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This invention relates to the compressive
shrinking of webs, such ag of fabries, in which
5 traveling blanket reverses its curvature in
passing from a relatively small-diameter intake
roll onto a heated drum as described In my
United States Patent 1,861,424, In machines of
this type the fabric-carrying blanket undergoes
g, reversal of curvature which shortens its fabric-
carrying surface and is nipped or held under
pressure by the combined action of the intake
roll and the drum. The traveling blanket passes

- around the intake roll under tension, and when
the intake roll is supported in conventional man-
ner gt its two ends, a deflection of the intake
roll oceurs by reason of the pull exerted upon the
roll by the tensioned blanket. Deflection of the
intake roll is undesirable in causing a greater
degree of nip or pressure to be exerted on the
planket between the intake roll and drum adja-
cent to the selvedges of the blanket than at the
middle of the width of the blanket. Such dif-
ferences in degree of nip or pressure can cause
differences in the amount of compressive shrink-
ing action secured and also can cause differences
in the character of the finish of the fabric.

In conventional machines of this type the in-
take roll is so positioned with relation to the
drum as to reduce so far as practicable the differ-
ences in pressure which are caused by the defiec-
tion of the roll, but nevertheless these deflections
of the roll and the resulting differences in pres-
sure constitute a limitation on the eifectiveness
of the machine and on the practicable width of
the machine.

Moreover, the extreme fiber stresses set up in
the intake roll must be kept within permissible
fimits, and this presents a problem when an
attempt is made to increase the width of a con-
ventional machine.

For various economic and technical reasons, it
is undesirable to increase the diameber of the
intake roll of a conventional compressive shrink-
ing machine. If, with a given diameter of the
intake roll, the width of such machine were in-
creased, the deflection of the roll would then be
very greatly increased, and the extreme fiber
stresses in the roll would also be greatly in-
creased.

One cbject of the invention is to overcome
these limitations upon the practical width of
compressive shrinking machines, Deflection of
a roll which is simply supported at each end
varies as the cube of the length between the sup-
ports of the roll. Thus, if the width of a con-
ventional machine and the length of its intake
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roll were increased, the diameter of the roll would
need to be disproportionately increased in order
to keep the deflection of the roll within permis-
sible values. Increase in diameter of the roll
would also be necessary because of the increase
in extreme fiber stresses resulting from leéngth-
ening the roll.

On the other hand, the amount of compressive
shrinking action accomplished by passage of the
traveling blanket from the intake roll onto the
drum varies inversely as the diameter of the in-
take roll. Hence, increase in diameter of this
roll is generally undesirable in reducing the
shrinking capacity of the machine,

The intake roll of a shrinking machine must
be removed fairly frequently, for instance in con-
nection with changing the traveling blanket, or
in substituting one intake roll for another intake
roll. Undue weight of the intake roll is thus an
inconvenience, particularly in wide machines
where the long length of this roll, coupled with
its necessarily considerably increased diameter,
makes the roil so heavy that it is difficult to
handle. ]

An object of the invention is to provide an
improved method and apparatus for use in the
compressive shrinking of fabrics, with which
greater uniformity in the shrinking &across the
width of the fabric may be obtained, and uniform
and satisfactory shrinking obtained for greater
widths of fabrics than has heretofore been pos-
sible.

- Another object of the invention is to improve
machines of this general type by so mounting
the intake roll as to reduce its tendency to de-
flect from its intended position under the influ-
ence of the blanket. By accomplishing this ob-
ject, smaller-diameter and hence lighter rolls
can be applied than could otherwise be used, and
machines can satisfactorily be made with very.
wide widths without the previously necessary

_increase in both diameter and weight of the roll.

Other objects and advantages of the invention
will be apparent from this specification and its
drawings wherein one example of this invention
is disclosed. :

In the drawings:

Fig. 1 is g front elevation showing the intake
roll of the cloth shrinking machine, the mount-
ings for each end of the intake roll, and portions
of the frame of the machine of the drum and of
the blanket, various parts of the machine being
omitted for clarity of illustration;

Fig. 2 is a fragmentary plan view, partly in
horizontal section, on a larger scale than Fig. 1,
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showing the left end portion of the apparatus of
Fig. 1;
Fig. 3 is a vertical sectional view of the appa-
ratus of Fig. 2, this view omitting certain parts;
Fig. 4 is a diagrammadtic view of the intake end
of the cloth shrinking machine, this figure being
taken on.the-line 4—4 of Fig, 1;

Fig. b is a left end detail view of the intake roll.

mounting of Figs. 2 and 3, this view omitting cer-
tain parts in rear of those shown;

Fig. 6 is a diagrammatic view showing on a
greatly exaggerated scale the deflecting tendency
of an intake roll when simply supported in bear-
ings at its two ends;

Fig. 7 is a diagrammatic view showihg on a
greatly exaggerated scale the deflecting tendency
of the intake roll in the case of one adjustuient of
the intake roll bearings of the machine- of. this
application; and )

Pig. 8 is a diagrammatic.view showing on a
greatly exaggerated scale the deflecting tendency
of’ the.intake roll when the intgke roll bearings
are.adjusted relatively to each other in a manner
rendered possible by the presemnt invention.

As diagrammatically shown in Fig. 4 g traveling
endless blanket [0, a portion only. of which' is
shown. in this figure, runs generally upwardly,
thenee over and around dn intake roll Il and
thence onto and around a large druni {2, A roll

mounting indicated generally at 15 is loeated at

each end of intake roll {f and is pivotally con=-
nected to the frame 16 of the machine somewhat
above the intake.roll.

mountings. about. the. pivotal conuections of the
roll mountings. to the frame, and hence. urges the

intake- roll. inwardly. toward.the drum:. (2. and

presses-the blanket between the. roll and drum..

Fabric F, to.be shrunk, is-drawn into the ap-
paratus- and approaches. the blanket in the gen-
eral.direetion shown in Iig. 4 and makes contact.
with the blanket.in a-region where the outer sur-
face of the blanket is extéended by reason of tle
curvature of the blanket around.the intake roll If;
The fabric then accompanies the surface of the
blanket, being held -ifi: frictional contact there-
with by heated ironing blocks or shoes I8 whose
lower-surfaces.are.smooth and polished:

Passage of-the blanket from the intake. roll {4
onto the drum 2 reverses the curvature of the
outer surface of the blanket, changing this sur-
face from convex to_concave, and correspondingly
shortens. this surface. and comipressively shrinks
the accompanying fabric P, On the heated drum:
12,. against which the fabric P is held by the
blanket 10, the fabric is dried and set'in its longi-
tudinally shrunk conditiom.

The machine. as thus.far described in connec-
tion with Fig. 4 operates essentially as described
in. my Patent 1,861,424 wlich may be referred to
for a.fuller explanation of this.type of machine:
Figs.. 1,. 2 and 3 omit. illistration of the ironing
blocks or shoes. 18 and.tlie mechanism for hold-
ing and.adjusting. these ironing blocks or shoes;
because illustration of this mechanisur would tend
to obscure certain parts with which the piesent
invention.is concerned, and said Patent.1,861,424
or.Patent 2,199,011 may be.referred t6 as showing
such.mechanism.

The said. ironing blocks or shoes I8 Have pre-
viously been constructed in relatively” short
lengths so that a.plurality- of- such blocks. or shoes
rest independently on-tlie cloth, because of flex-
ure.of the intake roll,.as explained .in said Patent
1,816,424, While by the present invention flex-

The.force of the blanket
upon. the .roll. tends. t6. swing  the -roll and: its
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4

ure of the intake roll can be materially reduced,
the use of a plurality of relatively short pressure
blocks or shoes is still preferred since such con-
struction facilitates their handling and inspec-
tion. "

In the illustrated apparatus according to the
present invention, the mountings. for. intake roll
I'f are constructed so asto-minimize flexure of the
roll in the region where the roll presses the blank-
et- against the drum. When the intake roll is
pressing the blanket [0 against the drum 12 as
shown.in. Fig. 4; the resultant deflecting tendency
of the blanket upon the portion of the roll en-
gaged by the blanket is in a direction such as
shown by the. nearly vertical arrow x. This de-
flecting tendency of the blanket upon the roll is
due not-only te the tension in the blanket itself,
but. also to the weight of the series of ironing
blocks or shoes 18 which bear upon the blanket
over the roll {1 throughout practically the entire
width of the-blanket {0.

As shown in Pig. 3; the bearings-for each end of"
the intake roll are constructed and arranged to-
fix the relative positions- of two longitudinally
spaced portions of the intake roll’ which lie-‘out-
wardly beyond the widthwise extent of the drum:.

Thus as shown in Fig. 3 each end of thie:intake-
roll 11" is mounted in two- sebs' of  anti-friction
bearings such as ball bearings indicated respec-
tively at 2t and 22 which' cooperate-to fix the po--
sitions of the respective portions of the roll which:
they engage. The bearings: 21 and 22 are‘mount--
ed:in g frame or bracket 5% which is sufficiently
wide to carry these bearings at'its respective'ends;
and bracket 152 is pivoted at each end to a-sta-
tionary pivot shaft 28 (Fig. 5Y carried by a sta-
tionary- bracket 27 (Figs. 1 and' 2) which is at-
tached to o vertical upright §6°of the frame of the:
machine. The inner-bearing 21 is located slightly
outwardly beyond the width of drum'[2 and’sup-
ports - the intake roll 1 dgainst the gererally
downward pull of the travelinig blanket 10: The
outer” bearing 22, which may for example- be’
spaced approximately 15" inches fronr the-inner
bearing 21, is located adjacent to the outer end
of the intake roll I{. Outer bearing 22 opposes
generally upward deflection of the outer end por-
tion of roll It such as would occur if*the roll’ £l
were.simply supported at edch end as in: Fig: 6,
that is; deflection in ‘a ditection opposite to the’
direction of the deflecting tendency of the blanket
upon the portion of the'roll between the two inner
bearings. Extending the-roll {{ outwardly beyond
the bearings 21 and holding its outer end' por~
tions down by medns of the outer bearings 22
reduces the tendency of the main middle portions
of the roll' to' be deflected downwardly by the
pull exerted by the blanket 0. The efficient per--
formance of this function by the outer bearings
22 requires that the portion: of the roll' between
the inner and outer begrings, which portion con-
stitutes in effect & lever arm; shaill be sufficiently
long to avoid the creation of excessive pressures
upon the bearings. Thus where a drim: of for
example 100’ inches width'is to be-used, & distance
of about 15 inches from center to center of the
inner-and outer bearings is recommended.

When the intake roll is subject to the deflect-
ing force of the blanket, then if the bearings 21
and 22 are in axial alighment as diagrammatical-
ly shown in Fig. 7, the main middle portion of
the roll between the inner bearings tends to as-
sume a slightly curved form in the nature of g
slight ‘downward bow, the curvatire of.the: roll
reversing in the region of each iriner bearing and
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pecoming slightly upwardly bowed between the
spaced inner and outer bearings. Under- these
conditions, the portion of the roll at each inner
bearing is slightly inclined to the horizontal and
there forms a transition between the main silght-
1y downwardly bowed portion between the inner
bearings and the shorter, slightly upwardly bowed
portion, hetween the inner and outer bearings.
The deflection of the middle portion, under load,
can be substantially offset or counteracted by
relative adjustment of the bearings 21 and 22 in
a direction generally parallel to the direction of
deflecting tendency of the blanket, that is, gen-
erally vertically in a machine arranged as il-
‘lustrated. - Although such relative adjustment
can consist of displacement-of the inner bearings
upwardly or of the ouber bearings dowvnwardly,
it is more convenient to provide for displacement
of the outer bearings downwardly. As shown in
Figs. 3 and 5, the outer housing 22¢ of outer bear-
ing 22 is engaged at its top by an L-shaped
bracket 30 which is slidable approximately ver-
tically in a slideway 81 in the bracket {32 An
adjusting scréw 32 in bracket 15¢ bears against
the top of slidable bracket 30, so that adjustment
of screw 32 enables the bearing 22 to be de-
pressed or allowed to rise. Depression of the two
outer bearings 22 by adjustment of their screws
32 tends to deflect each outer end portion of the
roll downwardly. In the absence of the blanket,
or with the blanket slack and not tending to de-
flect the roll, a slight depression. of the outer

pearings will cause the main middle portion: of

the roll to be slightly bowed upwardly between
the inner bearings. Application of the load of
the blanket to the roll, tending to deflect.the
main middle portion of the roll downwardly, will
then offset the upward bowing tendency which
is exerted by depression of the outer bearings.

After applying the load of the blanket, then
by progressively depressing the ouber bearings,
the middle of the roll can be raised close to a
horizontal undeflected position and be main-
tained in this position during running. Fig. 8
shows on a greatly exaggerated scale the ten-
dency of the roll to be deflected by the blanket
when the outer bearings 22 are depressed rela-
tively to the inner bearings 21 (or the inner hear-
ings 21 are correspondingly elevated relatively to
the outer bearings 22), the amount of displace-
ment of the bearings being likewise greatly ex-
aggerated in this figure. Further depression of
the outer bearings 22 or elevation of the inner
bearings 21 is adapted to raise the middle por-
tion of the roll up into horizontal alignment
with the inner bearings 21 or even above such
level if desired. : :

With the load of the blanket applied to the
roll, the depression of the ouber bearings by
means of the adjusting serews 82 of Figs. 1 and 3
will ordinarily be such as to cause the portions
of the roll engaged by the inner bearings {o-be
substantially horizontal as shown in Fig. 8.. The
portion of the roll between the two inner bhear-
ings then resembles a fixed beam which is con-
strained to the horizontal at fixed supports ab
its ends. For a given load, the deflection of
such beam at its middle amounts to only one-
fifth the deflection of 2 simple beam such as in-
dicated in Fig. 6.

The action of the outer bearings also results
in a reduction of the maximum value of fiber
stress existing in the roll. When the outer bear-
ings are depressed relative to the inner bearings
so that, under load, the portions of the roll en-
gaged by the inner bearings 21 are horizontal,

6

the roll resembling a fixed beam -as described
above, then. the fiber stress can be calculated as
in the case of a fixed heam. Such calculations
show that in the case of a roll which extends 100
inches between its inner bearings 21 the maxi-
mum fber stress is only approximately two-
thirds of the maximum fiber stress that would

_ exist if the roll were simply mounted in the inner
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bearings alone. This reduction in maximum

fiber stress is advantageous in rendering the roll

stronger and. less subject to crystallization of its

metal, which is an important consideration be-'
cause machines of this type are often run con-.
tinuously for long periods.

Tt will be observed that the bearings 21 and
22 are of the self-aligning type and are pref-
erably anti-friction bearings, either ball or roll-
er. The self-aligning construction of the outer
pearings 22 is particularly useful in enabling the
roll to turn freely when its outer end is bent:
downwardly by depressicn of the outer bearings
as above described. The self-aligning construc-
tion of the inner bearings 2{ permits the roll to
turn freely in its inner bearings notwithstanding
tilt or inclination of the portions of the roll at
the inner bearings before these portions are
brought to horizontal position by depression of
the outer bearings as above described.

Stop means, such as an adjustable stop screw
33 asre preferably provided in each bracket 15¢
in position to engage the lower face of the bear-
ing housing 22¢ and so limit the extent to-which
bearing 22 is displaced downwardly by the screw
32. With stop screw 38 backed away, the bearing
22 can be adjusted downwardly by means of the
screw 32, whereupon the stop screw 33 can be
engaged with the bearing housing and he locked
in place. In removing the roll the screw 32 can
bhe retracted, relieving ‘the bearing housing 22¢
from pressure and allowing the roll to straighten
itself when the force of the blanket is removed
from the roll. All the roll bearings are then in
axial alignment and the bearing housings for
the jinner and outer bearings can then be slipped
out. of brackets 15¢, and the roll removed from
the machine. Upon replacement of the roll and
the Ppearing housings, screw 32 can then be
screwed down to restore the outer bearing hous-
ing to its previously adjusted depressed position
in contact with the stop serew 33.

It will be observed from the foregoing that by
use of this invention in compressively shrinking
fabries, the small diameter intake roll, over which
the blanket is passed just before contacting the
large drying cylinder, may be flexed or bowed
by relative movement of the hearing of each pair
at each end of the roll so as to tend to flex the
mid-portion of the roll oppositely to the direc-

“tion in which the blanket tends to fiex this mid-

portion.  Thus by selected relative adjustment of
the bearings of each pair, there can be applied
to the intake roll flexing forces tending to create
g longitudinally convex surface on that part of
the roll which is engaged by the blanket and so
counterbalancing or neutralizing to the desired
extent, either wholly or partially, the oppositely
acting flexing forces which are applied to that
portion of the roll by the blanket. This enables
the blanket-contacting portion of the roll and the
blanket surface which contacts with the roll to be
maintained substantially straight from side to
side, with the result that the roll will press the
blanket, and the fabric web on the blanket,
against the large heated drum 'at the point of
“nip” with substantially uniform pressure across
the entire width of the fabric and the blanket.
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Therefore, the shrinking in-the fabric, caused by
the contraction of the blanket while pressing the-

fabric:against the heated drum, will ke uniform
across the entire ‘width of the fabric even when

the widths of the fabrics so treated are increased’

to. 100" inches or more. This also’ results in a
minimum distortion.of the blanket.

Tclaim:

1./In the art of compressively shrinking a fab-
ric'in which a long,. heated, rotatably mounted
drum-of relatively large diameter and & rotatably
‘mounted, long intake roll of relatively small di-
ameter are disposed side by side, with the roll
mounted to move bodily in- a- direction crosswise
of its length toward and: away from the periph-
eral surface of said di‘um; and in which an end-
less'blanket extends under tension over said roll
and then around said drum-and back to said roll,
and in a direction to pull the roll towards the
drum, and in which a-web of fabric to be shrunk
is conducted into face to face;, abutting contact
with' the outside face of said blanket, just be-
fore it passes over said roll, to pass between the
blanket and. druni, that improved method of in-
suring increased uniformity of the shrinking of
the fabric across its entire width which comprises
applying oppositely directed and similar forces to
each end. of the roll beyond the margin of its
blanket and in all positions of the roll as it
moves .toward. and. from the drum, said- forces
acting in a plane generally parallel to the direc-
tion. of. pull of the blanket on .the -roll and tend=
ing- to flex-the mid-portion of the roll. oppositely
to-the direction: in which the blanket tends to
flex .said mid-portion..

2; In the art-of compressively-shrinking a fab-
rie in which. a:long, heated, rotatably mounted
drum of relatively large diameter and a rotatably
mounted; long intake roll of relatively small di-
ameter are disposed side by side, with the roll
mounted to move bodily in a direction crosswise
of its length toward and away from the periph-
eral surface of said drum, and in which an end-
less blanket extends under tension over said roill
and then around said drum and back to said
roll, and in a direction to pull’ the roll towards
the drum, and in which a wsb: of fabric to be
shrunk is conducted into face to face, abutting
contact with the: outside face of said blanket,
just before. it passes over said roll, to- pass be-
tween the blanket and drum, that improved meth-
od of insuring increased uniformity of the
shrinking of the fabric across its entire width
which comprises rotatably supporting each end
of said intake roll, in proximity to but beyond the
marging of said blanket, and arcuately flexing
the roll, between said rotatably supported ends, in
a direction generally parallel to the direction of
pull of the blanket in the roll, but in the opposite
direction to said pull, and approximately counter~

balance the opposing flexing forces applied  to

the same part of the roll by the blanket,

3. In the art of compressively shrinking a fab-
ric in which a long, heated, rotatably mounted
drum of relatively large diameter and a rotat-
ably mounted, long intake roll of relatively small
diameter are disposed side by side, with the roll
mounted to move bodily in a direction crosswise
of its length toward and away from the periph-
eral surface of said drum, and in which an end-
less blanket extends under tension over said roll
and then around said drum and back to said roll,
and in a direction to pull the roll towards the
drum, and in.which a web of fabric to be shrunk
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is.conducted into face-to. face, abutting contact.
with- the outside face of said. blanket just before.
it passes over said roll, to. pass between the
blanket and. drum, that improved method of in-
suring increased uniformity of the shrinking of
the fabric across its entire width which. com--
prises rotatably supporting said. intake roll at
each' end in a pair.of self-aligning. bearings,
movable together towards and from-the drum,.
and applying flexing forces to. the. roll,. tending
to:flex the roll, between. the rotatably supported_
ends, in a direction opposite:to the. pull. of the
blanket; so as to partially counter balance the
flexing foreces of the blanket-engaging portion.of
said roll, due to the tension of the blanket..

4. In a.compressive shrinking. machine. of the
type which includes a drum, an intake. roll. dis-
posed at one side of and.. parallel. o said drum.
with each end mounted on a frame to move to-v
ward and from the drum, in a direction cross-

- wise of the length of the roll, an endless, travel-

25

30

35

40

50

55

60

65

70

75

ing blanket passing around said roll and then the
drum under tension, for urging said roll. against
the drum and applying a resultant flexing: force
to the intermediate portion of the roll, the com=-
bination therewith of a pair of inner and outer
bearings at each end of.the-roll; spaced. apart
there along beyond the- margins: of the-blanket;
and carried by said frameat that end, said bear-
ings of each' pair-at each end being relatively
movable on said frame-at that end, in a direction
crosswise of the-longitudinal axis of the-roll and
generally parallel to- said resultant foree, but
tending to flex the' intermediate portion of the
roll' between the pairs of bearings oppositely-to
the direction in which the same said intermediate
portion of the roll: would be flexed by said re-
sultant force if one of said bearings at-each end
was eliminated.

5..In a compressive shrinking machine of the
type which includes a rotatable, heated drum,
an intake roll' disposed side by “side with said
drum, a separate, pivoted frame rotatably mount-
ing each end of said roll for swinging movement
sidewise toward and from said drum, and an
endless, traveling blanket: passing under length-
wise tension round said roll, then'said drum; and
then back to said roll to urge said roll against
said- drum and apply a bowing force to the. in-
termediate portion of the roll, that improvement
in the mounting of each end of said roll on its
frame which comprises a pair of self-aligning
bearings for each end of the roll, spaced apart
lengthwise of the roll and beyond the margins of
the blanket, and carried by said frame for that
adjacent end of said roll, one bearing of each’
pair being adjustable on its said frame in g
direction generally parallel to a plane through
the axis of rotation of said roll and the direction
of pull of the blanket on the roll, and in a di-
rection which will tend to flex the intermediate
portion of the roll oppositely to any flexing of
said intermediate portion by the pull of the
blanket.

6. In a compressive shrinking machine of the
type which includes a rotatable;, heated drum,
an intake roll disposed side by side with said
drum, a separate, pivoted frame rotatably mount-
ing each end of said roll for swinging movement
sidewise toward and from said drum, and an
endless, traveling blanket passing under length-
wise tension around said roll, then said drum,
and then back to said roll to urge said roll against
said drum and apply a bowing force to the inter-
mediate portion of the roll, that improvement in



2,615,230

9

the mounting of each end of said roll on its frame
which comprises the combination therewith of a
pair of self-aligning bearings for each end of the
roll, spaced apart lengthwise of the roll and be-
yond the margins of the blanket, one bearing of
each pair being relatively fixed on the adjacent
frame and the other being free on that adjacent

frame, and an adjustable abutment on each frame,

.engaging said other bearing of the pair of that
end to move it in a direction tending to flex the
intermediate portion of the roll oppositely to
any flexing of said intermediate portion caused
by the blanket tension.

7. In a compressive shrinking machine of the
type which includes a rotatable, heated drum,
an intake roll disposed side by side with said
drum, a separate, pivoted frame rotatably mount-
ing each end of said roll for swinging movement
sidewise toward and from said drum, and an
endless, traveling blanket passing under length-
wise tension around said roll, fhen said drum,

and then back to said roll to urge said roll’

against said drum and apply a bowing force to
the intermediate portion of the roll, that im-

provement in the mounting of each end of said 2

roll on its frame which comprises a pair of self-
aligning bearings for each end of the roll, spaced

o
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apart lengthwise of the roll and beyond the mar-
gins of the blanket, one bearing of each pair be-
ing relatively fixed on said frame which is ad-
jacent thereto, a member slidable on said adja-
cent frame and abutting against the other bear-
ing of that pair, and a screw -carried by said
adjacent frame, engaging said member and op-
erable to slide the latter in a direction to flex
the intermediate portion of the roll in opposition
to any flexing of that mtermedlate portion - by
the blanket tension thereon. -
. SANFORD L. CLUETT.
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