number and arrangement of the
successive drums and compartments is merely typical.
The drums are mounted in any suitable manner within
the tunnel for coaxial rotation in opposite directions
within each compartment, as shown, for example, in the
aforementioned prior Patent No. 4,236,393.

Inlet and outlet openings are provided in
opposite sides of each drum, witn the inlet of drum 1
opening to a chute at the inlet opening to the leading
compartment, and the outlet of drum 8 opening to the
outlet opening in the trailing drum. The inlets and
outlets of adjacent drums are connected .so that, during
a transfer cycle intermediate.wash cycles, goods may be
moved through the outlet of one drum into the inlet of
the adjacent drum. Thus, each drum has a scoop 28
which is of such construction that, upon_rotation of
the drum in one direction in a predetermined rotational
position, as indicated diagrammétically in Figs. 2 to 9,
it transfers goods from that drum into the ne;t suc- .
ceeding drum by sliding downwardly over an inclined
wall thereof. As previously described, the scoop or
transfer means is also of such construction that, when
oscillated‘Withinrlimits, or when rotated continuously
in the direction opposite to that in which transfer takes
place, the clothes will be caused to tumble within the
drum in order to promote treatment of the cloth goods.

In the sense that the terms are used herein,
transfer cycle means that interim the operation of the
machine that the scoop or other transfer means occupies
that position in which the goods are actually moved from
one drum to the other, and wash cycle means those other
interims prior to and following each transfer cycle -
i.e., prior to or following movement of the scoop into.

or out of its transfer position.
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Machine 20 is preferably of modular con-
struction wherein each compartment and the drum
rotatable therein provides an individual module adapted
to be assembled with other modules into a tunnel of
desired construction. 1In the illustrated machine,
drum 1 is devoted to a pre~wash, while drums 2 and 3
are devoted to a main wash. The cloth goods are
adapted to be rinsed in the drums 4 and 5, and to be
chemically treated in the drums 6, 7 and 8. This
chemical treatment may include a bleaching operation
in the drums 6 and 7, and a starching operation in the
drum 8. In the continuous operation coptemnlated by
the present invention, dirty goods are’lntroduced into
the inlet chute 27 by means of a conveyor 29, and
clean goods are received by a conveyor 30, from drum
8 for transport to an e#tractér of some type.

In the illustrated machine, liguor in the
form of water is circulated into the compartment for
pre-wash drum 1 by means of a conduit 31 leading
from a container 32 for the water._ The bath is main-
tained at a desired level in drum 1 by means-of a weir
indicated diagrammatically by loop L, which, as will
be described in connection with Fig. 10, is preferably
mounted on the outside of the tunnel. Water passing
over the weir is drained to a sewer or other suitable
place for disposal, as indicated by the downwardly
pointed, long leg of the loop. Conduit 31 includes a
parallel circuit having both a line 33 for fast-filling
the compartment for drum 1 and a line 34 for filling it
at a slow rate. Ordinarily, and in the absence of an
incompatibility between the liquor in drum 1 and the
goods next to be received therein from the chute 27,
such as will be described to follow, water will be
supplied to the container drum 1 by means of the slow-
£fill valve 34. However, the fast-fill line may also
be used to flush cloth goods from the chute into the

container for drum 1.
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Liquor in the form of water is also added to
the compartment for drum 5 at a relatively slow rate,
as indicated by letters "S-F" above the arrow leading
downwardly into the compartment, and is caused to cir-
culate from the compartment for drum 5 into the compart-
ment for drum 4, from the compartment for drum 4 into
the compartment for drum 3, and from the compartment for
drum 3 into the compartment for drum 2, by means of
conduits 35 connecting adjacent compartments with one
another. A similar loop having a weir at the upstream
end of each such conduit maintains a desired level of
liguor in the compartment to which it is connected. As
shown, loop L leading from the compartment for drum 2
has a drain leg, as in the case of the loop leading from
the compértment fof drum 1. In the'absénce of incom-
patibilities to be described ﬁmxﬁnaﬁgr liquor added
to the compartment for drum 5,will be circulated through
that compértment as well as 6ompartments'for drums 4,

3 and 2 in counterflow relation with respect to the
direction of movement of the goods. through the machine.

As will also be ‘described to follow, chemical
in the form of soap may be added to the liguor in the
compartments for drums 2 and 3, as it is circulated
therethrough from the compartments for drums 4 and 5.
Also, additional chemical may be added to the liguor
in each of compartments for drums 2 and 3 in order to
augment chemical drained therefrom with liguor in the
compartment, as will also be described.

In a similar manner, and in the absence of
incompatibilities, liquor in the form of water which
may contain bleach is circulated through and maintained
at a desired level within the compartments for each
of the drums 6 and 7. Thus, as indicated in Fig. 1,
water is supplied to the compartment for drum 6 through
a slow-fill line indicated by the letters "S-F" above
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the arrow in Fig. 1, 'and bleach is added to the water
through a separate connection (not shown) to form the
liguor which is ecirculated from this compartment into
the compaftment for drum 7 through a connecting conduit
36. The bath is maintained at a desired liquid level
within the compartment for drum 6 by means of a loop L
having a weir at the inlet end of connecting conduit
36, similarly to conduit 35, and by means of a loop L
in the compartment for drum 7 having a drain leg there-
from similar to those above described. Thus, in the
bleaching stage of the washing operation, the liquor
flows in a co-current relation with respect to the move-
ment of the goods through the machine.  ”

The compartment for drum 8 is_similar to the
compartment for drum 1 in that, in the absence of an
incompatibility, as will be described to follow, liquor
is circulated through it independently of circulation
from ox inﬁd adjacent compartments. Thus, as shown in
Fig. 1, water is supplied to the compartment for drum 8
through a slow-fill line indicated by the letters "S-F"
above the arrow leading.downwardlykinto the ggmpartment,
and starch is added to the water to form liguor which
is maintained at a desired level in the compartment
by meaﬁs of a loop L having a drain leg leading to a
suitable placé of disposal outside of the compartment.
As previouély described, goods which are transferred
out of the drum 8 slide downwardly over the scoop 28
onto a conveyor 30 for transport to an eﬁtractor.

For reasons which will be more fully undexr-
stood from the description to follow, the compartments
for drums 2 to 4 and 7, as well as those for the drums
5, 6 and 8, are provided with means for adding liquor
therethrough at a slow rate, as indicated by the
letters "S-F" above arrows leading thereto, and each of
drums 2 through 8 are also provided with means for

adding liquor thereto at a fast rate, as indicated by
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the letters "F-F" above an arrow leading downwardly into
the upper end of the particular compartment. 1In addi-
tion, the letters "C-A" above an arrow extending
downwardly into the Compértments for drums 2, 3, 6, 7
and 8 indicate lines through which a chemical éugmenta—
tion may be added thereto. These chemical augmenta-
tions may comprise, in a typical machine such as that
illustrated, and in addition to soap in the case of the
compartments for the main wash drums 2 and 3, as pre-
viously described, bleach in the case of the compart-
.ments for the drums 6 and 7, and starch in the case of
the compartment for the drum 8.

In order to facilitate a aeségiption of the
operation and function of the slow—fill,-fast—fill lines
and the chemical augmentation lines, the letters unsed to
designate each appear only on those Figures in which such
parts are in use during the wash cycle illustrated in
that Figure. Thus, in the caée'of the initial wash cycle
shown in Fig. 1, for example, the letters "S-F" appear
only in connection with the lines for slow-filling the
compartments for the drums 5, 6 and 8, the compartment
for drum 1 of course being slow-filled with water from
container 32 while the fast-fill line 33 in the canduit
31 is élosed._

For purposes which will be more fully under-
stood from the description to follow, each compartment
is also provided with a means for draining the liquor
therefrom at a rate substantially faster than it may
drain from the loop L. For this purpose, each of
Figs. 1 to 9 shows a drain valve "DV" disposed within
a drain leg leading dowﬁwardly from the lower end of
each such compartment. During circulation of liguor
through the éompartment during a wash cycle, or when
the compartment is being filled through fast-fill line
"F-F", the drain valve "DV" therefrom will ordinarily
be closed. ' '
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As préviously describéd, a means is provided
for selectively interrupting the circulation of liquor
through conduits 35 and 36 from.the compartment for one
drum into the couwpartment of another drum; and diverting
such liquor elsewhere, such as to a sewer or other
suitable place of disposal as in the case of the drain
legs of loops L. For this purpose, each of the con-
duits 35 connecting the compartments for drums 4 and 5,
the compartments for drums 4 and 3, and the compart-
ments for drums 3 and 2, has a valve "FNV" (flow-not
valve) disposed therein, and another valve "BPV" (bypass
valye) is disposed within a drain leg 35A e%tending
downwardly from the conduit. Similarly,_conduit 36
which connects the compartments for drums 6 and 7 has
a flow-not valve "FNV" disposed therein; and a bypass
valve "BPV" is disposed within the drain leg 36A there-
from. \

*In the absence of incompatibilities, and thus
when it is desired to circulate liquor between adjacent
compartments connected by these conduits, the flow-not
valve "FNV" will be open and the bypass valve "BPV" will
be closed. However, in the event of an incompatibility
which dictates the interrnption of such circulation, and
the drainage of the liquor instead, as will -also be
described to follow, the flow-not valve is closed and
the bypass valve opened. Thus, in the case of the wash
cycle illustrated in Fig. 1, where there are no incom-
patibilities insofar as the compartments for the drums
2 through 8 are concerned, each flow-not valve is shown
in open position and each bypass valve is shown in
closed position.

The details of the conduits for circulating
liquor from one compartﬁent into an adjacent compartment
are shown in Fig. 10 in connection with the compartment
for the drum 4. Thus, the loop L is contained within a
box 40 connecting with an outlet in the side of the

compartment with the conduit 35, and a weir plate 41



10

15

20

25

30

35

14 0063476

is disposed within the box to control the level of
liquid within the compartment as liquor circulates
through the box and into the conduit 35, as indicated
by the arrows of Fig. 10. The opposite end of the
conduit 35 is connected with an inlet to the adjacent
compartment for the drum 3 (not shown), and the down-
stream end of the conduit 35 for circulating liquor
from the compartment for drum 5 into the compartment
for drum 4 is also shown as connecting with an inlet
to the compartment foxr drum 4.

As illustrated in Figs. 1 to 9 by the letters
"R" and "W" within the drums, goods containing a red
dye ("R") are caused to move from drum 1.through drum
8 and onto the conveyor 30, followed by white goods
("W") which are caused to move from the conveyor 29 and
through each of the drums 1 to 7 into the drum 8, as
shown in Fig. 2. As previously described, during'any
wash cyclefzthe liguor in a compartment in which the

dyed goods are treated is incompatible with the white

goods, in the sense ‘that introduction of that liquor

into the compartment containing the white godds, or
introduction of the white goods into the compartment
containing that liquor, would be injurious to the white
goods. In most cases, the liquor in which the white
goods are treated is compatible with the dyed goods,
and thus the dyed goods may be ‘transferred from one
compartment into another compartment in which that
liquor is contained, or the ligquor may be circulated
into a compartment in which the dyed goods are con-
tained, without injuryxto the dyed_gbods. As will

be explained to follow, however, there are instances
in which the liquor for treating the white goods may
be incompatible with the dyed goods, :such as, for
example, when that liquor contains bleach which would

be injurious to the dyed goods.
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It will be understood that this particular
formula of goods to be moved through the machine, and

thus the operation of the machine in connection with

" the successive wash cycles to be described in connection

with Figs. 1 to 9, is merely typical and for the pur-
poses of illustrating the present invention. It is
believed, however, that in the 1light of this description,
those skilled in the art will be able to operate the
machine in a manner to accommodai:e other formulas of
goods to be moved therethrough, and which, as in the
case of the above-described program, create certain
incompatibilities.

With reference now to the waéi cycle illus-
trated in Fig. 1, ﬁherein the dyed_goods-g are in the
drun 1 and white goods W are on the convevor 29 prior

to being emptied into chute 27, there is an incompati-

‘bility between the liquor in the compartment for drum 1

and the white goods on the conveyor in the sense that
the liquor in the bath in which the dyed goods have
been pre-washed would be injurious to the white goods.
Consequently, just prior to transfer of the white goods
into drum 1, drain valve "DV" from the compartment for
drum 1 is opened, as shown in Fig. 1, so as to rapidly
drain the liquor therefrom. The conveyor then causes
the white goods to be dumped into the chute 27, and
thus to be transferred into the drum 1, and the drums 1

through 8 move through the transfer cycle to transfer

~goods therein into the next succeeding drum. Upon

completion of the transfer cycle, and at the start of
the next wash cycle, the drain valve is closed, as
shown in Fig. 2, and vaive 33 in conduit 31 is opened
to qguickly fill the compartment for drum 1 with liquor
in the form of water. When water has filled the com-
partment to the desired level, as determined by a
suitable level control switch (not shown), the fast-
fill valve 33 is automatically closed and the slow-fill

valve 34 opened so as to add water to the éompartment
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for the pre-wash drum 1 at a relatively slow rate, the
desired level of the liquor being maintained by the weir
of the loop L for the compartment, and the water flowing
over the weir into the drain leg of the loop.

When the dyed goods R have been transferred
into the compartment for drum 2, as shown in Fig. 2,
there is an incompatibility between the liquor in the
bath for the drum 2 and the white goods W in the drum 1.
Thus, as the transfer scoop for drum 2 moves into a
position to transfer goods from drum 2 into drum 3,
drain valve "DV" from the compartment for drum 2 is
opened to quickly drain the liquor therefrom, as shown
in Fig. 2. As the drum continues ‘to rotate into the
transfer mode, the dyed goods in drum 2 are transferred
into drum 3, and the white goods in drum 1 are trans-
ferred into drum 2. . )

At the beginning of the third wash cycle
illustrated in Fig. 3, an incompatibility exists between
the liquor &n the compartment fox drum 3 and the white
goods in drum 2 in that the introduction of that liqﬁox-
through the conduit 35 }nto the Eoﬁbartmeﬁt %gr drum 2
would be injurious to the white goods. Thus, the flow-
not valve FNV in the conduit is closed and the bypass
valve BPV in the drain leg therefrom is opened, as
shown in Fig. 3, whereby the circulation of liquox
entering the compartment of drum 5 through the slow-
fill line "S-F" and into the compartment for drum 2
is interrupted and diverted elsewhere through the drain
leg. o o '

Just before the wash cycle begins, the drain
valve "DV" from the bohpartment for drum 2 is closed,
and the fast-fill line "F-F" therefor is then opened
in order to quickly replace water which had been
drained from the compartment upon opening of the drain
valve. ~When the water has reached the proper level,
the fast-fill- line is closed and the slow-fill line
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leading to the compartment for drum 2 is opened to
cause the water to circulate into and through the com-
partment, its level being maintained by means of the
loop L from which it is drained. At the beginning

of this wash cycle, the soap wﬁich was added to the
compartment by suitable means (not shown) is augmented
by soap added thereto through the chemical augmentation
line C-A to this compartment, as indicated in Fig. 3,
so as to replace soap which was lost while draining the
compartment for drum 2.

i At the end of this wash cycle, the drain valve
for the compartment of drum 3 is opened, as shown in
Fig. 3, so as to drain liquor therefrom-which is incom-
patible with the white goods which are to be transferred
into the drum 3 from the drum 2. As the scoop 28 in
the drum 3 moves into its full transfer position, the
dyed goods R therein are of course transferred from
the drum 3 into the drum 4, as indicated in Fig. 4.

 Just before the fourth wash cycle illustrated
in Fig. 4, the drain valve from the compartment for
drum 3 is closed and the fast-fill®line "F-F" leading

' thereto is opened to qﬁickly £ill that compaf%ment

with water to the desired level, following which it is
closed and the slow-fill line "S-F" leading to the
same compartment opened. The supply of soap to this
compartment is augmented through line T-A leading
thereto, as described in connection with the compart-
ment for drum 2. Also, the flow-not valve FNV in the-
conduit 35 connecting the compartment for drum 4 with
the compartment for drum 3 is closed, and the bypass
valve BPV in the drain therefrom opened, as shown in
Fig. 4, so as to interrupt circulation of liquor
therebetween and divert it elsewhere through the drain
leg in which valve BPV is disposed.

In addition, flow-not valve in the conduit

35 connecting compartments for drums 3 and 2 is
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opened, and the bypass valve BPV in the drain leg
therefrom closed, as also shown in Fig. 4, so that
water entering the compartment for the drum 3 through
the slow-fill line "S-F" therefor will be.circulated
tﬁrough conduit 35 into the compartment for drum 2
and then through the loop L into the drain from the
compartment for drum 2, the loop on the upstream end
of conduit 35 maintaining the desired level of liquor
in the compartment for drum 3. Due to the fact that
compartment for drum 2 now receives water from the
compartment for drum 3, the slow—-fill line thereto
which was open during wash cycle 3, as shown in Fig.
3, may be closed. ' o

At the end of the fourth wash cycle, the
drain valve from the compartment for drum 4 is opened
to quickly drain liquoxr therefrom, as shown in Fig.

4, following which goods from the compartment for
drum 3 are transferred into drum 4, and the dyed goods
in compartment 4 are transferred into compartment 5,
as shown in Fig. 5. At this time, drain valve DV
from the compartment for drum 4.isaclosed, and fast-
fill line leading into the compartment is opened, as
shown in Fig. 5, to quickly fill the compartment with
water to the desired level. When this level is
reached, the fast—fill line is closed and the slow-
£ill line also shown in Fig. 5 is opened to continue
to supply water to the compartment for the drum 4,
which is maintained at such level by the loop in the
inlet end of the conduit 35 connecting the compart-
ments for drums 3 and 4.

The flow-not valve in this conduit 35 is
moved from the closed position of Fig. 4 to the open
position of Fig. 5, the bypass valve BPV in the drain
leg of such conduit is closed, and the slow fill line
leading into the compartment for the drum 3 is closed.

Thus, the slow supply of water into the compartment for
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drum 4 will be circulated from that compartment into

the compartment for drum 3 and then into the compartment
for drum 2, the level in each of the compartments for
drums 3 and 4 being maintained by means of the loop L
at the inlet ends of the conduits. The loop for the
compartment for drum 2 will continue to drain liquor
therefrom while maintaining a desired level thereof.

Due to the incompatibility between the liquor
in the compartment for drum 5 and the white goods in
the compartment for drum 4, the flow-not valve FNV in
the conduit 35 connecting the compartment for drum 5
with the compartment for drum 4 is closed, and the by-
pass valve BPV in the drain leg from siuch conduit is
opened. As a result, water éirculating_through the
compartment for drum 5 will be drained therefrom with-
out circulating into and through the compartments for
drums 4, 3 and 2. Since the goods are merely rinsed
in drums 4.?pd 5, there is no.need for chemical aug-
mentation lines as in the case of the compartments for
drums 2 and 3. At the end of this cycle, and just
before the transfer scoop of drum 4‘reaches i}g trans-
fer position, the drain valve DV of the compartment for
drum 5 is opened, as shown in Fig. 5, to rapidly drain
liguor therefrom just prior to the transfer of the
white goods from drum 4 into drum 5, and the dyed goods
from the cohpartment for drum 5 into the compartment
for drum 6, as shown in Fig. 6.

As shown in Fig. 6, the drain valve from the
compartment for drum 5 is closed, andthe fast-fill 1line
"F-F" leading thereto is opened to rapidly fill the
compartment with main wash liquor. When this liquox
reaches a desired level, the fast-fill line is closed,
and the slow-fill line leading to the same compartment
is opened. The flow-not valve FNV in the conduit 35
connecting the compartment for drum 5 with the compart-

ment for drum 4 is moved from the closed position of
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Fig. 5 to the open position of Fig. 6, and the bypass’
valve BPV in the drain leg therefrom is closed, as
also shown in Fig. 6. Consequently, fresh liquor
supplied to the compartment for the drum 5 circulates
into and through the compartment for drum 4, and from
the compartment from drum 4 into the compartment for
drum 3, etc., whereby the slow-£fill line leading to
the compartment for drum 4 may be closed.

It will be noted that, at this stage, the
incompatibility between the liquor in the compartment
for the drum 6 and the white goods in drum 5 results
not from the circulation of such ligquor into the com-
partment for drum 5, as was'previéusly'éescribed in
connection with other adjacent compartments, but rather
because of the introduction, at the end of the sixth
washing cycle, of the white goods into the compartment
for the drum 6. Consequently, just before the scoop
in the drum 5 reaches its transfer position, the drain .
valve from the compartment for drum 6 is opened, as
shown in Fig. 6, to quickly drain liquor therefrom
prior to the transfer of white.éoods from druym 5 into
drum 6. As the drums move into the transfer cycle,
the dyed goods in drum 6 are of course also transferred
into the drum 7, as shownin Fig. 7.

' ‘At the beginning of the seventh wash cycle,
there are incompatibilities in two senses. First, the
liquor in the compartment for drum 7 is incompatible
with the white goods in drum 6 which are to be trans-
ferred into the drum 7 following the'Si&th wash cycle.
Thus, in keeping with the continuous operation of the
overall machine, it is necessary to quickly fill the
compartment for the drum 6 with liquor for the seventh
wash cycle. However, there is another incompatibility
in the sense fhat the white goods are to receive chemi-
cal in the form of a bleach .added to the compartment
for drum 6. This chemical in the liquor of the
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compartment for drum 6 would be injurious to the dyed
red goods in the drum 7. Consequently, since the com-
partments are connected by conduit 36, the flow-not
valve in such conduit is closed and the bypass valve
in the drain leg thereof opened, as shown in Fig. 7, to
prevent the bleach from being circulated into the
compartment for drum 7. Since the circulation of liguor
from the compartment for drum 6 has been interrupted,
the compartment for drum 7 must be supplied with liguor
from another source, and hence the slow-fill line "S-f"
leading to such compartment is opened, as shown in Fig.
7, in order to reestablish circulation. therethrough,
which is then maintained at a desired level by the loop
for drum 7. . ) '

Just prior to the end of this seventh wash
cycle, the drain valve from the compartment for drum 7
is opened, as shown in Fig. 7, to quickly drain liquor
therefrom. cAs the scoop in drum 6 reaches its transfer
position,the white goods in drum 6 are moved into drum
7, and the dyed goods from drum 7 are transferred into
drum 8, as also shown in Fig. 8. a

At the beginning of the eighth wash cycle, as
shown in Fig. 8, the drain valve from the compartment
for drum 7 is closed, aad the fast—~fill line leading
thereto is opened to replace the liquor which has been
drained therefrom, and the chemical augmentation line

" C-A is opened to replace the chemicals that have been

lost in the liquor. Also, the flow-not valve FNV in

the conduit 36 is opened and the bypass wvalve in the
drain leqg therefor closed, so that when the drained
liquor has been replaced in the compartment 7, the
fast-fill line may be closed and the level therein
maintained as liquor supplied through the slow-fill

line leading to the compartment for drum 6 is circulated
through the conduit 36 into the comparﬁhent for drum 7,
and fhen drained therefrom through the loop L in the
compartment for drum 7.
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Just prior to the end of the eighth wash
cycle, the drain valve from the compartment for drum
8 is opened, as shown in Fig. 8, so as to drain liquor
from the compartment, following which the white goods
in the drum 7 are transferred into drum 8, the dyed
goods from drum 8 are transferred into the conveyor 30.

Although, at the beginning of the ninth wash
cycle, the last batch of dyed red goods R are out of
the machine and moving on the conveyor 30 toward the
extractor, it is nevertheléss necessary to drain the
liguor from the compartment for the drum 8 inasmuch as
that liquor is incompatible with the white goods W
which are transferred into the drum from the drum 7
at the end of the eighth wash cycle. Then, of course,
it is necessary to rapidly fill the compartment for the
drum 8 with liquor through the fast-fill line leading
to that compartment, as shown in Fig. 9, the drain valve
from that. compartment having .been closed. When this
liguor reaéhes the desired level, fast-fill line is

closed and the slow-fill line “S-F" is open, the loop

"L for such compartment'malntalnlng the ae51red level

‘of liquor therein as it is circulated therethrough

Chemical in the form of staxch may be added to the new
supply of liquor, and augmented through chemical aug;
mentation line C-A, as also indicated in Fig. 9, to
replace thé starch lost upon drainage of the liquor from
the compartment for drum 8.

The relatively uncomplicated functions to
be performed in the operation of a conventional machine
of this type wherein the goods moving through the
machine are identical and/or there‘are otherwise no
causes for incompatibility, are ordinarily programmed.
Thus, the user of the machine need not constantly
monitor these functions, which woulﬁ,inclgde,pi@ addi-
tion to starting and stopping of the wash cycles,

other functions aependent on the formula of the goods
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moving through the machine, which may dictate tempera-
ture changes, addition of chemicals, etc.

A machine construéted in accordance with the
present invention would also preferably be designed ‘to
operate automatically in response to incompatibilities
created by the formulas, such as those previously
mentioned. 1In the above-described operation, the
formula is of course relatively uncomplicated - i.e.,
simply dyed goods followed by white goods - but is
believed adequate to illustrate the basic concepts of
the present invention.

From the foregoing it will be.seen that this
invention is one well adapted to attain all of the ends
and objects hereinébove'set forth, together with other
advantages which are obvious and which are inherent to
the method and apparatus. . )

It will be understopd.that certain features
and subcoﬂbinations are of utility and may be employed
without reference to other features and subcombinations.
This is contemplated by and is within the scope of the
claims. ! .

As many possible embodiments may be made of
the invention without departing from the scope thereof,
it is to be understood that all matter herein set forth
or shown in the accompanying drawings is to be inter-

preted as illustrative and not in a limiting sense.
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CLAIMS:

1. In a continuous batch type washing
machine having a succession of drums each of which is
rotatable within a bath of liquor .contained within an
individual compartment of a succession of compartments
during each washing cycle, and wherein means are pro-
vided for transferring cloth goods from eéch drum into
the next successive drum intermediate wash cycles, and
liquor is caused to circulate 'through each drum com-
partment and from at least one drum compartment to an
adjacent drum compartment of a palr of successive drum
compartments, while belng malntalned at a de51red level
therein, during each washing cycle, the 1mprovement
comprising means operable at the beginning of each wash
cycle, and in response to the incompatibility of the
ligquor in the one drum compartment with the goods in
the adjacent drum'compartment, for interrupting the cir-
culation of liguor from said one into said adjacent drum
compartment and diverting it elsewhere, and for replac-
ing the liguor which said adjacent drum compartment was
to receive from said one drum compartment with liquor
compatible with the goods in said adjacent drum compart-
ment, and means operable at the end of each wash cycle,
and in response to the incompatibility of liguor within
the drum compartment into which the cloth goods are to
be transferred from the preceding drum compartment of

said pair of compartments upon completion of said wash
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cycle, for draining said liquor therefrom, and at the
beginning of the next wash cycle, adding liquor to the
drum compartment into which said goods have been
transferred which is compatible therewith in order to
replace the liquor which was drained therefrom.

2. 1In a machine of the character defined in
claim 1 wherein the liquor in the drum compartment
into which the goods are to be transferred included
a chemical which was added thereto, the further im-
provement comprising additional means operable at the
beginning of said next wash cycle for augmenting the
liquor added to séid drum with chemical’in order to
replace that which was lost in draining.’ 7

3. In a continuous batch type washing machine
haying a succession of drums each of which is rotatable
within a bath of liquor contained within an individual
compartﬁentrof a succession of compartments during each
washing cycle, and wherein means are provided for trans-
ferring cloth goods from each drum into the next suc-
cessive drum intermedia@e wash cycfes, and liguor is
caused to circulate through each drum compartment and
from at least one drum compartment to the neit successive
drum compartment of a pair of successive drum compart-
ments, while Being maintained at a desired level there-
in, during-éach washing cycle, the improvement compris-
ing means operable at the beginning of each wash cycle,
and in response to the'incompatibility-of fhé_liguor in
the one drum compartment with the goods in the heﬁt
successive adjacent drum compartment, for interrupting
the circulation of liquor from said one into the next
successive adjacent drum compartment and diverting it
elsewhere, and for replacing the liquor which said next
successive adjacent drum compartment was to receive
from said one drum compartment with liguor compatible

with the goods in said next successive adjacent drum
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compartment, and means operable at the end of each wash
cycle, and iﬁ response to the incompatibility of liquor
within the drum compartment into which the cloth goods
are to be transferred from the preceding drum compart-
ment of said pair of compartments, upon completion of
said wash cycle, for draining said liquor therefrom,
and at the beginning of the next wash cycle, adding
liguor to the said drum compartment into which said
goods have been transferred which is compatible there-
with in order to replace the liquor which was drained
therefrom.

4. In a machine of the character defined in
claim 3 wherein the liguor in the ‘drum’ ¢compartment
into which the goods are to be transferred included
a chemical which was added thereto, the' further improve-
ment comprising additional means operable at the begin-
ning of said next wash cycle for augmenting the liquor
added to sa}d drum with chemicdal in order to replace
that which was lost in draining. .

5. In a continuous batch type washing machine
having a succession of drums each of which 1s rotatable
within a bath of liguor contained within an 1ndlv1dual
compartment of a succession of compartments durlng each
washing cycle, and wherein means are provided for trans-
ferring cloth goods from each drum into the next suc-
cessive drum intermediate wash cycles, and liquor is
caused to circulate through each drum compartment and
from at least one drum compartment to the next preced-
ing drum compartment of a pair of succeeding drum com-
partments, while being maintained at a desired level
therein, during each wéshing cycle, the improvement
comprising means operable at the beginning of each '
wash cycle, and in response to the incompatibility of
the liquor in the one drum cémpartment with the goods
in the next preceding adjacent drum compartment, for
interrupting the circulation of liquor from said one

into the next preceding adjacent drum compartment and
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diverting it elsewhere, and for replacing the liquor
which said next preceding adjacent drum compartment was
to receive from said one drum compartment with liquor
compatible with the goods in said neﬁt preceding adja-
cent drum compartment, and means operable at the end of
each wash cycle, and in response to the incompatibility
of liguor within the drum compartment into which the
cloth goods are to be transferred from the preceding
drum compartment of said pair of compartments, upon
completion of said wash cycle, for draining said liquor
therefrom, and at the beginning of the neit wash cycle,
adding liquor to the next preceding adjacent drum com-
partment into which said goods have been .transferred
which is compatible therewith in order to replace the
liquor which was drained therefrom.

6. In a machine of the character defined in
claim 5, Yherein the liquor i? the drum compartment
into which the goods are to be transferred included a
chemical which was added thereto, the further improve-
ment comprising additional means operable at the begin-
ning of said next wash bycle for augmeﬁtiné the liguor
added to said drum with chemical in ordexr to replace
that which was lost in draining.

7. 'In a method for operating a continuous
batch type washing machine which has a succession of
drums each of which is rotatable within a bath of
liquor contained within an individual compartment of a
succession of compartments during each wash cycle, and
wherein means are provided for transferring cloth goods
from each drum into the next successive drum intermedi-
ate wash cycles, and for causing liquor to circulate
through each drum compartment and from one drum compart-
ment to an adjacent drum compartment of a pair of suc-

cessive drum compartments, while a desired level of
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. liguor is maintained within each drum compartment,

during each wash cycle, the improvement comprising the
steps of observing when liquor in the one drum compart-
ment is incompatible with the.goods in the adjacent
drum compartment, and, inrresponse to the obsexrved
incompatibility and at the beginning of each wash cycle,
causing the circulation-of liquor from said one into
said adjacent drum compartment to be interrupted and
diverted elsewhere, and replacing the liquor which said
adjacent drum compartment was to receive from said one
drum compartment with liquor compatible with goods in
said adjacent drum compartment, and observing when
liguor within the drum compartment of said pair of

drum compartments into which the cloth goods are to be
transferred is incompatible with such goods, and, in
response to such observed incompatibility, causing the
liguor to be drained therefrom at the end & each wash
cycle, and, at the beginning of the nth wash cycle,
adding liquor to the drum compartment into which said
goods have been transferred which is compatible there-
with in order to replace the liquof-which has, been
drained therefrom.

8. In a method of the character defined in
claim ¥, wherein a chemical is added to the liquor in
the drum compartment into which the goods are to be
transferred, the further improvement comprising the
additional step of augmenting the liquor added to the
drum with chemical in ordex to replace that which is
drained therefrom.

9. 1In a method for operating a continuous
batch type washing machine which has a succession of
drums each of which is rotatable within a bath of
liguor contained within an individual compartment of
a succession of compartments during each wash cycle,

and wherein means are provided for transferxing cloth
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goods from each drum into the next successive drum
intermediate wash cycles, and for causing liquor to
circulate through each drum compartment and from one
drum compartment to the next successive drum compart;
ment of a pair of adjacent drum compartments, while

a desired level of liquor is maintained within each
drum compartment, during each wash cycle, the improve-
ment comprising the steps of observing when liguor in
the one drum compartment is incompatible with the goods
in the next successive.adjacent drum compartment, and,
in response to the observed incompatibility and at the
beginning of each wash cycle, causing the circulation
of liguor from said one into said next successive
adjacent drum compartment to be interrupted and diverted
elsewhere, and replacing the liquor which said next
Shiccessive adjacent drum compartment was to receive
from said ohe drum compartment with liguor compatible
with goods in said successive adjacent drum compartment,
and observing when liquor within the drum compartment
into which the.cioth goods are to be transferred is
incompatible with such goods, and, in response to such
observed incompatibility, and causing the ligquor to be
drained therefrom at the end of each wash cycle, and,

at the beginning of the next wash cycle, adding liquor
to the“ﬁext adjacent successive drum compartment into
which said goods have been transfexrred which is compati-
ble therewith in order to replace the liquor which was
drained therefrom.

10. In a method of the character defined in
claim 9, wherein a chemical is added to the liquor in
the drum compartment intb which the goods are to be
transferred, the further improvement comprising the
additional step of augmenting the liquor added to the
drum with chemical in order to replace that which is

drained therefrom.



30

35

, 0063476

11. In a method for operating a continuous
batch type washing machine which has a succession of
drums each of which is rotatable within a bath of
liquor contained within an individual compartment of a
succession of compartments during each wash cycle, and
wherein means are provided for transferring cloth goods
from each drum into the next successive drum intexr-
mediate wash cycles, and for causing liquor to circulate
through each drum compartment and from one drum compart-
ment to the next preceding drum compartment of a pair
of adjacent drum compartments, while a desired level of
liquor is maintained within said drum compartment,
during each wash cycle, the improvement comprising the
steps of observing when liquor in the one drum compart-
ment is incompatible with the goods in the next preced-
ing adjacent drum compartment, and, in response to the
observed incompatibility and at the beginning of each
wash cycle,vcausing the circulation of liquor from said
one into said next preceding adjacent drum compartment
to be interrupted and diverted elsewhere, and replacing
the ligquor which said ngxt precediﬁg adjacenﬁndrum com-
partment was to receive from said one drum compartment
with liquor compatible with goods within said preceding
adjacent drum compartment, and observing when liquor
within the drum compartment into which the cloth goods
are to be transferred is incompatible with such goods,
and, in response to such observed incompatibility,
and causing the liquor to be drained therefrom at the
end of each wash cycle, and, at the beginning of the
next wash cycle, adding liquor to the next adjacent
successive drum compartment into which said goods have
been transferred which is compatible therewith in order
to replace the liquor which was drained therefrom.

12. In a method of the character defined in

claim 11, wherein a chemical is added to the liquor in
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the drum compartment into which the goods are to be
transferred, the further improvement comprising the
additional step of augmenting the liquor added to the
drum with chemical in order to replace that which is
drained therefrom.

13. A continuous batch type washing machine,
comprising a succession of drums each of which is
rotatable within a bath of liguor contained within an
individual compartment of a succession of compartments
during each washing cycle, means for transferring cloth
goods from each drum into the next successive drum
intermediate wash cycles, means for ciféulating liguor
from one drum compartment into the next successive drum
compartment of a pair of adjacent drum compartments,
or for alternatively draining ‘liguor from said one com-
partment elsewhere when said liquor exceeds a pre-
determined level within said 6ne compartment, whereby
in the event liquor in said one drum compartment is
incompatible with the goods in sgiq~next successive drum
compartment, its circulation may be interrupted and
diverted elsewhere at the beginning of the wash cycle,
and then reestablished at the start of the next wash
cycle when the liquor in said one drum compartment is
compatible with the goods in said next successive drum
compartment, means for draining liquor from said next
successive drum compartment when the liquor therein
exceeds a predetermined level, means for adding liquor
to said next successive compartment at a relatively
slow rate in order to replace ligquor which said next
successive compartment does not receive upon the inter-
ruption of circulation therebetween, means for draining
liquor from and adding liquor to the next successive
drum compartment, which is to receive goods from said
one drum compartment, at a relatively fast.rate, so

that in the event of an incompatibility between the



W

Ut

[

30

0063476
9

ligquor in the next successive drum compartment and

the goods in the one drum compartment, the liguor in
the next successive drum compartment may be quickly
drained therefrom, just prior to transfer of said goods
thereto, and quickly replaced with liquor compatible
with said goods following such transfer and at the
start of the next wash cycle, and means for stopping
the addition of liguor to said successive compartment
at a relatively fast rate, when the liquor therein
reaches the predetermined level, and then continuing

to add liquor thereto at a relatively slow rate in order
to reestablish circulation therethrough.

14, A Qashing machine of the"character de-
fined im claim 13, including means for adding liquor to
said one drum compartment at a relatively fast rate,
so that ligquor which may have been drained therefrom
may be quickly replaced.

.15. A washing machine of the character de-
fined in ciaim 13, including means for adding chemical
to the next successive drum compartment at the start of
a wash cycle, and means for adding%additionaa'chemical
to the next successive érum so as to augment the chemi-
cal already added thereto in order to replace that
which is not received from the circulation of liquor
from said one-compartment.

_ 'i6. A continuous batch type washing machine,
comprising a succession of drums each of which is
rotatable within a bath of liquor contained -within an
individual compartment of a succession of compartments
during each washing cycle, means for transferring cloth
goods from each drum into the next successive drum
intermediate wash cycles, means for circulating liquor
from one drum compartment into the next preceding drum
compartment of a pair of adjacent drum compartments,
or for alternatively draining liquor from said one )
compartment elsewhere when said liquor exceeds a pre-

determined level within said one compartment, whereby
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in the event liquor in said one drum compartment is
incompatible with the goods in said next preceding
drum compartment, its circulation may be interrupted
and diverted elsewhere at the beginning of the wash
cycle, and then reestablished at the start of the next
wash cycle when the liquor in said one drum compart-
ment is compatible with the goods in said next preced-
ing drum compartment, means for draining liquor from
said next preceding drum compartment when the liquor
therein exceeds a predetermined level, means for adding
liquor to said next preceding compartment at a rela-
tively slow rate in order to replace liquor which said
next preceding compartment does not receive upon the
interruption of circulation fherebetween,'means for
draining liquor from and adding ligquor to the one drum
compartment, which is to receiwve goods from said next
preceding drum compartment, at a relatively fast rate,
so that in the event of an incompatibility between the
liguor in the one drum compartment and the goods in

the next preceding drum compartment, the liquor in the
one drum compartment may be quickly‘drained therefrom,
just prior to transfer of said goods thereto, and
quickly replaced with liquor compatible with said goods
following such transfer and at the start of the next
wash cycle, and means for stopping the addition of
liquor to s;id one compartment at a relatively fast
rate, when the liquor therein reaches the predetermined
level, and then continuing to add liquor thereto at

a relatively slow rate in order to reestablish circu-

lation therethrough.

17. A washing machine of the character de-
fined in claim 16, including means for adding liquor
to said next preceding drum compartment at a relatively
fast rate, so that liquor which may have been draiﬁed

therefrom may be gquickly replaced.
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18. A washing machine of the character de-
fined in claim 16, including means for adding chemical
to the one drum compartment at the start of a wash
cycle, and means for adding additional chemical to the
one drum so as to augment the chemical already added
thereto in order to replace that which is not received
from the circulation of liquor from said next pre-
ceding compartment.

19. In a method for cperating a continuous
batch type washing machine, which comprises a suc-
cession of drums each of which is rotatable within a
bath of liguor contained within an individual compart-
ment of a succession of compartments during each washing
cycle, means for transferring cloth goods from each drum
into the next successive drum intermediéte wash cycles,
means for circulating liquor from one drum compartment
into the next successive drum compartment of a pair of
adjacent drum compartments, and for alternatively drain-
ing liquor from said one compartment elééwhere, while
maintaining said liquor a predetermined level therein,
means for draining liquor from said next successive drum
compariment when the'liquof therein eiceeas a predeter-
mined level therein, means for adding ligquor to said
next successive compartment at a relatively slow rate,
means for draining liquor from and adding liquor to the

next successive drum compartment, which is to receive

~goods from said one drum compartment, at a relatively

fast rate, means for stopping the addition of liquox

to said successive compartment at a relatively fast
rate, and then continuing to add liquor thereto at a
relatively slow rate, the steps of observing when
liguor in said one drum compartment is incompatible
with the goods in said next successive drum compartment,
and, in response to such observed incompatibility and

at the beginning of the wash cycle, interrupting its
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circulation and diverting it elsewhere, and adding
liguor to said next successive drum compartment at
a relatively slow rate in order to replace liquor

which said next successive compartment does not receive

- upon the interruption of circulation, observing when

the liquor in the next successive drum compartment is
incompatible with goods in the one drum compartment,
and quickly draining the liquor from the next suc-
cessive drum compartment, in response to the observed
incompatibility and just prior to the transfer of
goods thereto, and quickly replacing the drained liquor
with liquor compatible with said goods following such
transfer and at the start of the next wash cycle, and
observing when the liquor in said one drum compartment
is compatible with the goods in said next successive
drum compartment, and in response to the observed com-
patibility and at the start of the next wash cycle,
discontinqing the éddition of -liguor to said next
successive drum compartment at a relatively slow rate,
and reestablishing circulation of liquor thereto from
said one drum compartment. ii - _ .

20. In a method of the character dgfined in
claim 19, including the further step of adding liguor
to said one drum compartment at a relatively fast rate,
so that liquor which may have been drained therefrom
may be quickly replaced.

21. In a method of the character defined in
claim 19, including the further steps of adding chemi-
cal to the next successive drum compartment at the start
of a wash cycle, -and adding additional chemical to the
next successive drum so .as to augment the chemical
already added thereto in order to replace that which
is not received from the circulation of ligquor from

said one compartment.
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22. In a method for operating a continuous
batch type washing machine, which comprises a suc~
cession of drums each of which is rotatable within a
bath of liquor contained within an individual compart-
ment of a succession of compartments during each wash-
ing cycle, means for transferring cloth goods from each
drum into the next successive drum intermediate wash
cycles, means for circulating liquor from one drum com-
partment into the next preceding drum compartment of a
pair of adjacent drum compartments, and for alterna-
tively draining liquor from said one compartment else-
where, while maintaining said liquor a predetermined
level therein, means for draining liquor from said next
preceding drum compartment when the ligquor therein
exceeds a predetermined level therein, means for adding
liquor to said next preceding compartment at a rela-
tively slow rate, means for draining liquor from and
adding liguor to the next preceding drum compartment,
which is to receive goods from said one drum compart-
ment, at a relatively fast rate, means for stopping the
addition of liquor to said preéeaing compartment at a
relatively fast rate, and then continuing to add ligquor
thereto at a relatively slow rate, the steps of observ-
ing when liguor in said one drum compartment 'is incom-
patible with the goods in said next preceding drum
compartment, and, in response to such observed incom-
patibility and at the beginning of the wash cycle,
intexrrupting its circulation and diverting it else-~
where, and adding liquor to said nekt preceding drum
compartment at a relatively slow rate in order to re-
place liquor which said next preceding compartment
does not receive upon the interruption of circulation,
observing when the liguor in the one drum compartment
is incompatible with goods in the next preceding drum
compartment, and quickly draining the liquoxr from the

one drum compartment, in response to the observed
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incompatibility and just prior to the transfer of goods
thereto, and quickly replacing the drained liquor

with liguor compatible with said goods following such
transfer and at the start of the next wash cycle, and
observing when the liquor in said one drum compartment
is compatible with the goods in said next preceding
drum compartment, and in response to the observed com-
patibility and at the start of the next wash cycle,
discontinuing the addition of liquor to said next pre-
ceding drum compartment at a reiatively slow rate, and
reestablishing circulation of liquor thereto from

said one drum compartment.

23. In a method of the character defined in
claim 22, including the further step of édding liquor
to said next preceding drum compartment at a relatively
fast rate, so that liquor which may have been drained
therefrom may be quickly replaced. '

*24. In a method of'the character defined in
claim 22, including the further steps of adding chemi-
cal to the next preceding drum compartment at the start
of a wash cycle, and adding additional chemical to the
next preceding drum so as to augment the chemical
already added thereto in order to replace that which is
not received from the circulation of liquor from said

one conpartment.
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