
4|l· INSTRUCTIONS
GO If (Convention .-uru?’!

application insert -mrcn AMD AMEHDMEN15APPV;cm;on acotted and λ» 
I /, ■ 5 ■ TO ..................... AUSTRALIA

... l:,..............—
ALLOWED-·... I·"*".......

(a) Convent ion

(b) Delete one

(c) Insert FULL 
nante(s) of 
applicant(s)

Patents Act

APPLICATION FOR A STANDARD/PEFTY (b) PATENT

I/We (c) COMPAX CORP,

of(d) 33-61 54th Street, Woodside, New York 11377, U.S.A.(d) Insert FULL 
address(es) of 
applicant(s)

(e) Delete one hereby apply for the grant of a (e) Standard/PeW^-Patent for an invention entitled

(f) Insert TITLE 
of invention

(f) METHOD AND APPARATUS FOR COMPRESSIVE SHRINKAGE OF TUBULAR 
KNITTED FABRICS AND THE LIKE

0 0 0

(gHnh’ert “complete” 
■OR ^provisional”

0 ,gR “petty patent”

o 0
O 0
o oco
OO (: O
OO 0
0 0

no 0
α o

0 0

which is described in the accompanying (g) complete specification,

(Note: The following applies only to Convention applications)

Details of basic application^

(h) Insert number, 
country and 
filing date for 

ejfie/ir EACH 
o basic application
0 0 »

o o
0 0 s

0 0 I C
oe

Application No. Country Filing Date

107,953 United States 10/13/87

0 ® β » V
■0

Address for Service: PHILLIPS ORMONDE AND FITZPATRICK 
Patent and Trade Mark Attorneys 

367 Collins Street
Melbourne, Australia 3000

(i) Insert DATE 
of signing

Dated (i) September , 1988
© Signature of 

applicant(s) 
(For body 
corporate 
see headnote*)

(k) Corporate seal 
if any

Note: No legalization 
or other witness

i(C0RPaRfixr as.)

(i) COMPAX CORP.

Richard P. Bruce, Jr., President

PHILLIPS ORMONDE AND FITZPATRICK 
Patent and Trade Mark Attorneys 

367 Collins Street 
Melbourne, Australia

STUART TAYLOR



V

AUSTRALIA
* Patents Act

DECLARATION FOR A PATENT APPLICATION

▼ INSTRUCTIONS
(a) Insert ‘‘Convention” 

if applicable
(b) Insert FULL name(s) 

of applicant^)

In support of the <“> Convention application made by COMP AX CORP,
(b)

(c) Insert "of addition" 
if applicable

(d) Insert TITLE of 
Invention

(hereinafter called “applicant^ for a patent <c> for an
invention entitled <d> METHOD AND APPARATUS TOR COMPRESSIVE SHRINKAGE 
OF TUBULAR KNITTED FABRICS AND THE LIKE

Richard P. Bruce, Jr., President
(c) Insert FULL namc(s) 

AND address(cs) of 
declarant(s) 

, (See headnote*)

J^VeW COMPAXCORP.
33-61 54th Street
Woodside, New York 11377, United States of America

do solemnly and sincerely declare as follows:
1- _ I-am/We-are-the -applicants).

6

’ on
Ah*/ -in-the -case- -of -an- appUctthen -by- a -body- -corporate}

1. ■!· authorized to' make this declaration on behalf of the applicant^
V

■ ώ 2r - ί -am/We- are- Hie- a etna l· -mventorfs) -of- the- -invention.
(ott i Wtere· -the -appiKarrtfsj-hrfare- nop the- -actuai irnvntcrrfs)}

c(f) Insert FULL name(s) 
AND address(es) of 

i ' actual inventor(s)
i 0 ’
1 ooo

i 0,1
1 (g) Recite how appli-
‘ cant(s) derive(s)
: title from actual
ί inventor(s)
, (See hcadnote**)

0

2, to William D. Milligan, 4000 Wesley Chapel Road, Matthews, NC, 28105, 
U.S.A, and Andrew P. Cecere, 61 North Montague Street, Valley 
Stream, NY, U.S.A.

is/are the actual inventor(s) of the invention and the facts upon which the applicant^ 
is/^we-entitled to make the application are as follows:

(8)
Applicant is the assignee of the invention from the actual

C ft inventors.

f (Note: Paragraphs 3 and 4 apply only to Convention applications)
-5 (h) Insert country,
ί filing date, and

4 basic applicant(s)
4 for the/or EACH
j basic application

I ,

j
1 ■ 
ί

iI

3. The basic application^^ for patent or similar protection on which the application is based 
is/are-identified by country, filing date, and basic applicant(s) as follows:

d>) United States, October 13, 19877~William D. Milligan and Andrew 
P. Cecere

4. The basic application's)· referred to in paragraph 3 hereof was/were-the first application(sX
I
,|

made in a Convention country in respect of the invention the subject of the application.

(k) Insert PLACE of Declared at <k) Woodside, New York, USA
(1) Insert DATE of 

signing
Dated <» September 1988

(m) Signature(s) of 
declarant(s)

Note: No legalization or 
other witness required

(m) COMPAXCORP.

By ~~-
Richard P. Bruce, Jr., President 

To: The Commissioner of Patents

P18/7/78 PHILLIPS ORMONDE & FITZPATRICK 
Patent and Trade Mark Attorneys 

367 Collins Street 
Melbourne, Australia



(12) PATENT ABRIDGMENT (11) Document No, AU-B-2©740/88
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No, 599840

(54) Title
SHRINKING TUBULAR KNITTED FABRICS

International Patent Classification(s)
(51)4 D06C021/00

(21) Application No. ; 23740/88 (22) Application Date : 13.10.88

(Π) Priority Data

(31) Number (32) Date (33) Country
107953 13.10.87 US UNITED STATES OF AMERICA

(43) Publication Date : 13.04.89

(44) Publication Date of Accepted Application : 26.07.90

(71) Appiicant(s)
COMPAX CORP.

(72) Inventor(s)
WILLIAM D. MILLIGAN; ANDREW P. CECERE

(74) Attorney or Agent
PHILLIPS,ORMONDE & FITZPATRICK

(57) Claim

1. Compressive pre-shrinking apparatus for knitted 

fabrics and the like comprising (a) a fabric feeding 

roller, (b) an entry-side fabric confining shoe generally 

conforming to a surface portion of said feeding roller and 

defining therewith a confined entry path for the controlled 

advancement of fabric by said feeding roller, (c) means for 

adjustably relatively positioning said entry-side confining 

shoe and fabric feeding roller to bear with limited 

controlled pressure upon fabric confined in said entry 

path, (d) a fabric retarding roller mounted for rotation 

closely adjacent and parallel to said feeding roller, (e) 

the. axes of said feeding and retarding rollers defining a 

reference plane passing through the region at which said 

feeding and retarding rollers most closely approach each 

other, (f) an exit-side confining shoe conforming to a

.../2



(11) AU-B-23740/88 -2­
(10)599840

surface portion of said retarding roller and defining 

therewith an exit path for the controlled discharge of 

fabric by said retarding roller, (g) means for adjustably 

relatively positioning said exit-side confining shoe and 

said retarding roller to bear with limited controlled 

pressure upon fabric confined in said exit path, (h) said 

confining shoes having blade-like extensions projecting 

between said rollers and meeting in the general region of 

the plane containing the axes of said rollers, and (i) 

means comprising confronting surfaces of said blade-like 

extensions forming a confinement zone for the confined and 

controlled passage of said fabric during its transit from 

said entry path to said exit path.
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METHOD AND APPARATUS FOR COMPRESSIVE 
SHRINKAGE OF TUBULAR KNITTED FABRICS AND THE LIKE

Background and Summary of ·. he Invention

The invention is directed to improve methods and

5 apparatus for the compressive shrinkage of fabrics. The 

invention is applicable to particular advantage to the 

treatment of tubular knitted fabrics, but is not to be 

considered as limited thereto, as the principles of the 

invention are useful to advantage in connection with the 

10 processing of open width fabrics of both knitted and 

non-knitted construction.

In the processing of knitted fabrics, particularly 

tubular knitted fabrics, one of the widely utilized and

commercially successful procedures for compressive shrink- 

15 age treatment is reflected in the Eugene Cohn, et al.
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United States Patents No. 3,015,145, 3,015,146 and 3,083,4-

35. These procedures involve one or, more typically, two 

compressive shrinking stations, each comprising an opposed 

pair of rollers and a feeding and confining shoe. Incoming 

20 fabric is passed between a feeding roller and a confining 

shoe, causing the fabric to be advanced at a predetermined

0 0 * 4 
O 4«

0 0 1

0 0 1
O 0 4

0 0 «

speed in a relatively positive manner. The second roller, 

referred to as a retarding roller, forms a nip with the 

feeding roller, such that fabric, after it exits from the
OOOJ. 

0
O 0 O 0 25 confining shoe is engaged under pressure simultaneously

between the feeding and retarding rollers. The retarding

0 Oi
0 0 O

o ft ύ ύ
roller, which is driven at a surface speed controllably



2

j

slower than the surface speed of the feeding roller, 

retards the advance of the fabric, so that controlled 

lengthwise compression of the fabric takes place in a short 

compressive shrinking zone formed between the roller nip 

5 and the terminating edge of the fabric confining shoe. The 

shoe and/or rollers desirably are heated, such that the 

emerging fabric retains a substantial portion, at least, of 

the compressive shrinkage imparted thereto in the compres­

sive shrinkage zone.

10 Even though the above described compressive shrinking

techniques have been extremely successful commercially, 

there are certain inherent limitations thereto which result

0 « β «
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from the fact that the fabric is being acted upon simulta­

neously, at the same point but on opposite sides, by 

15 rollers operating at different speeds. The opposite sides 

of the fabric are thus necessarily treated slightly differ­

ently. In addition, the inherent slippage of at least the 

feeding roller relative to the fabric surface at the roller 

nip sometimes imparts an undesirable surface appearance to 

20 certain types of fabrics, such as by lightening darker 

shades of outerwear fabric, for example, or imparting a 

shine to underwear fabrics. This can be disconcerting 

particularly with respect to the processing of tubular 

fabrics, where the "opposite" sides of the fabric during 

25 processing are in fact the same surface of the fabric -

namely the outside surface - in the finished garment.
0 0 4
0 O O

u

I



3

For most applications, the tendency of a single 

compressive shrinking station of the above described type 

to have an asymmetrical effect on opposite sides of the 

fabric is accommodated by providing for dual station 

5 machines, with one compressive shrinking station being 

reversely oriented with respect to the other. This pro­

vides acceptable results for some fabrics, for example, but 

still has shortcomings with respect to highly sensitive 

fabrics, such as dark shades of outerwear fabrics.

1C In accordance with the present invention, improved

equipment and techniques are provided for the mechanical 

compressive shrinkage of fabrics, particularly but not

necessarily tubular knitted fabrics, which enable the many 

important advantages of the differential roller processing 

15 technique to be employed yet which significantly minimizes 

or eliminates certain inherent limitations in the existing 

procedures. More specifically, the method and apparatus of 

the invention utilize opposed feeding and retarding roll­

ers, driven respectively at higher and lower surface 

20 speeds, for feeding and retarding fabric. However, in 

contrast to the equipment of the above described patented 

construction, the respective feeding and retarding rollers 

are separated by a distance significantly greater than the 

thickness of the fabric being processed, so that the fabric 

25 cannot be engaged simultaneously on opposite sides by the

δ
0 O 3

O i

respective rollers. A fabric confining shoe (entry shoe) 

is associated with the feeding roller, and a separate 
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confining shoe (exit shoe) is associated with the retarding 

roller. The extremities of these respective entry and exit

shoes form between them a defined confinement zone. The

ft
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fabric is decelerated and longitudinally compressed at the

5 entrance to the zone speed, and confined and guided for a 

controlled dwell time during its passage through the zone.

To particular advantage, the opposed extremities of 

the respective confining shoes are located substantially at 

the point of maximum convergence of the respective feeding 

10 and retarding rollers and are disposed at a substantial 

angle, such as 45 degrees, to the surface of the feeding 

roller. Accordingly, as the fabric exits the discharge end 

of the entry shoe, it is abruptly diverted by the leading 

end of the exit shoe and is guided into the confinement 

15 zone, defined between the two shoes. Upon exiting the 

confinement zone, the fabric is immediately contacted by 

the outer surface of the retarding roller, travelling at a 

controllably slower surface speed than the feeding roller.

Significantly, although the feeding and retarding

20 rollers are operated at controllably different surface 

speeds, the rollers do not act simultaneously upon opposite 

surfaces of the fabric at the same point, so that it is not 

necessary for the roller surfaces to have any significant 

slippage with respect to the fabric surfaces. As a result,

25 it is possible under the present invention to impart the 

high degree of mechanical compressive shrinkage, required 

by many knitted fabrics, in a single station machine.
0 © ύ
o 0 o 

ο «ο <j a



5

To advantage, fabric passing through the confinement

zone is confined under only minimum pressures, in the 

thickness direction. This is accomplished by providing for 

a precision, on-the-fly adjustment mechanism for movably

5 positioning one of the shoes, preferably the entry shoe,

for limited motion about a pivot axis. This accommodates

variation in the thickness of the confining zone during

normal operations of the apparatus. The confining pres­

sures acting on the fabric in the zone are maintained at a 

10 level sufficient to avoid crimping of the longitudinally 

compressed fabric, but typically not significantly greater 

than that.

In one of its particularly preferred embodiments, 

apparatus of the invention has substantial compatibility, 

15 structurally, with the equipment heretofore marketed under

the above mentioned United States patents, and with respect 

to which there is a substantial installed base of equip-

«<- ment. The apparatus of the invention is capable of being

’ incorporated by a relatively simple retrofit into the
a ·.

‘ 20 existing installed equipment, utilizing much of the exist-
i

ing mechanism, resulting in significant upgrading in 

performance of the equipment for at least certain types of 

fabrics.
lit'

β i r
a 4 f.

. „ For a more complete understanding of the above and
'> I 4

ft 5 ft .

25 other features and advantages of the invention, reference 
ft ft ft ft

ft

0000 should be made to the following description of a preferred

embodiment and to the accompanying drawings.
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Description of the Drawings

Fig. 1 is a perspective view of a complete range 

incorporating the compressive shrinkage apparatus of the 

invention, intended particularly for the mechanical com- 

5 pressive shrinkage of tubular knitted fabric.

Fig. 2 is a highly enlarged, cross sectional view of 

the compressive shrinkage station of the apparatus of Fig. 

1, showing the respective feeding and retarding rollers and 

the respective entry and exit confining shoes.

10 Fig. 3 is a representational side elevational view of

a portion of the apparatus of Fig. 1, showing particularly 

structural details of the compressive shrinkage station.

Fig. 4 is a fragmentary perspective view, showing 

portions of the entry and exit confining shoes and details 

15 of the mounting means for the exit confining shoe.

Fig. 5 is a fragmentary front elevational view showing
o a φ o

o
0 ft 0 0

0 O Q
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O z
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0 4 0 <J 
0

details of the exit and entry confining shoes.

Fig. 6 is a cross sectional view as taken generally on 

line 6-6 of Fig. 5.

20 Fig. 7 is a simplified schematic representation of a

drive control system for the apparatus of Fig. 1. 

Description of a Preferred Embodiment

Referring now to the drawings, and initially to Fig. 

1, the reference numeral 10 designates in a general way a 

25 processing range for treating tubular knitted fabric.

Unprocessed fabric 11 from a supply source (not shown) such

as a pallet or truck, is passed upwardly over a rotatable
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bow 12, which spreads the fabric to a generally flat, two 

layer form. The fabric is then passed under a first 

tension bar 13 and over a second tension bar 14. The 

tension bars 13, 14 are separated by spacers 15, and are 

5 mounted on frame members 16 for controlled rotational

positioning. The tension bars serve to apply a very light 

tension to the fabric, sufficient to flatten and control 

it, but typically insufficient to elongate it to any 

significant degree.

10 In the illustrated range, fabric is directed around a

guide roller 17 (Fig. 7) , over a driven, variable speed 

control roller 17a, around a floating dancer roll 17b and 

then through a series of flattening rolls 20. The control 

« < L
6 4

C ί <

CISC 
i

O 0 0 
O O o 
Oidi

roller 17a provides the means for drawing the unprocessed

15 fabric 11 over the bow 12 and through the tension bars 13,

14. The speed of the roller 17a is controlled by the 

dancer roll 17b with reference to the operating speed of 

other components of the range, as will be further ex­

plained.

20 Downstream of the control roller 17a is a

propeller-spreader station, generally designated by the 

numeral 18. By way of example but not of limitation, the 

propeller-spreader apparatus may be of the type illustrated 

in the Frezza United States Patent No. 4,103,402, the

25 disclosure of which is incorporated herein by reference.

The spreader apparatus includes an internal spreader 

frame (not shown) which is received internally of the
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fabric tube. The spreader frame is supported horizontally 

by means of grooved edge drive rolls 19, which are adjust­

able laterally to the width of the spreader frame and which 

are driven externally by the machine motive system. The 

5 spreader frame assembly, which is in itself well known and 

widely utilized in the trade, extends from a series of 

flattening rolls 20, at its upstream extremity, through a 

pair of steam boxes 21, 22 on the downstream side of the 

edge drive rolls 19, substantially to the entry or feeding 

10 roll (to be described) of a coi.ipressive shrinkage station 

23 .

In accordance with known techniques, the incoming 

fabric may be slightly overfed onto the downstream section 

of the spreader frame (i.e,, downstream of the edge drive 

15 rolls 19) so as to be effectively relaxed in a lengthwise 

direction and set to a predetermined, uniform width. In 

this condition, the fabric is subjected to steam when 

passing between the steam boxes 21, 22, which serves to 

moisten and lubricate the fibers of the material and 

20 accommodate relaxation and adjustment of the stitches, in 

preparation for the primary compressive shrinkage treat­

ment.

Immediately upon discharge from the spreader frame 

section 18, the fabric enters the compressive shrinkage 

2 5 station 23 where, in the manner to be more fully described,

0 ”0
0 0 0

4) ί ύ i

it is compressed in a lengthwise direction in a controlla­

ble amount which typically is a function of the inherent
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residual shrinkage of the incoming fabric. In the case of 

tubular knitted fabrics, this may well be on the order of 

15-25%, for example. The longitudinally compressed fabric, 

now designated by the reference number 24, is advanced to 

5 a gathering station 25 which, in the illustrated range, is 

a roll-up mechanism. By way of example, the roll-up 

apparatus may be of the general type shown in the Eugene 

Cohn et al. U.S. Patent No. 3,606,186 and/or the Samuel 

Cohn et al. U.S. Patent No. 2,736,098, the disclosures of 

10 which are incorporated herein by reference. The fabric,

passing to the roll-up device 25, is kept under minimum 

tension, sufficient only for adequate control of the fabric

it

during the winding of the roll 26.

Alternatively, the fabric may be directed to a folder

15 apparatus such as, for example, of the type disclosed in

°,r. the Frezza U.S. Patent No. 4,053,151.

<< The drive mechanisms for the range of Fig. 1 are
β -

‘ illustrated schematically in Fig. 7. Individually speed
c

‘ controlled drive arrangements are provided for the gather-

20 ing station 25, the compressive shrinkage station 23, the

I
« « ε

4 a t
« 4 <

4 < 4
4 4 ί

4 4 C

: c
4 

«444

spreader-propeller station 18 and the entry roll 17a.

These may be in the form of individually controllable 

variable speed motors for each of these major sections of 

the range, or the system may be driven by a primary, speed 

25 controllable drive motor 31 in conjunction with variable

ο a © 
ο o o

03 04

speed mechanical drives for effecting desired speed con­

trol. Typically, one of the stations, such as the compres-
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sive shrinkage station 23, is a "master" station, driven by 

a motor 31 and with respect to which the operating speeds 

of the other stations are automatically slaved. For 

example, the driven entry roller 17a, the edge drive rolls 

5 19, and the wind up device 25 are respectively driven from

the master drive motor 31 through adjustable variable speed 

mechanisms 17c, 19a and 25a. The variable speed mechanism

17c is controlled by the dancer roll 17b, so as to maintain 

a constant fabric supply to the propeller-spreader appara-

10 tus 18. Under the described arrangement, if the compres­

sive shrinkage station 23 were increased in speed 10%, the 

speeds of all stations of the range automatically would 

increase by an equivalent amount. If the speed of the 

roll-up station 25 were changed, on the other hand, it

15 would be increased or decreased relatively to the speed of

the compressive shrinkage station 23, and the other sta­

tions would be unaffected. These techniques are, of 

course, well known in the art.

With reference now to Figs. 2-7, illustrating details

20 of the novel compressive shrinkage station of the inven­

tion, the apparatus includes a skeletal frame structure 27 

(Fig. 3) on which are mounted bearing supports 28, at 

opposite sides of the machine, carrying bearing blocks 29.

The bearing blocks 29 rotatably journal a feeding roller

25 30. In the illustrated arrangement, the feeding roller 30

may be mounted on a fixed axis on the machine frame 27 for
ο c a
η & o

ft ι> ο o
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controlled rotation by means of a variable speed master

drive 31 (Fig. 7).

Cooperating with the feeding roller 30 is a retarding 

roller 32. This is journalled on opposite sides by means 

5 of bearing blocks 33 carried by opposite side members 34 of 

a pivot frame, mounted in the machine frame 27 for pivoting 

about the axis of a drive shaft 35. The frame members 34 

are connected to the rod ends 3 6 of fluid actuators 37 

anchored at 38 in each side of the machine frame. Desir- 

10 ably, the fluid actuators 37 are one-way actuators, being 

spring urged to extend the actuating rods 36 toward the 

left in Fig. 3 and being actuatable, under regulated fluid 

pressure to retract the actuator rods and thereby draw the 

retarding roller 32 toward the feeding roller 30.

« » ί ί
4

« 4 i

15 A variable speed mechanical drive 39 (Fig. 7), oper­

ated from the master drive 31, serves to drive the retard­

ing roller 32 at a controllably lesser surface speed than 

the surface speed of the feeding roller 30. The drive 39 

may operate a sprocket 40 (Fig. 3) and through a chain or

20 belt 41 a further sprocket 42 mounted on the shaft 35 about 

which the roller mounting frame 34 is pivoted. A further 

chain or belt drive (not illustrated) connects the shaft 35 

to the retarding roller 32, enabling the retarding roller 

to be controllably driven in any pivoted position of the 

25 frame 34.

In the illustrated ar.d preferred embodiment of the
© © a

to o 
Ο 6 &

invention, the feed roller 30 may have an overall diameter
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of approximately five inches. The roller is of hollow 

construction, having a relatively heavy outer steel, cylin­

drical wall 43 of approximately one and one quarter inches 

in thickness. Desirably, this is roughened on the exterior 

5 surface for enhanced gripping of the incoming fabric 11.

The feed roller cooperates with a confining shoe assembly

44, hereinafter referred to as the shoe, which comprises a 

main shoe body 45 and a zone-forming blade 46. The shoe 

body 45 and blade 46 form, in effect, a single shoe assem-

10 bly provided with smooth cylindrical inner surface portions

47, 48. These cylindrical surface portions are of just

slightly larger diameter than that of the feeding roller 30 

(e.g., about 0.04 inch on a five inch nominal roll diame­

ter) , and the center of the cylindrical surface 47-48 may

15 be located slightly offset (to the right in Fig. 2) from

5Oo the center of the roller, providing a gradually tapered

confining slot 49 for guiding and confining the incoming

JOS fabric 11 over a substantial arcuate portion of the feed

«’ roller 30 (i.e. about 90 degrees) to the discharge end of
β 

ο β

00 20 the shoe assembly.

To particular advantage, the mounting arrangement for

the entry shoe assembly 44 may be substantially in accor­

dance with the Edmund A. Diggle, Jr. U.S. Patent No. 3,973, 

303, the disclosure of which is incorporated herein by 

25 reference. That mechanism includes a pair of upwardly

ί

t
I 
j

extending brackets 50 mounted for limited rotation on the 

end shafts 51 of the feed roller 30. These brackets are
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connected by way of a swivel coupler 52 to a vertically 

adjustable rod 53 controllably positionable by the machine 

operator, as through a hand wheel 54 (see Fig. 1). With 

limited vertical adjustment of the rods 53, the supports 50 

5 may be caused to pivot slightly in a clockwise or counter­

clockwise direction about the axis of the shaft 51, provid­

ing a high precision adjustment of the position of the 

entry shoe.

L-shaped brackets 55 are pivotally mounted at,56 on

10 the upwardly projecting brackets 50, and are controllably

pivotable relative to the upstanding brackets by means of

O 0 ί I 
0 <

ο o < i
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single-acting air cylinders 57 at each side. When deacti­

vated, the actuators 57 are spring urged in a retracting 

direction, to pivot the L-shaped supports 55 in a clockwise 

15 direction as viewed in Fig. 3. Under regulated air pres­

sure, the operating rods 58 of the actuators are extended, 

pivoting the supports 55 in a counterclockwise direction.

Mounted on the supports 55 by means of a pivot bearing

59 at each end, is the entry shoe assembly 44. The shoe 

20 assembly includes tilt adjustment lugs 60 at each side,

which project through windows 61 in the support members 55, 

being adjustably positioned within such windows by means of 

adjusting bolts 62, 63.

To understand the operation of the mounting bracket 

25 assembly for the entry shoe, assume that the shoe assembly

44 is in an initial position as shown in Fig. 2. By 

adjusting the bolts 62, 63, the entire shoe assembly 44 may
ί

0 0 0
0 0 0

0 0 0 0
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be tilted about the axis of the pivot bearing 59 as neces­

sary to adjust the configuration of the gradually converg­

ing confinement space 49. The entire assembly may be 

pivoted circumferentially about the axis of the feed roller 

5 30, by vertical adjustment of the shafts 53, causing the

upright brackets 50 to pivot about the roller shaft. This 

provides for a fine adjustment of the positioning of the 

lower extremity of the feeding shoe assembly and thus the 

thickness of the confinement zone. Bodily retraction of 

10 the entire feeding shoe assembly from the region of the 

roller nip, between the feeding and retarding rollers 30, 

32 is accomplished by deactivating the air actuators 57, 

pivoting the L-shaped supports 55 clockwise about the axis 

56. This may be done to open up the working area of the 

15 compressive shrinking station, to facilitate initial 

threading of a length of fabric into the machine.

Significantly to the invention, the zone-forming blade

46 does not taper gradually to a fine point, as is the case 

in the existing mechanical compressive shrinkage equipment 

20 of the type described in the before mentioned Eugene Cohn

et al. patents. Rather, the zone-forming blade has a 

substantial thickness at its lower extremity. In a typical 

machine, for the processing of a wide range of tubular 

knitted fabrics in widths of up to fifty inches, the blade

25 thickness at its extremity may be approximately 0.12 inch.

Also significantly, the bottom surface 66 of the zone-form-

ing blade extends downward and away from the surface of the 

i
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feed roller 32 at a relatively abrupt angle, in the illus­

trated apparatus at a nominal angle of about 45 degrees. 

This angled surface 66 forms one side of a confinement 

zone, as will be more fully described.

5 The zone-forming blade 46 typically is secured to the

body 45 of the entry shoe by means of a plurality of bolts 

67, spaced across the width of the blade (see Figs. 5 and 

6) . The shoe body 45 itself may comprise a plurality of 

shoe segments, individually adjustable with respect to a 

10 mounting beam 68, to enable precision final adjustment of 

the zone-forming blade 46.

Mounted directly below the entry shoe 44 is an exit 

shoe assembly 69 comprising a shoe body 70 and a zone-form­

ing blade 71. The blade 71, as the blade 46, is formed 

15 with front and back arcuate surfaces 72, 73 confronting

surface portions of the respective feeding and retarding

rollers 30, 32. At least the back arcuate surface 7 3

< 
(

c
{ 20

approximately conforms to
32-

retarding roller >5^over an

as to form a gradually divergent exit path 89 for fabric

the surface contours of the

arc of, say, 15-20 degrees, so

« ί t

< t

ί 4 
ί 4

< t <

being conveyed by the retarding roller. For example, the 
3 ■ 6 ·. nckes

surface 73 may have a radius of about 2.56/, for cooperation 

with a retarding roller 32 having an outside diameter of 
il· ■ °)2. inches'

approximately 4^, with the center of radius of the 

surface 73 being located slightly to the left of the roll25
< t I »

<
1 < ί ί

ο
9

as viewed in Fig. 2, to provide for the slightly
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divergent contours of the exit path, which are somewhat 

exaggerated in Fig. 2.

As is evident in Figs. 2 and 6, the configuration of 

the upper end of the zone-forming blade 71 is complementary

5 to the lower configuration of the upper blade 46. The 

thickness of the blade extremity 74 is substantially 

identical (i.e. approximately 0.12 inch in the example), 

and the upper zone-forming surface 75 is disposed at the 

same angle as the surface 66.

10 In the illustrated machine, adapted particularly for

retrofit installation, precision mounting of the retarding 

shoe assembly 69 is provided by means of a large, heavy 

angle member 76, which is rigidly secured at each end to 

mounting brackets 77. The angle members may be provided

15 with welded caps 78 at each end, which are secured to the 

brackets 77 by bolts 78a. The body portion 7 0 of the 

retarding shoe is rigidly welded to the upper leg 79 of the 

angle member, as shown in Fig. 6, and is provided with a 

recess 80 for the reception of the zone-forming blade 71.

20 Precision adjustment of the blade is achieved by providing 

a large plurality of mounting bolts 81, received in verti­

cally elongated slots 82 in the blade member. A plurality 

of adjusting bolts 83 extend upwardly through the shoe body 

70 to engage the bottom surface of the blade 71. In a

25 typical fifty inch machine, the tightening bolts 81 may be 

spaced apart approximately 2.6 inches, for example, while 

the vertical adjustment bolts 83 may be spaced about 5.2
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inches apart, one for each pair of tightening bolts. This 

arrangement enables a high degree of precision to be 

achieved in alignment of the lower zone-forming blade 71 

with respect to the upper zone-forming blade 46, for 

5 precision definition of the treating zone, defined by the

respective upper and lower blade surfaces 66, 75.

In the illustrated apparatus, the angle bar assembly 

is pivoted on the machine frame 27 by a shaft 84 carried by 

the machine frame by means of a mounting block 85 at each

10 side, which is an integral part of bearing support 28.

This is a convenient mounting, as the shaft 84 and block 85

are already provided on the existing installed base of

commercial machines and can be used conveniently for

15

retrofit of such machines to incorporate the improvements

of the present invention.

οβ « « 
o

Q 1 1

f.

t δ ■

« ·
4

The location of the

the distributed weight of

brackets 77 is such that

20

pivot shaft 84, with respect to

the angle member 76 and

the assembly tends to

mounting

pivot by

gravity in a clockwise direction, as viewed in Fig. 6,

tending to pivot the lower zone-forming
rod er

feeding «hee/ 30. This movement is adjustably limited to

maintain a predetermined minimum spacing between the front

blade 71 toward the

4 β ·
4 4

4 <

i
4

4

arcuate surface 72 of the blade and the surface of the

feeding roller 30. Such adjustment may be provided by the

25 use of shims (not shown) at the end extremities of the feed

roller to limit closing­ movement of the blade 71, or by

i 
β

€ 
e

l 
! ,

a
4 means such as adjusting bolts 86 engageable with the
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mounting brackets 77, as shown in Fig. 6. Desirably, 

pivoting movement of the blade mounting in the opposite or 

counterclockwise direction may be unrestricted within 

limits to facilitate clearing the machine. For this 

5 purpose, the outer ends of the bracket 77 may be provided 

with elongated slots 87 in which are received limiting pins 

87a. Pivoting action of the bracket 77 is free within the 

limits of the elongated slot 87, subject to the positioning 

of the adjusting bolts 86 and/or limiting shims, and also, 

10 of course, limited by the presence of the retarding roller 

32.

UM

«HI

0 ©ft
0 0 0
61 β o

For the initial setup of the equipment, the zone-form­

ing blades 46, 71 are positioned such that their angular 

surface extremities 66, 75 are located substantially at the 

15 point of maximum convergence of the rollers, i.e. substan­

tially on a plane including both roller axes. The acutely 

angled tip 88 of the lower blade 71 is spaced very close 

to, but not in contact with the outer surface of the 

feeding roller 30. By adjustment of the vertical rods 53, 

20 the upper blade 46 is positioned with respect to the lower 

blade such that the zone-forming surfaces 66, 75 are spaced 

slightly apart and may be slightly divergent. The arcuate 

surface 48 of the upper blade 46 is spaced slightly from 

the surface of the feeding roller, and this may be assured 

25 by the provision of shims or spacing rings at the end 

extremities of the feeding roller, or by other limit 

adjustments, as will be appreciated. The upper fluid
I
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actuators 57 are charged with air under limited pressure 

typically in the range of slightly above zero up to above 

five psi, acting on pistons of about twenty square inches. 

The closing force available from the actuators 57, in an

5 example fifty inch machine, is thus desirably about 200 

pounds or less, which results in an applied force of a few 

pounds per lineal inch.

Unprocessed fabric 11, in flat form and at uniform 

width, enters the confined passage 49 and is advanced

10 therethrough under very limited confining pressure, by 

reason of the roughened surface of the feeding roller. The 

fabric, either in two-layer form in the case of tubular 

knitted fabric, or in a single layer in the case of other 

fabrics, is advanced through the passage 49 at the surface ;

15 speed of the feed roller 30. *

ο0’··( Upon reaching the lower extremity of the arcuate
Q 0 1 f

surface 48, the fabric is abruptly diverted bv the blade
ft β f ·

ft β ■

; '. surface 75 into a confinement zone formed between the i

8 ί '

ί ‘ surfaces 66, 75, which may be divergently related by a

1 20 small amount (e.g., less than one degree). J

Fabric traverses the confinement zone, which in the 

illustrated apparatus may have a length of about 0.17 inch, >
114

♦ * 1 , \

' ‘ until it engages the outer surface of the retarding roller r
< < I:

* 5 * S

32. Thereupon it is abruptly diverted into the confined i

t,,i 25 passage 89 formed between the arcuate confining surface 73

of the exit shoe assembly and the outer surface of the .

J retarding roller. When the fabric enters the upper extrem-
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ity of the confined retarding passage 89, it immediately 

assumes the surface speed of the retarding roller 32, which 

is controlled, by the variable speed mechanism 39, to be 

variably slower than the surface speed of the feeding

5 roller 30, perhaps by as much as 15-25% in the case of some 

fabrics, less perhaps with others, according to the re­

quirements of a particular fabric construction. Under 

steady state conditions, the change in speed of the fabric,
-t o

from the feeding speed ®£-/_the retarding speed, occurs

10 principally at the entrance of the confinement zone defined 

by the surfaces 66, 75. Immediately thereafter, the fabric 

has a predetermined dwell time in the confinement zone, 

during which it is exposed to heat and confinement.

In the process of the invention, it is desired to

15 operate witn minimum confining pressure in the thickness
α β < c

direction in the confinement zone. However, a complete
a

■” absence of confining pressure and/or too little confining
ft :«
’ pressure can cause fabric to take on a "creped" appearance,

rather than a smooth but compressively shrunk condition.

20 Initially, therefore, the thickness of the confinement zone 

is adjusted (by the handwheel 54 and rods 53) to be slight-

<< ly greater than optimum, to induce some degree of creping,
<

« I

/,·· and the condition of the processed fabric is observed. As

long as any creping is observed, the thickness of the
4 » '

“c! 25 confinement zone is gradually decreased by manipulation of

the handwheel until the creping just disappears.
0 0 0
0 O 0

O i) 0 0

J
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In the illustrated apparatus, the surface of the 

retarding roll is formed with a layer 91 of elastomeric 

material, which typically may be about one quarter inch 

thick. It may, however, be formed of metal with a rough- 

5 ened surface. The retarding roll is drawn toward the 

confining surface 73 with a limited amount of pressure, 

exerted by the fluid actuators 37, under controlled pres­

sure via a variable pressure regulator 92. The net applied 

force need be sufficient only to establish effective 

10 frictional contact with the fabric discharged from the 

confinement zone so as to achieve positive gripping action 

on the fabric. Experience indicates that minimal contact 

pressures are required for this purpose, as in the case of 

the contact pressures necessary with respect to the feeding 

15 shoe assembly with respect to the feeding roller. If
β H -

“tl, necessary or desirable, adjustable limit stops (not shown)
c ■

«·· may be provided to limit the closing movement of the
Q Iβ
* retarding roller toward the confining surface 73 of the
0 β 
β t

lower blade. In a normal operating configuration, the 
f

d

20 feeding and retarding rolls are separated by a distance 

just slightly greater than the thickness of the zone-formi- 

, ng blades 46, 71, as is evident in Fig. 2.
<

4 ·

< In the processing of most fabrics, the incoming fabric
i ' '

is relatively warm and moist from the application of steam 
. l * (

14'* 25 at the steam boxes 20, 21. In addition, means advanta­

geously are provided for heating of at least the feeding
0 0 0

roller 30 and the feeding shoe assembly 44. In accordance
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with features of the existing, prior equipment, the entry 

shoe assembly 44 may advantageously be heated by means of 

an electric heater associated with the shoe body 45. The 

feeding roller 30 is heated internally by means of steam or

5 heated oil, for example. Desirably, provisions are made 

for controlling the heating media to provide for different 

temperatures between the feeding roller 30 and the feeding 

shoe assembly 44.

Remarkable and surprising results have been achieved

10 with the method and apparatus of the invention. Among 

other things, fabrics that heretofore were compressively 

treated in two stations can now be treated in a single 

station, and even more effectively than heretofore. In 

this respect, while there exist in the prior art types of

15 equipment that process tubular knitted fabric in a single 

station, most such machines and processes known to the 

applicant are very limited in their capacity to impart 

preshrinkage control. The method and apparatus of the 

heretofore known Eugene Cohn et al. patents have been

20 outstandingly unique in their ability to impart high 

degrees of compressive shrinkage, i.e., 25% and above. In 

such cases, however, it has been appropriate to utilize two 

station machines in an effort to equalize opposite side 

surface appearance, and even then, there have been limita-

25 tions with respect to certain types of sensitive fabrics.

0 O 0 
o e o

υ 47 « Λ

With the present method and apparatus, by contrast, it is 

possible to impart 25% and more compressive shrinkage in a

J?. -.
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single station machine, with a highly acceptable level of 

opposite side surface appearance. This represents a 

remarkable advance over procedures now available to the 

industry.

5 A very significant aspect of the invention, of course,

is the fact that an angular confinement zone separates the 

respective feeding and retarding rollers by a short dis­

tance significantly greater than the thickness of the 

•fabric. As a result, the feeding and retarding rolls do 

10 not simultaneously contact the fabric at the same point on 

opposite sides with surfaces travelling at different 

speeds. Nor is the fabric subjected to wrenching reversals 

of direction during the compressive shrinkage procedure. 

The fabric is advanced through the feeding zone with a 

15 minimum of confining pressure and abrasion, passes through 

the confining zone with virtually symmetrical conditions on 

its opposite surfaces, and is engaged thereafter in a 

retarding zone in which there is effectively no slippage of 

the fabric even though it is confined by minimum pressures.

2 0 The lack of slippage of the fabric against the feeding

and retarding rollers in the procedure of the invention is 

evidenced by the fact that the retained compressive shrink­

age bears a direct and close relationship to the speed 

differential between the respective rollers. In other 

25 words) a roller speed differential of 25% results in 

processed fabric having an imparted compressive shrinkage 

of 25% in normal operations.
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Another surprising and highly beneficial result of the 

new method and apparatus is derived from the fact that the 

finished, compressively shrunk fabric typically is of the 

same thickness after treatment as before. On a convention- 

5 al two station compactor, the treated fabric may be 15% to 

25% thinner in some cases, because of the necessity to 

compress the fabric substantially in the thickness direc­

tion during processing, with the procedure and apparatus of 

the present invention, the fabric is treated very gently 

10 throughout, as evidenced by the greater finished thickness.

This enables significantly superior results to be derived 

in the treatment of sensitive fabrics, for example.

The method and apparatus of the invention are uniquely 

well suited for processing of tubular knitted fabrics in a 

15 single station machine, because there is a minimum of 

differential action between opposite surfaces of the fabric 

being processed in two-layer form. There is thus an 

absolute minimum of opportunity for two-sidedness to occur 

in the fabric. Although it is of course necessary in the 

20 apparatus of the invention for fabric to slide along the 

confining surfaces of the feeding and retarding shoes, it 

is possible with the apparatus of the present invention to 

maintain contact pressures at extremely low levels, so that 

even sensitive fabrics are processed delicately and with 

25 minimum degradation of the finished appearance sought by 

the customer.
» u 
ϊ < <

s 1 β a
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An included benefit of being able to process fabric in 

a single station and using low contact pressures is signif­

icantly lower power requirements. The floor-space occupied 

by the equipment is also significantly reduced by elimina- 

5 tion of need for a second stage of compressive shrinkage.

In the specifically illustrated apparatus, the com­

pressive treatment zone is disposed at an angle of 45 

degrees to the adjacent roller surfaces. The maximum and 

minimum limits of such angle have not been fully deter- 

10 mined, although it is believed are the basis of investiga­

tions that the angle should not be less than about 3 0 

degrees nor more than about 60 degrees with respect to the 

adjacent surface of the feed roller.

The method and apparatus of the invention are of 

15 course applicable to fabrics other than tubular knitted 

fabrics, and would be applicable to open width knitted 

fabrics, for example, various compressible gauze materials 

and the like. The method and apparatus of the invention 

are also suitable for so-called "wet compacting", where 

2 0 fabric, is dyed or otherwise treated with a processing 

liquid, extracted to a level of 75%-80% moisture, for 

example, and then subjected to compressive shrinkage 

treatment. With some prior art apparatus, this has been 

difficult because the relatively high pressures required to 

25 be applied to the fabric resulted in unwanted extraction of 

liquids at the compressive shrinkage treatment station. 

With the process and apparatus of the present invention,
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the unusually low contact pressures required to carry out 

the process greatly minimize or eliminate altogether 

unwanted extraction of treating liquid during the compres­

sive treatment phase.

5 It should be understood, of course, that the specific

forms of the invention herein illustrated and described are 

intended to be representative only, as certain changes may 

‘ be made therein without departing from the clear teachings

! of the disclosure. Accordingly, reference should be made

10 to the following appended claims in determining the full 

scope of the invention.

ί
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The claims defining the invention are as follows:

1 1. Compressive pre-shrinking apparatus for knitted

2 fabrics and the like comprising (a) a fabric feeding

3 roller, (b) an entry-side fabric confining shoe generally

4 conforming to a surface portion of said feeding roller and

5 defining therewith a confined entry path for the controlled

6 advancement of fabric by said feeding roller, (c) means for

7 adjustably relatively positioning said entry-side confining

8 shoe and fabric feeding roller to bear with limited

9 controlled pressure upon fabric confined in said entry

10 path, (d) a fabric retarding roller mounted for rotation

11 closely adjacent and parallel to said feeding roller, (e)

12 the, axes of said feeding and retarding rollers defining a

13 reference plane passing through the region at which said

14 feeding and retarding rollers most closely approach each

15 other, (f) an exit-side confining shoe conforming to a

16 surface portion of said retarding roller and defining

17 therewith an exit path for the controlled discharge of

18 fabric by said retarding roller, (g) means for adjustably

19 relatively positioning said exit-side confining shoe and

20 said retarding roller to bear with limited controlled

21 pressure upon fabric confined in said exit path, (h) said

22 confining shoes having blade-like extensions projecting

23 between said rollers and meeting in the general region of

24 the plane containing the axes of said rollers, and (i)

25 means comprising confronting surfaces of said blade-like
6 o C.
GO ft 

■' & .7 & 26 extensions forming a confinement zone for the confined and
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27 controlled passage of said fabric during its transit from

28 said entry path to said exit path.

1 2. Compressive pre-shrinking apparatus according to Claim

2 1, further characterized by (a) said compressive shrinkage

3 zone being disposed at an angle of about 45 degrees to the

4 surface of said feeding roller.

1 3. Compressive pre-shrinking apparatus according to Claim

2 2, further characterized by (a) one of said confining shoes

3 being mounted for limited pivoting movement about the axis

4 of its cooperating roller whereby the thickness of said

5 confinement zone may be controllably increased or

6 decreased.

1 4 . Compressive pre-shrinking apparatus according to Claim

2 1, further characterized by (a) said means for adjustably

3 relatively positioning said confining shoes and said

4 rollers comprising fluid actuator means and adjustable

5 pressure regulating means therefor.

1 5. Compressive pre-shrinking apparatus according to Claim

2 1, further characterized by (a) adjustable positioning

3 means for controllably moving said blade-like extensions

4 relatively toward or away from each other, whereby the

5 thickness of said confinement zone is maintained at a

6 thickness to avoid crimping of said fabric during passage

7 thereof through said zone.
o co
O 0 d
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1 6. Compressive pre-shrinking apparatus according to Claim

2 1, further characterized by (a) separate means being

3 provided for heating said feeding roller and said

4 entry-side confining shoe.

1 7. Compressive pre-shrinking apparatus according to Claim

2 1, further characterized by (a) said feeding roller being

3 of metal construction and having a roughened outer surface

4 for effectively positive gripping of said fabric.

1 8. Compressive pre-shrinking apparatus according to Claim

2 7, further characterized by (a) said retarding roller

3 having a resilient outer surface.

1 9. The process of imparting lengthwise compressive

2 shrinkage to tubular knitted fabrics and the like using the

3 apparatus of Claim 1, which comprises (a) delivering the

4 fabric in flat form and in moist condition, (b) advancing

5 said fabric in a controlled manner by contacting one

6 surface of said fabric with a controllably driven feeding

7 roller surface while closely confining the opposite surface

8 of said fabric, under limited controlled pressure, (c)

9 abruptly discontinuing the confining of said fabric and

10 diverting said fabric away from said roller surface at a

,,,, 11 sharp angle, (d) guiding and confining said fabric through
t

12 a confinement zone of greater length than the thickness of

13 the fabric, (e) immediately thereafter engaging and
O C 5
0 0©
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37

14 supporting the opposite surface of said fabric by the

15 surface of a controllably driven retarding roller moving at

16 a surface speed slower than that of the feeding roller, (f)

17 the surface of said retarding roller at the point of

18 initial contact with said fabric being disposed at a large

19 angle with respect to the fabric confined in said

20 confinement zone, (g) confining said fabric against the

21 surface of said retarding roller under limited controlled

22 pressure, and (h) maintaining sufficient controlled

23 confining pressure upon the opposite surfaces of said

24 fabric in said confinement zone to avoid crimping of said

25 fabric in said zone.

1 10. The process of Claim 9, further characterized by (a)

2 imparting heat to said fabric during said advancing

3 operation, and (b) said heating being imparted controllably

4 and from opposite sides of the fabric.

1 11. The process of Claim 9, further characterized by (a)

2 said fabric being guided through said confinement zone at

3 an angle of about 45 degrees to the adjacent surface of the

4 feeding roller and for a distance of about 0.17 inch.

1 12. The process of Claim 11, further characterized by (a)

2 said fabric comprising a tubular knitted fabric, and (b)

3 said tubular knitted fabric being delivered by being

4 laterally distended to predetermined

0 * -i
O ©

uniform width and,

5 while held at such width, steamed.
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