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15 Claims.

This invention relates to improvements in
methods and apparatus for washing textile arti-
cles and the like. Tt should be understood that
all reference hereinafter to “washing machines”
relates to machines for washing such materials,
and reference to “articles” relates to any articles
to be'washed.

It has been common practice, in washing arti-
cles by methods and apparatus heretofore de-
veloped, fo place a number of articles into a
tank or chamber containing a suitable washing
solution in which the articles are immersed and
to agitate the said articles and the solution with-
in said tank, either by rotating or otherwise mov-
ing the latter or by employing agitating devices
arranged to move within the tank. In using such
washing machines, a number of articles are ordi-
narily put-into the device at one time, and when
the washing process is thought to be substantial-
1y complete, they are removed and separated for
drying or ironing. In such devices it is often
necessary to subject the articles to a rinsing proc-
ess by draining the washing solution from the
tank and substituting clear water. In some ma..
chines the draining and refilling is performed
without any automatic operation, while in other
machines provisions are made for automatically
drawing off the dirty washing solution and then
injecting rinse water into the tank. In any event,
when the washing process has been completed,
difficulty is encountered in removing the articles
from the tank and separating them, for, when
they are wet or damp, they have a strong tend-
ency to cling to one another and to a great ex-
tent they have become entangled by reason of
the agitating action hereinbefore referred to.

According to the present invention, the arti-
cles are washed without any intermingling what-
soever. In employing a preferred embodiment
of the invention, means in the form of comple-
mentary-acting endless conveyor belts may be
provided, between which the articles are firmly
held and passed through a washing chamber,
During the passage of the articles through the
said chamber, they may be subjected to the ac-
tion of a washing solution, a medium for agitat-
ing the washing solution, a rinsing solution, a
bluing solution (if desired), squeegees or wring.
ing devices functioning at various stages in the
washing operation, and to the action of drying
lamps; or the articles may be subjected to the
action of any one or any combination of the
substances or devices just enumerated. FEach ar-
ticle may finally be discharged separately from
the apparatus in such a condition that it may
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be fed either automatically or substantially auto-
matically into an ironing machine without in-
terruption of the movement of said article.

An important object of the invention is the
provision of an improved method of washing tex-
tile articles whereby to avoid manual handling
of the articles, during the washing thereof or dur-
ing or between several stages in the washing
thereof.

Another important ohject of the invention is
the provision of a washing machine into which
articles may be separately charged and washed
and from which they may be separately dis-
charged.

Another important object of the invention is
the provision of a washing machine which may
positively control the movement of articles there-
through during the washing thereof and which
may-be employed in conjunction with other ma-
chines such as an ironing machine or a folding
machine for completely laundering articles ac-
cerding to continuvous methods which are highly
desirable in commercial practice. In suggest-
ing this object as applied to commercial work,
however, it is to be observed that such a device
would alsc be useful in handling household
laundering.

Another important cbject of the invention is
the provision of means for forcing a fluid either
in the form of a gas, a vapor, or a liquid, upon
or through the fabric of an article, whereby to
loosen and remove dirt or other foreign matter
therefrom.

Another important object of the invention is
the provision of means adapted to aid an oper-
ator in feeding articles into the machine, the said
means being so desighed and arranged that they
are automatically reset to handle another arti-
cle after a first article has come under the con-
trol of the means for conveying it through the
machine.

Another important object of the invention is
the provision of means whereby articles, continu-
ously under the control of the conveying means,
may be successively passed through distinet suc-
cesive washing stages such as, for example, a
stage wherein a strong washing solution may be
used, another stage wherein a weaker solution
may be employed, and another stage wherein the
articles may be rinsed. v o

The foregoing and other objects, which will be
apparent from the following description, may be
accomplished according to the present invention,
of which, for purposes of -illustration, two pre-
ferred embodiments are hereinafter described
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and illustrated in the accompanying drawings, in
which—

Figure 1 is a perspective interior view of a
washing chamber of a machine according to a
preferred embodiment of the invention (herein-
after referred to as the first embodiment), the
near walls of the chamber being omitted and

only a few conveyor belts being shown in order

that various important features of the machine

may be more clearly shown and more easily un-.

derstood;

Tig. 2 is a vertical, sectional view substantially
on the line 2—2 of Fig. 1, including also drying
means and portions of a starting mechanism
adapted to aid in feeding articles into the ma-
chine;

Fig. 3 is a side elevation of the washing cham-
ber of the first embodiment showing means for
driving conveyor belts employed therein;

Fig. 4 is a perspective fragmentary view show-
ing holding rolls and. other parts of the men-
tioned starting mechanism;

_Fig. 5 is. a cross-sectional view on the line 5—8&
of Fig. b;

Flig. 6 is an elevational view of a treadle and
-connected mechanism for operating certain rock-
ing portions of the conveyor system and for re-
setting the mentioned holding rolls, after one
starting operation, to enable the operator to feed
another article into the machine;

Pig. 7 is a view showing a detail of the mech-
anism illustrated-in Pig. 6;

Fig. 8 is a vertical, sectional view, of the same
character as Fig. 2, of a machine according to
another embodiment of the invention (herein-
after referred to as the second embodiment) ; and

Pig. 9 is an elevational view of the same char-
acter as Fig. 6, illustrating a modified treadle and
connected mechanism for operating certain rock-
ing portions of the conveyor system of the second
embodiment.

Referring to the first embodiment of the in-
vention, as illustrated in Figs. 1 to 7, inclusive,
certain important features of the invention may
best be understood from Pig. 1, wherein is illus-
trated a washing chamber 1 defined by sides {2
(the nearest of which in the drawings is almost
entirely broken away to show the interier of the
chamber), ends {3 (both of which are substan~
tially broken away), and a bottom 4. A top,not
shown, preferably. is also provided in applying the
‘invention in practice.

A plurality of parallel guide rolls 162—{6P are
mounted crosswisely within the chamber {! cn
shafts which are carried in suitable bearings in
the sides 12 of the washing chamber, the said
-rollers being rotatable and being so positioned as
to serve as guides for carrying a plurality of end-
less conveyor belts T through certain areas with-
in the said chamber. )

Although bread open-mesh conveyor belts may
be employed, if desired, the belts {7 disclosed
herein are in the form of endless cords, which
may be of any suitable material capable of with-
standing; for reasonably long periods of time, the
_-action of certain fluids and certain physical con-
ditions to which they may be subjected in the op-
eration of the apparatus. The belts {7 are pref-
erably arranged in two groups which, as they pass
through the chamber {{, move at similar lineal
speeds and between certain points therein move
in complemental courses which are substantially
in common lateral planes sc that an article may
be firmly engaged: between the two said groups of
‘belts and carried with the latter through the
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washing chamber ! as guided by the several
guide rolls 186.

One of the said groups of belts, hereinafter re-
ferred to as the upper group and illustrated by
the use of relatively light lines in the drawings,
engages the top of an article during the greater
portion of the passage of the latter through the
washing chamber. The belts of the other group
engage the under side of such an article and sub-
stantially support it during the greater part of its
passage through the washing machine. The lat-
ter group of conveyor belts is hereinafter referred
to as the lower or supporting group, and the belts
thereof are illustrated in the drawings by the use
of relatively heavy lines.

Where cords are used as belts, as in the present
disclosure, it is prefsrable to employ a substantial
number of belts in each group, so that the said
belts may grip all sections of an article and carry
it through the washing chamber. However, for
the purpose of clearness, there are shown in Fig,
1 only two belts of a supporting group and one
belt of an upper group. It will be observed that
these belts ail move in parallel vertical planes ex-
tending lengthwise of the washing chamber !
and that the belts of the two groups are staggered
from side to side of the machine, so that the belts
of the two said groups engage the article along
alternate lines, The rolls {6 are preferably pro-
vided with annular grooves (not shown in the
drawings) within which the belts {7 are guided
as they pass over said rolls; thus the belts are
constrained to run at the proper points along said
rolls, whereby to maintain the alternate relation-
ship of the belts of the two groups as described
and also as illustrated in the drawings.

The course of movement of the belts {7 may
best be understood from Fig. 2. Toward the left
in that figure are shown guide rolls {82, (3%, and
i8¢, the latter of which is movable in a manner
and for a purpose hereinafter described. When
the said rolls are in their normal positions, indi-
cated in the drawings in full lines, the upper and
lower belts 17, as viewed in said figure, form a
throat 18 within which a leading end g2 of an
article 19 may be placed and gripped by the said
two groups of belts to start the said article mov-
ing through the machine.

From the said throat the belis of both said
groups move through the machine together in the
direction and along the course indicated by the
solid-line arrows, carrying the article itself along
the same course. Pursuing this course, it is seen
that the article, carried by said belts, moves
downwardly within the washing chamber {f to a
point where it is submerged in water or washing
solution, the level of which is indicated in broken
lines. - After traversing a substential portion of
the length of the washing chamber, the beits may
then carry the article upwardly and into a bluing
trough 28, after which the article, still actuated
by the belts 17, is carried out of the washing
chamber {! into close proximity to drying lamps
21, or other suitable drying means, and thence
to a discharge point at the right end of the de-
vice, defined by rolls 164, 1§, where the two
grouns of belis move apart and pass by the
courses shown by broken-line arrows in the
drawings back to the throat 8.

As the article moves through the washing solu-
tion it is carried in close proximity to a laterally
extending tube 22, which is preferably fixed at
opposite ends to the opposite sides 12 of the
washing chamber and is provided, on the side
thereof nearest to the belt course and the article,
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with a series of orifices 23 through which a fluid
may be discharged directly upon the article, in
Jets, at high pressure. Suitable means, not shown,
may be connected to either or both ends of the
tube 22 at a point or points outside the chamber
{1, for supplying the fluid under pressure to
said tube.

Severa] effects result from this discharge from
the said tube 22. One effect is the agitation of
the article in its passage through the solution;
another effect is the.agitation of the water or
washing solution, and another effect is to force
fluid from the tube 22 through the fabric of the
article, whereby to carry dirt or other foreign
matter from it into the washing solution. An-
other effect of the discharge of fluid from the tube
22 is the forcing of some of the washing solution,
in which the article is immersed, . through the
fabric of the said article. As best seen in Pig. 1,
the orifices 23 are preferably quite numerous,
so that the effect of the fluid discharge there-
from is applied quite uniformly across the entire
article.

After the article passes beyond the tube 22, it
may be engaged between a pair of squeegee
rollers 24 of rubker or other suitable resilient
material, thereby momentarily foreing washing
solution from the article. If desired, the article
in its passage through the chamber !{ may pass
in close proximity ‘to another agitating tube,
indentified as 25, which tube may be and fune-
tion substantially the same as tube 22. After
the article passes tube 25 it may be engaged and
pressed between another pair of squeegee rollers
26. The orifices in the tube 22 may be staggered
relatively to those in the tube 25, thereby increas-
ing the uniformity of the effect of the aggregate
discharge of said tubes upon the article.

As the article emerges from the washing solu-
tion and moves toward the bluing trough 20, it
may pass in proximity to a group of rinsing
tubes 27, 21, 27, which may be mounted and sup-
plied similarly to the several other tubes herein-
before referred to.. The tubes 27 are each pro-
vided with a plurality of orifices 28, from which
jets of clear rinsing water may be dispersed under
bressure upon the article. It may be desirable to
provide that one or several of said rinsing tubes
disperse jets of compressed air upon the article
rather than rinsing water.
determined according to the type of articles
being washed and the effect of water or air upon
such articles in this stage of the washing
operation.

After the. article moves beyond the rinsing -

tubes 27 it preferably passes between another
bair of squeegee rollers 29, in order to substan-
tially remove water from the article, and then
it moves into the bluing trough 20. The bluing
trough 20 is suitably mounted within the chamber
H and is kept supplied with a bluing solution ap-
proximately to the level indicated in broken lines.
As the article emerges from the bluing solution, it
preferably passes between stil] another pair of
squeegee rollers 30, which are so disposed within
the trough 20 that the excess bluing solution
squeezed from the article passes back into the
solution in the said trough. Thereafter, the
article moves in close proximity to or between
drying lamps 21, and then emerges from the ma-
chine at a point between rollers (64 and {6e,
completely washed, blued, and substantially dry,
in condition to be ironed. By completely con-
trolling the article during the washing thereof,
in the manner described, great economies are
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derived from the avoidance of handling during
washing or between washing stages and from the
adaptability of such a continuous process and
continuously operating apparatus to be coordi-
nated with the operation of other apparatus such
as ironing, folding, and stacking machines.

In order to allow for slight stretching or con-
traction of the belts 11, and to allow for some
distortion of said belts caused by an article
passing through the machine, the guide rolls 164,
16° may be carried in horizontally slidable bear-
ings 94 which may be urged to the right, as
shown in Fig. 2, by compression springs 95 seated
upon spring seats 9% fixed upon the machine,
whereby to hold the said belts substantially taut.

The upper and lower groups of conveyor belts
IT may be caused to move around their courses at
like lineal speeds by any suitable means. This
movement of the belts may be achieved conven-
iently by rotaling the guide rolls (6, and it is
preferable that all or a substantial number of
said rolls be driven by means independent of said
belts in order to obviate or minimize wear which
might occur on the conveyor belts if the latter
were employed as driving means.

The structure of Fig. 3 is illustrative of one of
many possible arrangements that may be resort-
ed to for driving most or all' of the rolls (8.
Under the said arrangement two endless chains
31 and 32 may be driven by two separate sprock-
ets keyed to a main drive shaft 23. The said
shaft either may extend from one side of the
machine to the other, in which case one of the
mentioned chains and its driving sprocket may
be located at one side of the machine and the
other mentioned chain and its sprocket may be
located at the other side of the machine; or the
shaft 33 may be a stub shaft suitably mounted
upon one side of the machine, under which ai-
rangeraent bhoth said chains and their said driv-
ing sprockets would be located upon one side of
the apparatus. A suitable pulley or gear wheel
(not shown) may also be keyed to shaft . 33
whereby to turn the latter and thereby drive the
chains 3! and 32. It will be observed from Fig.
3 that the said chains, moving in the direction
indicated by arrows, pass over sprocket wheels
which are keyed to shafts upon which certain of
the guide rolls {8 are carried and with which the
said rolls are constrained to turn. Thus, as may
be seen by concurrent reference to Figs. 3 and 2,
chain 31 passes over sprockets 34, 35, 36, 31, and
38, which respectively are fixed upon protruding
enhds of the shafts which carry and turn guide
rolls 16f, 162, 162, 163 angd 16,

There also may be provided at suitable points
along the chain 31, idler sprockets 39 and 49
which may be carried by stub shafts fixed to the
adjacent side 12 of the machine.” By again re-
ferring concurrently to Figs. 3 and 2 it may also
be seen that chain 32 passes over sprockets a1,
42, 43 and 44, which respectively are fixed upon
protruding ends of the shafts which carry and
turn guide rolls 162, {8Y, {6k and 16. There also

3 may be provided at suitable points along the

chain 32, idler sprockets 45, 46, 47, and 48, which,
like the previously mentioned idler sprockets,
may be carried by stub shafts fixed to the adja~
cent side 12 of the machine,

It will also be observed that chain 22. as illus-
trated, engages a sprocket 49 keyed to a protrud-
ing end of the shaft which carries and turns
upper squeegee roller 24 whereby to positively
drive the said squeegee roller. By keying inter-
meshing gears upon the shafts carrying and
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-driving the two squeegee rollers: 24, the two said
rollers may be driven in unison in opposite di-
rections in a well.understood manner. If desired,
power may be directly applied at sprockets at sev-
eral points along the chains 34 and 32, instead of
only at the sprockets on shaft 33. as illustrated.

Although the chain 32 has .only been shown in
the. drawings as positively. driving one pair of
squeegee rollers, it should be apparent that the
said chain, as well as chain 31, may, if desired,
be arranged to drive one or more sets of squeegee
rollers  throughout the machine. Likewise it
should be apparent that although the chains 81
and- 32, as iliustrated, are not arranged to drive
all the rollers carrying the conveyor belts 7,
nevertheless the said chains, if desired, may be
arranged to directly drive all said rollers. In ac-
tual practice, however, it may suffice to drive
some of the guide rolls while leaving other guide
rolls to turn freely in response to the movement
of the conveyor belts thereover,

Inasmuch as the numerous belts 47 are all in
continuous moticn when the machine is in oper-
ation and as the machine should preferably be at
least wide enocugh to permit a doubled bedsheet
to be passed fiat therethrough, it will be seen that
it is important to provide means whereby the
leading edge of such a bedsheet or other article
may be started through the machine flat and in
a substantially straight line corresponding either
to the length or the width of the sheet, depend-
ing upon the manner in which it is folded.

If a leading double edge of a sheet, which, in
folded condition, may measure three or four feet
across, were to be fed into the machine so that
only one side of the sheet were to be grasped by
the conveyor belts 1T at one side of the machine
and started on its course through the washing
chamber {!, the other side of the sheet would
drag and follow through the machine in a state
of disarrangement which not only might unduly
strain the conveyor belts, but also would greatly
reduce the effectiveness of the various function-
ing elements in the machine, Therefore, in or-
der to fully derive the advantages of the machine
as. thus far described, there is provided a start-
ing mechanism by means of which the entire
leading edge or edges of an article may be prop-
erly presented to the conveyor belts 17 whereby
such an article may be carried through the ma-
‘chine in a substantially flat and well arranged
condition so that the functioning elements in the
apparatus may do their work efficiently.

Such a starting mechanism as illustrated in
Figs. 2, 4, 5, 6, and 7 preferably includes a rela-
tively narrow feeding table 50 suitably mounted
at a convenient height upon one end 13 of the
washing chamber [l at a rectangular opening
132 therein. This table, as best seen in Fig. 4,
preferably extends completely across the said
end 13 of the machine and its opposite sides are
preferably rounded, as shown in the drawings,
so that the article {8 may move freely over if.

- Directly above the table 58 are disposed a plu-
rality of holding members in the form of sub-
stantially similar holding rolls 5i, all freely
mounted eccentrically on a rock shaft 52 sup-
parted at each end within bearing plates 83
which may be fixed upon the opposite ends of
the table 58. The circumferential surfaces of
the holding rolls 5! are preferably of friction
material such as relatively soft rubber, and the
‘mounting of said rolls on the shaft 52 and in
relation to the table 50 is such that the roll may
be- turned about the shaft 52 between the posi-
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tions of said roll indicated in Fig. 5.in full line
hereinafter referred to- as its gripping position,
and in broken lines, hereinafter referred to as its
non-gripping position.

When the roll 51 is in non-gripping position
there is sufficient space between the said roll
and the table 50 for the operator’s hand to pass
under the roll to manipulate the article 19 into
feeding position on the table with ifs leading
edge 192 hanging down at the inner side of the
table into the throat I8, as shown in Fig, 2.
After the portion of the article 19 which is di-
rectly under a given roll 51 has been disposed in
its proper feeding position, the said roll may be
manually rotated by the operator of the ma-
chine in a clockwise direction, as viewed in Fig.
5, to.its gripping position to prevent unintended
withdrawal of the article.

It will be apparent that when the roll 51 is in
its gripping position and is resting upon the
article 18 which is disposed upon the table 50,
the said article may move toward the right, as
shown in Fig. 5, but may not move toward the
1left inasmuch as the gripping surface of the roll
5{ and the eccentric action thereof would cause
the said roll to more tightly grip the article 19
if it were attempted to move the latter toward
the left.

The clockwise movement of the roll 51 to its
gripping position is limited by the engagement
of the said roll with the table 50 or with an arti-
cle thereon, and the counter-clockwise move-
ment of the roll 5i to its non-gripping position
is limited by the interengagement of a stop 54
and a pin.55. The stop 54 is preferably fixed
upon a supporting rod 56 which may be fixed at
each end thereof to the bearing plates §3; or, if
desired, the ends of said rod may be fixed to
the sides {2 of the washing chamber {i. The
rod 56 and the stops 54 for the several rolls 51,
as best seen in Fig. 5, are preferably mounted
below the level of the top of the roll when the
latter is in its gripping position, and toward the
inside of said rolls, so that the rod 56 and the
stops 54 may not in any way interfere with the
manipulation of the rolls 5! by the operator of
the machine. The pin 55 is preferably fixed in
one end of the roll 5! and extends therefrom
sufficiently to engage the stop 54 for the men-
tioned purpose.

Where g plurality of rolls 51 is provided, an
operator, desiring to start into the machine a
wide “articles such as a bedsheet, may first in-
sert one side of said article under one end roll
51, thereupon manually moving said roll from its
non-gripping to its gripping position, and then
the said operator may successively do likewise
with the other rolls 5! across the entire width of
the said article so that the latter may lie flat
and straight, as indicated in Figs. 4 and 5, pre-
liminary to being conveyed through the washing
chamber 11i.

As best understood from Figs. 5 and 2, the
operator may insert the article far enough into
the device that its leading edge 192 suspends
substantially from the inner side of the table 50
and extends into the throat (8 formed by the
two groups of conveyor belts (1. While the
operator is positioning the article [9 on the
table 50, the said leading edge will be substan-
tially free of the conveyor belts and hence will
not be gripped by the latter. However, after the
operator has properly positioned the article 19
upon the table 50, it is necessary that the con-
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veyor bells be caused to grip the leading edge
19% of said article and immediately after such
gripping it is highly desirable that all the hold-
ing rolls 51 be given a resetting rotation which
immediately and automatically restores them to
their non-gripping positions so that the said
rolls may not constitute a drag upon the article
In its movement over the table as the conveyor
belts draw it into the machine, and also so that
the said holding rolls may be in position to per-
mit the operator to start another article into the
machine after the first-mentioned article has
passed beyond the table 50.

The two said objects—namely, the causing of
the conveyor belts to grip the leading edge of the
article and the restoration of the holding rolls
§1 to their non-gripping positions—may be ac-
complished by means of an operating mecha-
nism, as illustrated in Fig. 6, 'This mechanismr
has not been shown in the other figures illustrat-
ing the first embodiment, as to do so would have
unduly complicated said figures. However, in
Fig. 6 the mechanism has heen clearly shown in
its relation to the table 50, a holding roll 5i,
one end 13 of the washing chamber, and related
portions of the two groups. of conveyor belts.
It should be understood that several of the vari-
ous. shafts employed in the operating mecha-
nism and the parts operated thereby may be car-
ried upon one side 12 of the washing chamber or
may be duplicated upon both sides thereof, or
the said parts may be carried upon separate
plates which may be suitably fixed in such posi-
tions upon the said sides that they will not in-
terfere with the chains 31 and 32 and the various
sprockets upon which the Iatter operate,

The said operating mechanism includes a
treadle 57, which may extend across the entire
end 13 of the machine into which the articles
are fed, and may be connected to similar treadle
levers §8 pivoted at fixed pivot points §9 upon
opposite sides of the machine. It may be as-
sumed, for present burposes, that the mechg-
nism operated by the said treadle is provided
only upon one side of the machine instead of on
both sides thereof.

A pull rod 60, pivotally connected at its lower
end to the lever 58 toward the outer end of the
latter, extends upwardly through holes or slots
61 and 62 provided respectively in a lever 63,
which is pivotally connected at one end thereof
to a fixed pivot point 64 upon the side of the
machine, and in an arm 65 of a bell crank 66,
the hub 67 of which extends through a suitable
bearing in the side 12 of the washing chamber
11 and into the interior of the latter. The other
arm 68 of the said bell crank is located within
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the washing chamber {1 and carries at its outer - -

end the shaft upon which guide roll {6¢ is
mounted. A shaft 68% preferably is keyed with-
in the hub 67 and extends completely across the
chamber 11 and is keyed, at its other end with-
in 2 similar hub of a pivoted arm which is sim-
ilar to the arm 68 and supports the other end of
the guide roll f6c, By this arrangement the roll
18¢ is positively maintained in parallelism to all
other guide rolls and may oscillate between its
open position indicated in full lines in Fig. 2, in
which position the throat 18 is open, and its
closed position, indicated in broken lines, in
which position the said throat is closed and the
conveyor belts defining said throat are closed
upon the article whereby to start moving it
through the machine. :

The swinging end of the lever 63 ig pivotaliy
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connected by & link 69 to an armr 10 which is
fixed to or integrally formed with an oscillating
toothed segment 7f. The laiter is pivotally
mounted at fixed point 12 on the side of the ma-
chine. The teeth 13 of the said segment mesh
with the teeth of a spur gear 14 which is keyed,
as at 15 (Fig. 4), to the adjacent end of the rock
shaft 52. Radial pins 76 are fixed into the shaft
52, at points thereon adjacent each holding roll
51 and are so located that as the said shaft is
rocked in counter-clockwise direction, as viewed
in Fig. 5, the pins 76 may engage the pins 55 in
each of the rolis 51 and rotate the latter about
the shaft 52 to their non-gripping positions. It
will be seen from Fig. 5 that, as the shaft 52
turns freely within the roils 51, the said shaft
may then be oscillated in clockwise direction
while leaving the said rolls in non-gripping posi-
tion where they will remain until the operator
manually turns them to their gripping positions:;

The oscillation of the guide roll i§° is limited
by stops 71, 18 which are fixed upon the inner
surface of the side 12 of the washing chamber
{1 and are arranged to engage the arm 68 at
the desired limits of movement of the latter.
The said guide roll may be held normally in its
open position by a tension coil spring 18 con-
nected between the arm 68 and a bracket 80
fixed upon the inner surface of the side 12 of

.the washing chamber.

The oscillation of the segment Ti is limited
by.stops 81, 82 which are fixed upon the outside
of the machine and are arranged to engage the
lever 63 at the limits of movement thereof cor-
responding to the desired limits of movement of
the segment. The weight of the segment 11 may
be such that it will normally assume its lower-
most position, or, if desired, a spring arrange-
ment somewhat similar to spring 19 may be em-
ployed to hold the segment normally in said po-
sition,

The treadle lever 58 may be held normally in
its raised position by a tension coil spring 83 con-
nected between said lever and a bracket 84 fixed
upon the outside of the machine, The move-
ment of said treadle lever may be limited by
stops 8%, 86 fixed to the outside of the machine
and adapted to. engage said lever, } )

The pull rod 69 is adapted, when pulled down-
wardly by the treadle lever 58, to first move the
arm 68 and the guide roll 16° toward the right, as
viewed in Fig. 6, to close the throat 18, and then
to move the segment 74 upwardly to turn the
holding roils 51 to their non-gripping position,
both these reactions being accomplished by a
single downstroke of the pull rod 60. This se-
quence of operations is accomplished by means on
or associated with the said rod at two points
thereon. Toward the upper end thereof, the rod
60 carries a compression coil spring 81, which, as
best shown in Fig. 7, is held preloaded or partially
compressed within a cage 88 disposed about said
spring and rod. Subject to the hereingfter-
described action of the spring 817, the rod 6@ is
free to slide within the said cage. The lower end
of the spring 87 presses against an inturned flange
89 upon the lower end of the cage 88, and a-disk
80, held upon the upper end of the rod 66 by a

nub 91, is pressed between the upper- end of the
‘Said spring and an inturned fiange 92 formed

upon the upper end of said cage. .
When the treadle 57°is pressed and the rod 60
commences its downward movement, the lower
end of the cage 88 engages the arm 65, and as the
spring 87 has been designed so that its preload is



1S3
sufficient to more than counteract the tension of
the spring 79 and any other opposing forces, the
arm 65 and consequently the arm 68 and the
guide roll 16¢ are turned to eifect closing of the
throat {3 so that the continuously moving con-
veyor belts defining said throat will grip the
article {8 and start it moving through the ma-
chine, this being accomplished without any com-
pression of the spring 87 beyond the preload
thereof.

When the throat 18 is closed the stop 78 ter-
minates the described movement of the bell crank
66 and the outer arm 85 thereof. Thereafter, the
continued downward movement of the rod €0 is
possibie because of the facility of the spring 87 to
compress further within the cage 88. At about
the point at which the pull rod 68, in its down-
ward movement, completes the closing  of the
throat. i8, a lug or shoulder 93 formed integrally
or fixed upon rod 68 ensages the lever 63 and,
upon continued downward movement of said rod,
presses the said lever downwardly, and the latter,
through the link 69 and the arm 78, moves the
segment T upwardly, thereby turning the rock
shaft 52 and restoring the heolding rolls §! to their
non-gripping position so that another article may
be inserted into the machine.

A cycle of operation of the machine may be
considered as commencing with the rolls §{ in
their non-gripping positions. An operator may
fold in half a soiled article such:as a sheet, then
insert one side of a leading edge thereof under the
roll 54 at the corresponding side of the machine,
and turn that roll to its gripping position. The
operator may then do likewise with the other
rolls 54 all along the said leading edge, so that the
article is held straight with respect to the machine
and the leading edge hangs down into the throat
i8.

The treadle 57 is then pressed to first cause the =

leading edge of the article to be gripped by the
conveyor belts and the article to be started mov-
ing through the machine, and to then reset the
rolis 8i in their non-gripping -positions. The
conveyor kelts, with the said article held between
them, then carry the article through areas of the
washing chamber wherein, as already explained,
the article is subjected to the action of the wash-
ing fluid in said chamber, the bluing fluid in the
trough 28, the jets emitted from the several tubes
22, 25, and 27, and the squeegee rolls 24, 26, 28,
and &8; and just before emerging from the ma-
chine, the article is subjected to the drying effect
of the drying lamps 21 or other drying means.
After the article has been started through the
machine, the treadle 57 is released, thus reopen-
ing the throat 18.

Although large articles such as hedsheets may
be folded in half before passing them through the
machine, smaller articles may be passed through
the machine unfolded as the jets referred to are
probably more effective upon a single ply of textile
material.

The various parts of the machine may, of
course, be of any material suitable ifor yleldlng
the mentioned results.

The second embodiment of the invention, as
illustrated in Fig. 8, differs from the first em-
bodiment chiefly in the provision of a plurality of
separate troughs 181, 182, and {33 through which
an article may be successively passed before it
reaches the bluing trough 29. In each of said

troughs orificed tubes 168 may be arranged to .

emit jets of any of the hereinbefore-mentioned
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fiuids upon the article and, at points above the
liquid level in said troughs (indicated in broken
lines), squeegee rolls 185 may be arranged to
engage the article after it emerges from the liquid
whereby to squeeze excess liquid therefrom, and
permit it to run back into the related trough.
Orificed rinse tubes 188 may be arranged to emit
jets of rinsing water upon the article aiter it
emerges from the liquid in the tank 188. The
various rolls in the second embodiment may be
driven by means somewhat similar to those dis-
closed in Fig. 3 or by any other suitable means.

The starting mechanism illustrated in Fig. 9
may be employed with either the first or second
embodiment of the invention by a simple re-
vision of the arrangement of guide rolls at the
feed end of the machine. Instead of providing
for the oscillation of a guide roll carrying the
supporting or lower group of conveyor belts, two
guide rolls 89, 18%, carrying the upper group of
said belts, may be mounted upon rockers (0T
pivotally mounted upon opposite inside surfaces
of the two sides {2 of the washing chamber Ii.
The rockers i87 are both keyed to a cross-rod
188 to constrain the said rockers and the guide
volls 169, (6 carried thereby, to oscillate in uni-
son and to maintain the parallelism of said rolls
with respect to each other and other rolls in the
machine.

The movement of the rockers 187 is controlled
by a link 189 which is pivotally connected at its
upper end to a crank {12, keyed to a protruding
end of cross-red 188, and at its lower end fto the
outer end of a lever (10 which pivots about a
fixed pivot point £1f at the side of the machine.
The pull rod 88, and the caged spring 87 thereon,
co-act with the lever 1i6 similarly to the co-
action of the corresponding rod and spring with
the arm 65 in the structure illustrated in Fig. 6.
The result of rocking the rolls 18¢, {§r, shown in
Fig. 9, is similar to the result of oscillating the
roll i8¢ shown in Pig. 6—mnamely, to close the
throat 8 to start the article moving through
the machine.

Under the arrangement illustrated in Fig. 9,
the rolls i69, (6T are preferably in contact with
their related conveyor belt at all times, and it
may be noted that the said arrangement of Fig. 9
is such that the tendency of the movement of one
of guide rolls 16¢, {6 to shorten or lengthen the re-
lated conveyor belts is compensated by the simul-
taneous movement of the other of said rolls.
The segment 7{ may turn freely on the protrud-
ing end of cross-rod (88 or a separate shaft at
a different pivoting point may be provided to
carry the said segment. Except as just ex-
plained, the starting mechanism illustrated in
Fig. 9 is similar to the mechanism iltustrated in
Fig. 6, and it is similarly operated and yields
similar results in the operation of the machine.

It will be understood that ‘in either embodi-
ment one or more of orificed tubes employed
before the rinsing stage may be disposed slightly
above the level of the washing fiuid if desired.
It may also be understood that in the second em-
bodiment the trough 16 may be kept supplied
with a strong washing solution, and the troughs
{62 and 103 may be supplied with weaker solu-
tions. In either adaptation :of the invention
it may be observed that' stronger and more
effective washing solutions may be employed
than in machines heretofore developed, for the
reason that the article is carried through the
present machine at such a speed that a strong
solution may yield its effective results but ‘he
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thoroughly rinsed from the fabric.of the article
before it could do any damage thereto.

Although the present method and apparatus.

are described herein as applied to the washing
of textile materials, the invention is not limited

to its use for such purposes, but includes the.

within described and claimed methods and
means as applied to the washing of any articles
or materials which may respond to the described
treatment. :

The embodiments .disclosed and suggested
herein are. only illustrative of the invention,
which, obviously, may be employed in numerous
other ways without departing from the spirit
of the invention as defined in the accompanying
claims.

What we claim is:

1. Conveying a;pparatus' for use in Washihg:

textile articles and the like, comprising a pair
of coacting belts adapted to move together and
to engdge and carry an article along a defined

washing course, a plurality of guide vrolls dis-.

posed near a starting point on said course and
adapted to carry and guide the two belts of said
pair along converging belt courses defining a
throat adapted to.receive a leading edge of the
articie, a rocker member pivotally mounted at
an intermediate part thereof at a fixed point on
said apparatus, a pair of guide rolls comprising
a throat closing roll and a compensating roll, car-
ried upon the opposite ends of said rocker member
and adapted to engage and guide a shiftable one
of said pair of belts, and means for rocking said
rocker member, the said throat closing roil be-
ing adapted, when the rocker member is rocked,
to.move the shiftable belt toward and away from
the other belt to close and open the said throat

and the said compensating roll being adapied.

to substantially compensate for. the shortening
and lengthening effect of the said movement of
the throat closing roll. -
2. Conveying apparatus for use :in laundering
textile articles and the.like, comprising & rela-
tively wide throat defined by conveyor belts
adapted to carry an article, in substantially open
condition, along a defined laundering course
through said apparatus, and mechanically releas-
able holding means adapted to engage an article
at plural points across one dimension thereof
and hold the said article substantially open with
its leading edge extending into said throat.
3..Apparatus' according to claim 2, the said
holding means comprising a support dispesed ad-
jacent said throat, a plurality. of mechanically
releasable gripping members disposed above said
support along a line parallel to the width of said

throat and adapted to rest upon an article on.

said support, the portions of said gripping mem-
bers in engagement with said article being mov-
able toward said throat but restrained against
material movement in the opposite direction,
whereby to permit movement of the article into
said throat and to prevent movement of said
article in the opposition direction.

4. Apparatus according to claim 2, the said
holding means comprising a. table disposed ad-
jacent said throat, a plurality of mechanically
releasable gripping members pivotally mounted
over said table along a line parallel to the width
of said throat and adapted to depend angular-
ly toward said throat into engagement with an
article disposed upon said table, the said angu-
lar engagement of said gripping members con-
straining the said article to unidirectional move-
ment toward the said throat.
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5. Apparatus according to claim 2, the said:
holding means comprising. a table disposed adja-
cent: said throat, a plurality of mechanically re-
leasable holding rolls pivotally and eccentrically.
mounted over said table along a line parallel to
the width of said throat and adapted, in:their
gripping positions, to rest upon an article dis-
posed. upon the said table with their diameters,
intersecting their said pivotal mounting points,
extending angularly downwardly toward the said.
throat, the said angular disposition of said hold-
ing rolls constraining the article to unidirectional
movement over the table toward the said throat.

6. Apparatus for washing textile materials and
the like, comprising a throat, a table disposed
adjacent said throat, one or more holding mem-
bers pivotally mounted above said table and, when
in their gripping positions, extending angularly:
downwardly toward said throat into engagement
with an article on said table whereby to constrain:
the article to uni-directional movement over the
table toward said throat, the said holding mem-
bers being pivotally movable upwardly from their
said gripping positions to positions wherein they
are disengaged fromsaidarticle, thesaid apparatus:
further comprising with respect to one holding
member, an abutment on said member, and a ro-
tatable member having a portion adapted, when
the latter member is rotated, to engage said abut-
ment and rotate said holding member from its
gripping position to a position wherein it is dis-
engaged from said article.

7. Apparatus for washing textile materials and.
the like, comprising a throat, a table disposed
adjacent said throat, one or more holding mem-
bers pivotally mounted above said table and, when
in their eripping positions, extending angularly
downwardly toward said throat into engagement.
with an article. on said table whereby to con-
strain the article to uni-directional movement
over the table toward said throat, the said hold-
ing members bheing pivotally movable upwardly
from their said gripping positions to positions
wherein they are disengaged from said article,

5 the said apparatus further comprising a rotat-

able shaft about which a holding member is
adapted to freely pivot, an abutment on said hold-
ing member, and a portion of said shaft adapted
when the latter is rotated, to. engage said abut-
ment and turn said holding member, with the
shaft, from gripping position to a position where-
in said holding member is disengaged from said
article. :

8. Apparatus for washing textile materials and
the like, comprising ‘a throat, a table disposed
adjacent said throat, one or more holding mem-
bers pivotally mounted above said table and,
when in their gripping positions, extending an-
gularly downwardly toward said throat into en-
gagement with an article on said table whereby
to constrain the article to uni-directional move-
ment over the table toward. said throat, the said
holding members being pivotally movable up-
wardly from their said gripping positions to po-
sitions wherein they are disengaged from said
article, the said apparatus further comprising a
rock shaft about which a holding member is .
adapted to freely pivot; coacting portions of said
rock shaft and holding member, constraining the
two to rotate together from a gripping position
of said holding member to a position thereof
wherein it is disengaged from said article; and
means for imparting such rotation to said rock
shaft comprising a gear wheel mounted upon said
shaft and constrained to turn therewith, a gear



8

coacting with 'said gear wheel whereby to drive
the latter, a crank.on said gear for turning ‘it,
a-link connected to said crank, and a lever con-
nected to said link and adapted when moved to
turn said .gears and -impart the mentioned .ro-
tation to the rock shaft and holding member.

9. Conveying apparatus:for use in washing tex-
tile-articles and the like, comprising a throat.for
receiving ‘a leading edge of .an article, a.movable
throat operating member adapted to open and
close said throat, a holding mechanism adapted
to hold an article with its leading edge disposed
in said throat, a movable operating member
adapted to operate said mechanism, to release
the article therefrom, a movable control member
having one portion adapted, upon commence-
ment of movement of said control member, to en-
gage and actuate the throat operating mermber
whereby to .close said throat, and, upon continu-
ance of such movement, to engage and actuate
the operating member for the holding mechanism
whereby to release the hold of said mechanism
upon said article.

10. Apparatus according to claim 9, further
comprising .2’ lever connected to:and adapted to
actuate said control member.

11. Apparatus according to claim 9, further
comprising a pre-compressed spring, mounted
upon -and movable with said.control. member, the
said spring being adapted to .coact with the
throat operating member to move the latter to
one of its limits of movement without further
compressing said spring, the said spring however
being adapted to become further compressed
whereby to permit the mentioned -continuance of
movement to operate the holding mechanism.

12, Apparatus according to claim 8, further
comprising a spring, movable with said control
member and adapted to coact with the throat
operating member to move the latter to one of its
limits of movement without being flexed ‘to its
flexing limit, the said spring being adapted to be-
come further flexed whereby to permit the men-
tioned continuance of movement to operste the
holding mechanism. :

13. Apparatus for feeding textile articles and
the like into a device for laundering or otherwise
treating such articles, the said apparatus com-
prising a table-like support disposed adjacent a
receiving portion of such device; and one.or more
holding members pivotally mounted above said
table -and, when in their gripping positions, ex-
tending angularly downwardly toward a com-
mon side of said support into engagement with
an article thereon whereby to restrain the article
to uni-directional movement over the support;
the said holding members being pivotally movable
upwardly, from their said engaging positions; to

inactive positions wherein they are disengaged’
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from the-article, the said apparatus further com-
prising, with respect to one holding member, an
abutment on said member,-and a rotatable mem-
ber having a portion adapted, when the latter
member is rotated, to engage said abutment and
rotate said holding member from its article-en-
gaging position to its inactive position.

14. Apparatus for feeding textile articles.and
the like into a device for laundering or otherwise
treating such articles, the said apparatus com-
prising .a table-like support disposed adjacent a
receiving portion-of such device; and one or more
holding members pivotally mounteq above said
table and, when in their gripping positions, ex~
tending angularly downwardly toward a common
side of said support into engagement with an
article thereon whereby to restrain the article to
uni-directional movement over the support; the
said holding members being pivotally movable
upwardly, from their said engaging positions, to
inactive positions wherein they are disengaged
from the article, the said apparatus further com-
prising -a rotatable shaft about which a holding
member is adapted to pivot, an abutment on said
holding member, and a portion of said shaft
adapted, when the latter is rotated, to engage
said abutment and pivotally move saig holding
member from its article-engaging position to its
inactive position. :

15. Apparatus for feeding textile articles and
the like into a device for laundering or otherwise
treating such articles, the said apparatus com-
prising a table-like support disposed adjacent a
receiving portion of such device; and one or more

5 holding members pivotally mounted above said

table and, when in their gripping positions, ex-
tending angularly downwardly toward a common
side of said support into engasement with an
article thereon whereby to restrain the article to
uni-directional movement over the support; the
said holding members being pivotally movable
upwardly, from their said engaging positions, to
inactive positions wherein they are disengaged
from the article, the said apparatus further com-
prising-a rock shaft about which a holding mem-
ber is adapted to pivot; coacting portions of said
rock shaft and holding member, constraining the
two to rotate together from an article-engaging
position of ‘the holding member to an inactive
position of the latter; and means for imparting
such rotation ‘to said rock shaft comprising a
gear wheel mounted upon said shaft and con-
strained-to turn therewith, a.gear -coacting with
said gear wheel whereby to drive the latter, and
a lever mechanism coacting with said gear where-
by to impart the mentioned rotation to the rock
shaft and the holding member,
MONTAGUE ADAIR.
ROBERT HENDERSON.




