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This invention relates to new and useful im 
provements in apparatus for shrinking and con 
densing fabrics to minimize the likelihood of the 
fabric shrinking beyond a predetermined degree, 
when subsequently sewn into garments and sub 
jected to frequent washings. 

It is well known that garments made from 
knitted fabrics may have a tendency to shrink 
more or less, when Subsequently subjected to fre 
quent washings by the purchaser. This is par 
ticularly true if the fabric was not fully pre 
shrunk or condensed following the usual proc 
essing of the fabric, such as washing, dyeing, etc., 
to return the stitches of the fabric to their nor 
mal laterally expanded condition, so far as pos 
sible, prior to sewing the fabric into garments. 
Tubular knit fabric is usually knitted into long 
tubular blanks, and to facilitate handling in the 
usual processing of the fabric, these long knitted 
blanks are secured together in end-to-end rela 
tion, whereby the strip of fabric may be passed 
from one processing tank or apparatus to an 
other in a lengthwise direction, without inter 
ruption. During the process of washing, dyeing, 
and otherwise treating the fabric, the wet fabric 
is constantly subjected to a pulling action length 
wise of the fabric, whereby the fabric is elon 
gated or stretched in the direction of its wales 
and narrowed in width, as will readily be un 
derstood. 
The fibers and strands of most yarns and 

threads, particularly woolen fibers, when in their 
Original state prior to being spun into yarns or 
threads, are, usually more or less irregular, and 
may take the form of Small curves, bends, and 
twists, which may be somewhat removed when 
preparing the fibers and strands for spinning 
into yarns or threads and during the spinning operation. 
The strands of most yarns and threads have 

a tendency to return to their normal kinky or 
wavy State, if given an Opportunity, and to ac 
complish this, various forms and types of equip 
ment have heretofore been produced for shrink 
ing and condensing knitted fabrics, prior. to the 
fabric being rolled or folded for storage pur 
poses, after which the fabric is subsequently cut 
into predetermined shapes and sizes, as may be 
required for the particular form of garment or 
article to be made therefrom. 
The present invention is particularly designed 

for shrinking and condensing and relaxing knit 
ted fabrics, thereby to restore the threads of the 
fabric, so far as possible, to their initial con 
tracted state, whereby the finished fabric may 
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be sewn into garments with the assurance that 
the garments or articles made therefrom will not 
be likely to noticeably shrink after having been 
Sewn into garments and the garments are sub 
sequently washed or laundered. 
An important object of the invention, there 

fore, is to provide an improved method of shrink 
ing, relaxing, and condensing tubular knitted fab 
rics prior to being sewn into garments to reduce 
to a minimum, the possibility of the garments 
made therefrom shrinking to the extent that the 
garments may eventually become too small for 
the Wearer. 
A further and more specific object of the in 

vention resides in the provision of an improved 
method for shrinking and condensing knitted 
fabrics which consists in feeding the fabric along 
a known path to a given point at a predeter 
mined speed, decreasing the speed of the fabric 
from Said point onward, and simultaneously lat 
erally stretching and widening the fabric to cause 
its stitches to expand in a direction crosswise of 
the wales of the fabric, whereby the fabric is 
Shortened and condensed in a walewise direction, 
after which the fabric may be slightly wetted or 
moistened and pressure applied thereto to set the 
Stitches. 
A further object of the invention is to provide 

an improved apparatus for shrinking and con 
densing knitted tubular fabrics, which comprises 
a pair of spreaders arranged in tandem and over 
which the fabric is fed, and means being pro 
vided for independently controlling the opera 
tions of the spreaders thereby to effect the de 
sired shrinking and condensing of the fabric as 
it passes over the spreaders. 
Other objects of the invention reside in the 

novel arrangement of the driving means for the 
tandem spreaders, whereby their operations may 
be quickly varied to produce the desired results, 
when changing from one fabric to another, even 

45 

though the fabrics may vary considerably in tex 
ture and other characteristics; in the unique ar 
rangement of the multiple controls of the appa 
ratus whereby an operator may conveniently ma 
snipulate such controls, when necessary, and with 
Out interrupting the operation of the machine; 
in the arrangement of the variable speed drives 
provided for independently controlling the op 
erations of the spreaders, and also whereby the 
traveling speed of the fabric may be varied in 
accordance with other equipment or apparatus 
to which the fabric may be fed from the shrink 
ing and condensing machine; in the simple 
means provided for moving the spreader drive 
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rollers into or out of driving engagement with 
their complemental spreaders, and also whereby 
the pressure of the spreader drive rollers upon 
the spreaders may be varied to obtain the de 
sired driving contact between the spreader sup 
porting rollers and the spreaders; and in the pro 
vision of such an apparatus which is extremely 
simple and efficient in operation and wherein all 
parts are readily accessible to facilitate inspec 
tion and making repairs, when necessary. 
These and other objects of the invention and 

the means for their attainment will be more ap 
parent from the following description taken in 
connection with the accompanying drawings. 
In the accompanying drawings there has been 

disclosed a structure designed to carry out the 
various objects of the invention, but it is to be 
understood that the invention is not confined to 
the exact features shown, as various changes may 
be made within the scope of the claims which 
follow. 

In the drawings: 
Figure 1 is a side view of the improved fabric 

condensing and shrinking machine showing the 
driving means for operating the various mech 
anisms thereof; Figure 2 is a plan view of Figure 1; showing the 
tandem arrangement of the primary and Second 
ary Spreaders; 

Figure 3 is a longitudinal sectional view on the 
line 3-3 of Figure 2, showing the drive rollers 
for the spreaders, and also the pressure rollers; 

Figure 4 is a sectional plan view on the line 
4-4 of Figure 1, showing the variable speed trans 
missions utilized for driving the spreaders and 
preSSure rollers; 

Figure 5 is an enlarged CrOSS sectional view sub 
stantially on the line 5-5 of Figure 3, showing 
the means for varying the width of the spreaders; 

Figure 6 is a view showing the discharge end of 
the machine with Some of the parts omitted; 

Figure 7 is a fragmentary detail Sectional view 
On the line 7-7 of Figure 1, showing the means 
for raising or lowering the upper pressure roller; 

Figure 8 is an enlarged detail Sectional view 
showing the means provided for moving the 
Spreader drive rollers into or out of driving en 
gagement with the fabric passing over the 
Spreaders; 

Figure 9 is an enlarged detail Sectional plan 
view of the primary spreader showing the belts 
provided thereon for advancing the side edge por 
tions of the flattened fabric over the spreader to 
minimize friction and prevent lagging of the out 
er side portions of the fabric in its traveling 
movement; Figure 10 is a view on a greatly enlarged Scale 
showing a portion of the elongated fabric and 
6titch formation before being condensed; 

Figure 11 is a similar view showing the same 
fabric after having been condensed; and 

Figure 12 is a schematic view illustrating the 
entire operation of condensing the fabric in ac 
cordance with the method and apparatus herein 
disclosed. Supporting structure 
The novel machine herein disclosed is shown 

comprising a suitable frame embodying upper and 
lower horizontal side members 2 and 3, respec 
tively, preferably in the form of inverted chan 
nels. The side members 2 and 3 are secured to 
gether at the receiving end of the machine by 
horizontal cross members 4 and 5, and similar 
horizontal cross members 6 and are provided at 
the discharge end of the machine. 
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above frame members are shown supported upon 
and Secured to upright posts 8, 9 and by such 
means as welding, or, if desired, bolts may be used. 
A plurality of horizontally disposed frame mem 

bers f2, 3, 4, 5, 6, and l are shown supported 
upon and Secured to the lower horizontal side 
rails 3, intermediate the ends of the machine 
frame, and cooperate to provide means for sup 
porting the various operating mechanisms of the 
apparatus, Subsequently to be described. 

Primary spreader 
An important feature of the present invention 

resides in the novel means provided for condens 
ing the fabric. The fabric usually in the form of 
an elongated tubular blank, may be delivered to 
the machine in a wet or dry state, after the fabric 
has been subjected to the usual processing, such 
as Washing, bleaching, dyeing, etc., necessary to 
condition the fabric for condensing or shrinking 
in preparation for being sewn into garments or 
other articles, The novel means provided for condensing and 
shrinking the fabric comprises a pair of power 
driven spreaders, arranged in tandem, whereby 
the tubular fabric passes first over one spreader 
and then Over the other, as illustrated in Fig 
lures 2, 3 and 12. To facilitate explanation, the 
first Spreader will hereinafter be referred to as 
the primary spreader, and the second spreader as 
the Secondary spreader. 
The primary spreader, generally designated by 

the numeral f8, comprises laterally movable side 
members 9 and 2. The side member 9 is shown 
Supported by rods 22, and the side member 2 by 
similar rods 23. The rods 22 and 23 have their 
inner end portions slidably supported in suitable 
guides provided in the spreader frame, generally 
designated by the numeral 24. The inner ends of 
each pair of Supporting rods 22 and 23 are geared 
together for simultaneous axial movement in op 
posite directions by suitable gear mechanisms, 
generally designated by the numeral 25. Each 
such mechanism comprises opposed sets of bevel 
gears 26 and 27 having rack-and-pinion connec 
tions with their respective rods 22 and 23, respec 
tively, as indicated at 20 in Figure 9. 
The side members 9 and 2 of the spreader are 

provided at their forward ends with pulleys 28 
and have similar pulleys 29 at their rear ends. 
Additional pulleys 3 f and 32 are secured to the 
side members of the spreader frame 24. Endless 
beltS 33 have running connections with the pull 
leys 28, 29, 3 and 32 at each side of the spreader. 
The Outer runs of said belts are supported in 
Suitable guides (not specifically shown) provided 
in the outer edges of the spreader side members 
9 and 2, whereby the edge portions of the flat 
tened fabric, as the fabric passes over the primary 
spreader 8, are advanced by said belts, thereby 
to prevent the outer edge portions of the flattened 
tubular fabric from lagging behind the central 
portion of the web. The belts 33 constitute an 
important part of the invention, in that they 
assure that the courses of stitches of the fabric 
are always maintained straight and at right an 
gles to the wales of the fabric, and that the side 
portions do not drag and lag behind the central 
portion of the web. See Figure 12. 
The belts 33 also have running connections 

with pulleys 34 and 35. The pulleys 35 are 
mounted in brackets 36 secured to the adjacent 
ends of suitable springs 37, the opposite ends 
of which are shown connected to brackets 38 

All of the 75 secured to the side members 9 and 2 of the 
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spreader, as will be noted by reference to Figure 9. 
The pulleys 34 are driven by suitable chains 39 
having running connections with drive pulleys 
4 which, in turn, have driving connections with 
opposed pairs of fabric engaging rollers 42 and 
43 of the spreader f3, as indicated at 40 in Fig 
ure 9. The rollers 42 and 43 are disposed cross 
wise of the spreader, and are driven by the fabric 
as the fabric frictionally engages the peripheries 
thereof, as will subsequently be more clearly de 
Scribed. 

Each spreader comprises two rollers 42, ar 
ranged one over the other and geared together 
for simultaneous operation in opposite directions 
by suitable gears 40', indicated in Figure 9. Each 
spreader also has two rollers 43 similarly ar 
ranged and interconnected for simultaneous ro 
tation in opposite directions by gears 40'. 
The belts 33 are so threaded around their drive 

pulleys 34 that the outer runs of the belts will 
be driven in the direction of fabric travel, where 
by the outer belt runs will convey the outer edge 
portions of the tubular fabric over the spreaders 
and prevent lagging of said edge portions with 
respect to the central portion of the fabric. 
The driving connections between the spreader 

rollers 42 and 43 and the belts 33 are Such that 
the lineal travel of the spreader belts 33 is syn 
chronized with the peripheral speed of the 
spreader rollers 42 and 43, whereby the outer 
marginal edge portions of the flattened tubular 
fabric will advance at the same speed as the cen 
tral portion of the fabric. Thus, the side portions 
of the traveling fabric cannot lag behind the 
traveling movement of the central portion of the 
fabric, as the fabric passes over the spreaders. 
The gear mechanisms 25 connect together the 

spreader side members f9 and 2 for simultane 
ous movement in opposite directions, and are 
each shown comprising a shaft 44. Suitable tor 
sion springs 45 are coiled about the shafts 44, 
and each has one end Secured to its complemen 
tal shaft 44 and the opposite end of each of said 
springs being secured to one of the Supporting 
brackets for the shaft. The springs 45 are placed 
under sufficient torsional tension to constantly 
urge the spreader side members 9 and 2 out 
wardly to hold the outer runs of the belts 33 in 
feeding engagement with the inner side portions 
of the fabric, as best illustrated in Figures 5, 9 
and 12. 
A guide member, generally designated by the 

numeral 46, is shown composed of two arch 
shaped rod-like members pivotally connected to 
gether at their forward ends, as indicated at 47, 
and having their rear ends pivotally connected 
to the forward end portions of the side members 
9 and 2 of the spreader, as illustrated in Fig 
ure 9. The guide member 46 serves to flatten the 
elongated tubular fabric and remove therefrom 
wrinkles and folds prior to guiding the fabric onto 
the primary spreader in a smooth unstretched 
condition with the wales of the fabric running 
Substantially straight. . A separate application 
will subsequently be filed specifically covering the 
spreader, and it is therefore deemed unnecessary 
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herein to further describe the spreader in detail. . 
Means for varying width of primary spreader 
As hereinbefore stated, the springs 45 con 

stantly exert a force on the supporting rods, 22 
and 23 of the spreader side members 9 and 2 
to press the outer runs of the belts 33 firmly 
against the interior surfaces of the opposed fold 
ed edge portions of the flattened fabric, thereby 

70 

5 

to hold said side edges in engagement with a pair 
of guide wheels 48 and 49. The peripheries of the 
guide wheels 48 and 49 may be faced with a Suit 
able resilient material such as rubber, to mini 
mize the danger of damage to the fabric as the 
fabric contacts the peripheries thereof. Such 
partial widening or lateral stretching of the fab 
rics as it passes over the primary spreader 8 
also removes from the fabric any wrinkles or folds 
present therein. 
The guide wheels 48 and 49 are laterally ad 

justable with respect to one another, as best 
shown in Figure 5, and are mounted on similar 
supporting members 5 and 52 secured respective 
ly to the upper and lower runs of a horizontally 
disposed endless chain 53. The chain has run 
ning connections with idler sprockets 54 and 55 
rotatably mounted on suitable shafts 56 and 57, 
respectively. A crank 58 is shown secured to the 
pulley 55 whereby the chain 33 may readily be 
manipulated to move the guide wheels 48 and 49 
towards or away from one another, thereby to 
vary the effective or working width of the primary 
spreader 8, as will readily be understood by ref 
erence to Figure 5. The supporting members 5 
and 52 are slidable upon suitable guide rods 30 
and 50, and are axially translated thereon by 
manipulation of the crank 58. 

Supporting means for primary spreader 
The primary spreader 8 is floatingly supported 

between a pair of rubber covered rollers 59 and 
6 secured to shafts 62 and 63, respectively. The 
lower shaft 63 is supported in suitable bearings 
64 mounted on the side frame members 2 of the 
Ha??? supporting frame, as best illustrated in Fig Ure b. 

The upper shaft 62 is shown rotatably mounted 
in suitable bearings 65 secured to the outer ends 
of arms 66 fixed to a rock shaft 6 mounted in 
upright members 68 of the machine frame. An 
elongated arm, generally designated by the nu 
meral 89, has its intermediate portion secured to 
One end of the shaft 67, as shown in re 1. A 
suitable tension spring 7 has one end connected 
to the end portion 72 of the arm 69. The lower 
end of spring f is shown adjustably secured 
to a fixed bracket 73 whereby the tension of the 
spring may be varied, for purposes subsequently 
to be described. 
A similar spring 74 has its upper end connected 

to the opposite end portion 75 of the arm 69 and 
its lower end adjustably Secured to a fixed bracket 
76 in a manner similar to the spring 7. The 
spring 4 serves to counterbalance the weight of 
the roller 59 and its supporting shaft 62, and is 
so tensioned that when the arm is free, the roller 
59 rests freely on the upper rollers 42 and 43 
of the primary spreader 8, or on the fabric pass 
ing thereover. The spring f is adjusted to im 
pose a predetermined pressure on the fabric to 
hold it in feeding engagement with the Spreader 
rollers 42 and 43. The roller 59 may readilly 
be moved out of contact with the fabric by ma 
nipulation of the arm 5 to permit an operator 
to readily slip the tubular fabric over the pri 
mary spreader positioned between the rollers 59 
and 6, or to withdraw the fabric from the spreader. 
To minimize twisting strains in the shaft 6, an 

arm, similar to the arm 69, may be secured to 
the opposite end of said shaft, and provided with 
similar springs 7 and 74. 
Means is provided for positively holding the 

roller 59 in an elevated position to facilitate in 
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serting a spreader between the rollers 59 and b ft 
or removing it therefrom. Such means is best 
shown in Figure 8, and comprises a latch mem 
ber 77 pivotally supported on the upper end of 
an upright frame member 78. The latch is nor 
mally supported as shown in full lines in Figure 8 
and has its lower end notched, as shown at 79, 
adapted to receive the inner end of a pin 8 Se 
cured to the end portion 72 of the arm 69. A 
second notch 82 is provided in the latch 7 adapt 
ed to receive the pin 8 when it is desired to lift 
the upper roller out of driving engagement with 
the fabric, as will be understood by reference to 
Fig. 8. 
A suitable stop 83 is secured to the frame mem 

ber 78 directly below the pin 8 adapted to be 
engaged by said pin to limit the downward move 
ment of the end portion 72 of the arm 69, when 
the primary spreader is removed from between 
the drive rollers 59 and 6. 
The spring 7 f is so tensioned that it will hold 

the roller 59 in pressing engagement with the 
upper web or ply of the tubular blank, whereby 
the lower web of the blank is Similarly held in 
driving engagement with the lower roller 6?. The 
upper wall of the notch 79 of the latch 17 limits 
upward movement of the roller 59 in the event 
the fabric happens to be bunched or an abnormal 
pull is exerted thereon. In such an emergency, 
the pull upon the fabric may cause automatic 
interruption of the apparatus as a result of the 
usual automatic control means (mot ShoWin) usu 
ally embodied in apparatus of this general type, 
and well known in the art. The latch member 
77 thus serves the dual purpose of limiting up 
ward movement of the upper roller 59, or to hold 
the roller 59 out of driving engagement with the 
fabric. 

Suitable tie rods 84 are shown interposed be 
tween the upright frame portions 68 at opposite 
sides of the machine and also between the up 
right frame portions 78. The pin or rod 8 Se 
cured in the end portion 72 of the arm 69 is pref 
erably outwardly extended beyond the outer face 
of the arm, as shown in Figure 2, to provide, in 
effect, a handle which may be conveniently 
grasped by the operator, When manipulating the 
arm 69, as when slipping fabric over the primary 
spreader or removing it therefrom, or when it 
becomes necessary to remove the spreader from 
between the rollers 59 and 6. 

Supporting means for secondary spreader 
The secondary spreader, generally designated 

by the numeral 85, is constructed in a manner 
similar to the primary spreader 8 with the ex 
ception that it does not require the front guide 
member 46 shown pivoted to the front end of the 
primary spreader. 
The secondary spreader is supported between 

drive rollers 86 and 87 secured respectively to 
Shafts 88 and 89. The shaft, 89 of the lower rolle' 
87 is shown rotatively supported in Suitable bear 
ings 9, partially shown in Figure 3. The shaft 
88 of the upper drive roller 86 is rotatably Sup 
ported in suitable bearings 92 provided at the 
outer ends of arms 93. The arms 93 are Secured 
to a rock shaft 94 mounted for rocking movement 
in upright members 95 of the machine frame, as 
clearly illustrated in Figures 1 and 2. 
An arm 96, similar to the arm 69 of the pri 

mary spreader 8, is secured to one end of the 
rock shaft 94 and has one end of a suitable spring 
97 secured to the end portion 98 thereof. The 
lower end of said spring is adjustably Secured 
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to a fixed bracket 99, whereby the tension of the 
Spring 97 may be varied in a manner similar to 
the Spring T, thereby to vary the driving en 
gagement of the drive rollers 86 and 8T with the 
fabric. 
A latch TT similar to the corresponding latch 

of arm 69, is shown mounted at the upper end 
of the frame portion 0 and is adapted for oper 
ation to retain the arm 96 in its operative or 
inoperative position, in a manner similar to the 
Supporting means for the primary spreader. If 
deemed necessary, an arm similar to arm 96 may 
be secured to the opposite end of shaft 94 to mini 
mize torsional strains in said shaft. 
A Spring 02 has its upper end secured to the 

end portion 03 of the arm 96, and its lower end 
adjustably secured to a fixed part of the ma 
chine, Such as a bracket í03, whereby the spring 
f02 may be tensioned to counter-balance the 
Weight of the upper roller 86 and its supporting 
shaft 88. 
Means for varying width of secondary spreader 
The means for varying the width of the sec 

Ondary spreader 85 is similar to the correspond 
ing means of the primary spreader 8, shown in 
Figure 5, and comprises an operating crank 04 
Secured to a short shaft fo5 having a sprocket 
55 secured thereto for operating an endless chain 
06. The chain ( 06 has running connections with 

the Sprocket 55 and a sprocket 54 supported at 
the opposite side of the machine frame, as shown 
in Figure 5. Guide wheels i 07 and 08 are se 
cured respectively to the lower and upper runs 
of the endless chain 06 by mounting members 
5 and 52, similar to, the ones used in conjunc 
tion. With the primary spreader 8. When the 
crank 04 is relatively rotated, the guide wheels 
07 and 08 are moved towards or away from 

one another thereby to vary the operating width 
of the secondary spreader 85. 

It will thus be seen that by the simple manipu 
lation of the cranks 58 and 04, the primary and 
secondary spreaders may be conveniently ad 
justed in width to obtain the desired shrinkage 
or condensing of the fabric, as it passes from 
the primary to the secondary spreader, Without 
interrupting operation of the apparatus. 

Drive means for spreaders 
Another important feature of the present in 

vention resides in the manner of driving the 
primary and Secondary spreaders to obtain the 
desired condensing and Shortening of the fabric 
in a Walewise direction, whereby shrinkage of 
the fabric. When Subsequently sewn into garments, 
or other articles, and subjected to frequent Wash 
ings, is Substantially eliminated. The means 
provided for thus driving the two spreaders, is 
best illustrated in Figures 1, 3, 4 and 5, and com 
prises a main drive shaft 09 rotatably mounted 
in suitable bearings or pillow blocks shown 
secured to the cross members 5 and f6 of the 
lower portion of the machine frame. The drive 
shaft 09 is driven from a countershaft 2 shown 
mounted in Suitable bearings 3 Secured to the 
upper ends of arms 4. The arms f4 are fixed 
to a rock shaft 5 mounted in bearings 6 and 

Secured to the lower side frame members 3 
of the main frame. 
The driving connection between the main drive 

shaft 09 and the countershaft 2 is shown 
comprising dual V-belts 8 mounted on pulleys 
9 secured to the drive shaft 09, and a variable 

Speed pulley 2 of Well known construction. 
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The pulley 2 is of the type whose effective 
diameter may be automatically varied to change 
the speed ratio between the shafts 09 and 2, 
when the variable speed pulley f2 is moved to 
wards or away from the drive shaft 09. 
To thus laterally shift the variable speed pull 

ley 2 towards or away from the driven pulley 
9, an upright arm or rod 22 is shown having 

its lower end secured to the rock shaft it 5 and 
its upper end is operatively connected to the 
threaded ends of a shaft 23, mounted in suit 
able bearings 24 and 25 Secured to the ends 
of the main supporting frame, as clearly illus 
trated in Figures 1 and 4. A suitable hand wheel 
26 is secured to the opposite end of the adjust 
ing shaft 23 for manipulating said shaft to rock 
the shaft i f2, thereby to vary the effective diam 
eter of the variable speed pulley 2. 
The Countershaft 2 is driven from a conven 

tional motor 27 by dual V-belts 28 similar to 
the V-belts 8. The belts 28 have running 
Connections with a dual pulley 29 secured to 
the countershaft 2 and with a variable speed 
pulley 3 secured to the motor 27. 
The primary and secondary spreaders are 

driven from the main drive shaft 09 by suitable 
V-belts 32 and 33, respectively, whereby the 
Operations of the spreaders may be varied inde 
pendently of one another. The V-belt 32 has 
a running connection with a nulley 34 secured 
to the drive shaft 109, and with a variable speed 
pulley, generally designated by the numeral 35, 
of well known construction, and which therefore 
need not be described in detail. The variable 
Speed pulley 35 comprises V-pulleys 36 and 37. 
The pulley 36 is driven from the shaft 09 

by the belt 32, and the pulley 37 has a belt 38 
Operatively connecting it to a pulley 39 secured 
to a shaft f4, as shown in Figure 4. The shaft 
f is mounted in bearings 42 and 43 and has 
a Sprocket wheel .44 secured thereto, preferably 
exteriorly of the machine frame. A suitable 
chain 45 operatively connects the sprocket wheel 
44 to a sprocket wheel 46 secured to one end 

of the shaft 63 of the lower drive roller 6 of 
the primary spreader, as best illustrated in Fig 
ure 5. 
The pulley 35 is supported in a frame, gen 

erally designated by the numeral 47, shown 
pivoted at 48 and having one end of an adjust 
ing rod 49 operatively connected therewith, as 
shown in Figure 3. To thus connect the rod 
49 to the frame 47 a threaded block 5 is 
mounted in the upper portion of the frame 47, 
and has a threaded connection with the rod 49 
whereby when the rod is relatively rotated, the 
frame f47 may be oscillated about its pivots 48 
to thereby cause the variable speed pulley 35 to 
function and vary the speed of the shaft f4 with 
respect to the speed of the main drive shaft 09. 
The adjusting rod 49 may be provided with a 
universal joint 52, and is supported in the cross 
member 4 of the main frame, as shown in Figure 
3. A suitable sprocket 53 is secured to the ad 
justing rod 49 and has a chain 53 operatively 
connecting it to a hand wheel 54, conveniently 
located adjacent to the adjusting wheel 26, as 
shown in Figures 1, 2 and 4. 
The lower drive roller 6 f is directly driven by 

the chain 45, whereas the upper drive roller 59 
is driven from the lower roller 6 by intermesh 
ing spur gears 55 and i 56. 
gears are sufficiently long to permit limited move 
ment of the roller 59 away from the lower roller 
61 during operation of the machine and whereby 
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slight variations in the fabric will not interfere 
with the driving engagement between said gears. 
The secondary spreader 85 is also driven from 

the main drive shaft 9 by a variable speed 
transmission or mechanism 57, similar to the 
variable speed pulley 35 of the primary spreader 
8. The variable speed mechanism is comprises 

pulleys 58 and 59, the pulley 59 being driven 
from the shaft 09 by the belt 33. The other 
variable pulley 58 has a belt 6 operatively 
connecting it to a pulley 62 secured to a shaft 
| 63 mounted in bearings f4 and 65. A 
sprocket f 66 is secured to the outer end of the 
shaft 63 and has a chain l67 operatively con 
necting it to a sprocket 68 secured to the shaft 
89 of the lower drive roller 87 of the secondary 
spreader. The drive rollers 86 and 87 of the 
secondary spreader are operatively connected to 
gether by suitable gears 55 and f 56 similar to 
the corresponding gears of the drive rollers 59 
and 6 of the primary spreader. 
In Figure 2 the upper drive roller 59 of the 

primary spreader 8 is shown driven from One 
end only of the shaft 63 supporting the lower 
drive roller 6, and, in like manner, the shafts 
88 and 89 of the drive rollers 86 and 8 of the 
secondary spreader are geared together at one 
side of the machine. If deemed necessary, said 
shafts may be geared together at both sides of 
the machine to minimize torsional strains therein. 
Wariable speed pulley unit 57 is shown mount 

ed in a frame 69, Supported on pivots if for 
pivotal movement in a manner similar to the 
frame 47, thereby to vary the effective diam 
eters of the variable speed pulley elements f$8 
and 59, as may be desired. An adjusting shaft 
or rod 72 has one end received in threaded en 
gagement with a threaded block 3 secured to 
the upper end of the frame 69. The opposite 
end of shaft f2 is supported in a bearing 4, 
and has a sprocket 75 secured thereto which is 
operatively connected to a hand wheel 76 by a 
suitable chain drive f. The adjusting rod or 
shaft f2 may be provided with a universal joint 
78 similar to the universal joint 52 of the ad 

justing rod or shaft 49 of the primary spreader. 
Stitch setting mechanism. 

Means is provided for setting the stitches of 
the fabric in their laterally expanded condition 
as the condensed fabric leaves the secondary 
spreader. To thus set the Stitches in their con 
tracted form, a pair of rubber faced pressure 
or squeeze rollers 79 and 8 are mounted upon 
suitable shafts 82 and 83, respectively, as shown 
in Figure 3. The lower shaft is driven from 
the main shaft io9 by a suitable chain drive 85, 
and the upper roller 82 is driven by peripheral 
ly engaging the lower roller 83, or the fabric 
fed between said rollers. 
The upper squeeze roller 79 is laterally mov 

able with respect to the lower squeeze roller 8, 
and the upper roller is therefore shown support 
ed in suitable arms 86 pivoted at 80 to the 
bearing blocks 90 in which the lower shaft 83 
is rotatably supported. Theº opposte end por 
tions 8 of the arms 86 are apertured to re 
ceive the upper ends of bars or rods l88, each 

i 89 coiled thereabout. The 
springs 89 exert a yielding pressure on the arms 
86, when the rods 88 are thrust downwardly 

to move the upper squeeze roller 79 into squeez 
ing engagement with the fabric passing between 
rollers 9 and 8. 

Suitable adjusting nuts 9 are received in 
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threaded engagement with the upper ends of 
the rods 88 to vary the tension in the springs f89. 
Suitable stops 92 are secured to the rods 88 
and have their upper ends positioned adjacent 
the lower faces of the arm portions. 87 whereby 
when the arms 86 are swung upwardly, the up 
per roller 79 may be moved out of engagement 
with the fabric. 
To thus upwardly move the roller 9, the low 

er ends of the rods 88 are pivotally connected 
to arms f 93 secured to a rock shaft f 94 mounted 
in Suitable bearings 95 secured to the main Sup 
porting frame adjacent one end thereof. 
A lever 96 has its lower end secured to the 

rock shaft 94 whereby when the lever 96 is 
oscillated in the direction of the arrow 97, in 
Figure 1, the rods f88 will be moved upwardly to 
thereby upwardly move the arms 87 to elevate 
the upper roller 79 out of engagement with the 
lower driven roller 8. 
A latch member 98 is pivoted to the lever f 96 

and has suitable notches 99 and 20 in its lower 
edge adapted to selectively engage a pin or stud 
202 fixed to the machine frame thereby to retain 
the squeeze rollers 79 and 8 in feeding engage 
ment with the fabric, or in an elevated position, 
Out of contact therewith. 

In Figure 1, the full line position of the op 
erating lever 96 indicates its position when the 
Squeeze rollers are in engagement with the fabric, 
as shown in Figure 3. When thus positioned, 
the pin 202, is received in the notch 99 in the 
latch member 98, to thereby lock the upper 
squeeze roller f79 in operative position. When 
the operating lever 96 is swung outwardly to the 
dotted line position shown in Figure 1, the arms 
93 will upwardly move the rods 88 and thereby 
Swing the arms 87 upwardly to cause the upper 
Squeeze roller 9 to move out of contact with 
the fabric. 

Suitable tie rods 203 are preferably interposed 
between the upright frame members 95-95 and 
bearings 90-90, as shown in Figures 1 and 3, 
thereby to reinforce and strengthen the main 
Supporting structure or frame. 

Operation. 

An important feature of the present invention, 
as hereinbefore stated, resides in the unique ar 
rangement and manipulation of the primary and 
Second spreaders to effect the desired degree of 
condensing or shrinkage in the finished fabric. 
The processed fabric, in the form of an elongated 
tube which may be wet or dry, is delivered to 
the primary spreader from a suitable container 
Such as an enlarged box, into which the processed 
fabric is delivered, usually by a well known form 
of fabric folder, which lays the moistened fabric 
into the receiving box in large folds thereby to 
facilitate the removal of the fabric from said 
box. 
The fabric thus delivered into the receiving 
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a box may be composed of a plurality of strips of 
tubular knit fabric as they come from the knit 
ting machine, sewn together in end-to-end rela 
tion, whereby the composite strip delivered into 
the receiving box in preparation for condensing 
and drying may be many feet in length. To thus 
Secure the knitted strips together in endwise 
relation is well known in the art, and is usually 
done prior to subjecting the fabric to the usual 
processing operation in order that the operation 
of processing the fabric may be carried on con 
tinuously and without interruption. 
The elongated fabric strip is guided onto the 
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primary spreader by the guide member 46, as 
shown at A in Figure 12, and then engages the 
Side belts 33 of the primary spreader which as 
Sists to manually advance the end of the tubular 
fabric into driving engagement with the guide 
wheels 48 and 49 and the drive rollers 59 and 8 
of the primary spreader 8. The drive rollers 
59 and 6 cooperate to advance the fabric to 
the Secondary spreader 85. The fabric as it is 
guided onto the primary spreader 8, is slightly 
widened or laterally stretched, as shown at B, 
in Figure 12, thereby to remove any wrinkles or 
folds which may be present in the fabric prior 
to the fabric reaching the drive rollers shown 
at C in Figure 12. 
The fabric advancing or feeding speed of the 

primary Spreader is controlled by manipulation 
of the hand wheel 54, and is determined by the 
speed of the secondary spreader 85 which op 
erates at a relatively slower speed than the 
primary spreader because of the condensing and 
shortening of the tubular fabric as a result of 
laterally expanding the stitches of the fabric, 
as the fabric travels from E to G, as indicated at 
H in Figure 12. The amount of spread impart 
ed to the tubular fabric, as it passes over the 
primary spreader, is controlled by manipulation 
of the crank 58. The above controls are clearly 
illuStrated in FigureS 1, 4 and 5. 
When the elongated strip of fabric is delivered 

to the primary spreader 8, the fabric is in a 
laterally contracted condition, whereby the 
stitches may be considerably elongated in a direc 
tion lengthwise of the fabric, as illustrated at A 
in Figures 10 and 12, wherein X represents the 
spacing between adjacent stitch courses of the 
fabric lengthwise thereof, and Y, the spacing 
between adjacent Wales of the fabric transversely 
thereof. To minimize shrinkage of the fabric 
when completed, the fabric must be condensed 
or shortened in a lengthwise direction. Accord 
ing to the present invention, this is accomplished 
by laterally expanding the stitches, as indicated 
at H in Figures 11 and 12, wherein it will be 
noted that the Spacing X' between adjacent 
stitch courses has been considerably reduced as 
compared to the spaces between adjacent courses 
in Figure 10. At the same time, the spacing Y' 
between adjacent wales has been considerably 
increased over the Spacing between the Wales 
shown in Figure 10. 
As the fabric passes on from the feed rollers 

C of the primary spreader 8, the side belts 33 
of the primary spreader cooperate to deliver the 
fabric onto. the secondary spreader 85, as shown 
at D and E in Figure 12, whereupon the stitches 
of the fabric are expanded laterally with respect 
to the wales of the fabric, resulting in increasing 
the spacing Y" between adjacent wales, as indi 
cated in Figures 10, 11 and 12. At the same time 
the Spacing between adjacent stitch courses of 
the fabric correspondingly decrease as indicated 
at X’, in Figures 1 and 12. 
Condensing and shortening the fabric in a 

wale-wise direction, as above described, obviously 
reduces the traveling movement of the fabric from 
the Secondary spreader 85 on, relative to the speed 
of the primary spreader, whereby the speed of 
the secondary spreader must be reduced to com 
pensate for such shortening of the fabric in a 
lengthwise direction, due to the widthwise spread 
of the fabric. When the fabric passes from the 
primary spreader onto the receiving end of the 
Secondary spreader, it is in a free and relaxed 
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condition, and may be slightly rippled as indicated 
at R, in Figures 2, 6, 9 and 12. 
The side belts 33 of the secondary spreader 

cooperate with its drive rollers 86 and 87 to posi 
tively advance the fabric over the secondary 
spreader substantially without slippage, and with 
the assurance that the stitch courses will be 
maintained substantially straight transversely of 
the fabric. The guide rollers. O and 08 hold 
the edge portions of the tubular fabric in en 
gagement with the outer runs of the belts 33 of 

- the secondary spreader 85 to prevent any possible 
lagging of the outer edge portions of the fabric 
relative to the central portion thereof, as the 
fabric passes over the secondary spreader, 
The speed of the secondary spreader is con 

trolled by varying the speed of the drive rollers 
86 and 87 by manipulation of the hand wheel 
T6, shown in Figures 1 and 4. See also G in 
Figure 12. The increased width of the secondary 
spreader relative to the width of the primary 
spreader, in combination with the reduced speed 
of the secondary spreader to compensate for the 
widening of the fabric as it passes Over the 
secondary spreader, determines the amount of 
shrinkage or shortening imparted to the fabric 
in a lengthwise direction, and is readily variable 
by varying the width of the secondary spreader 
relative to the primary spreader by manipula 
tion of the operating crank 04. 
When the fabric leaves the secondary spreader 

85, as shown at F in Figure 12, it passes between 
the pressure rollers 79 and 8 which apply 
pressure to the laterally expanded stitches of the 
condensed fabric and thereby set the Stitches 
and the fabric in its condensed condition. From 
the pressure rollers 79 and 8, the fabric may 
be delivered into a suitable dryer, not shown, 
through which the fabric is fed in a loose free 
condition and without exerting any pulling on the 
fabric. 
The condensing action imparted to the fabric 

by the tandem spreaders, as hereinbefore stated, 
is accomplished by increasing the effective width 
of the secondary spreader relative to the width 
of the primary spreader, whereupon the stitches 
of the fabric are expanded laterally as shown in 
Figure 11, and indicated at H in Figure 12. The 
amount of condensing or shortening of the fabric 
may readily be varied by manipulation of the 
hand wheels 54 and 76, shown in Figure 4. 
When the desired condensing of the fabric is 
obtained, the speed of the entire apparatus may 
be adjusted by manipulation of the Operating 
wheel 26, to synchronize the delivery of the 
condensed fabric with the Speed of the dryer, 
not shown, through which the fabric is usually 
passed as it is discharged from the condensing 
apparatus, thereby to complete the fabric for 
sewing into garments. 
The apparatus herein disclosed has been found 

to operate efficiently on either dry or wet fabrics. 
In most cases, however, the fabric is delivered to 
the dryer in a moistened condition, as it has been 
found the expanded stitches set more firmly when 
the fabric is moist when pressure is applied 
thereto. If added moisture is required to produce 
the desired results, such added moisture, either 
in the form of a spray or live steam, may be 
introduced into the fabric just prior to passing 
the fabric between the pressure rollers 79 and 
8. 
It will be apparent to those skilled in the art 

that I have accomplished at least the principal 
objects of my invention, and it will also be appar 
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14 
ent to those skilled in the art that the embodi 
ments herein described may be variously changed 
and modified without departing from the spirit 
of the invention, and that the inventic ) is ca 
pable of uses and has advantages not herein 
specifically described; hence it will be appreciated 
that the herein disclosed embodiments are illus 
trative only, and that my invention is not limite 
thereto. 

claim as my invention: 
1. In an apparatus for shrinking and condens 

ing tubular knit textile fabrics, a pair of power 
driven spreaders arranged in tandem and over 
which the tubular knit fabric is fed, one of said 
spreaders flattening the tubular fabric and de 
livering it onto the second spreader, Said second 
spreader being relatively wider than the first 
spreader and laterally stretching and widening 
the fabric to cause its stitches to expand in a 
direction crosswise of the wales of the fabric. 

2. In an apparatus for shrinking and condens 
ing wet tubular knit textile fabrics, a pair of 
power driven spreaders arranged in tandem and 
over which the tubular knit fabric is fed, one of 
said spreaders guiding the tubular fabric onto 
the second spreader, the second spreader being 
relatively wider than the first spreader and 
laterally stretching and widening the fabric to 
cause its stitches to expand in a direction croSS 
wise of the wales of the fabric, and means for 
receiving the outstretched fabric from said Sec 
ond spreader and applying pressure thereto to 
set the stitches of the fabric whereby the fabric 
will retain its condensed condition when released 
from the pressure means. 

3. In an apparatus for shrinking and condens 
ing tubular knit textile fabrics, a pair of power 
driven spreaders arranged in tandem and Over 
which the tubular knit fabric is fed, the first 
spreader flattening the tubular fabric and guid 
ing it onto the second spreader, the second 
spreader being relatively wider than the first 
spreader and laterally stretching and widening 
the fabric to cause its stitches to expand in a 
direction crosswise of the wales of the fabric, the 
first spreader operating at a relatively higher 
speed than the Second spreader and delivering 
the fabric to the second spreader at a rate com 
mensurate with the shortening of the fabric as a 
result of the spreading action imparted thereto 
by the second spreader. 

4. In an apparatus for condensing and Shrink 
ing a moistened tubular knit textile fabric, a 
pair of power driven spreaders arranged in tan 
dem and over which the tubular knit fabric is 
constantly fed, the second spreader being rela 
tively wider than the first Spreader and laterally 
stretching and -widening the fabric to cause its 
stitches to expand in a direction crosswise of the 
Wales of the fabric, the first spreader operating at 
a relatively higher speed than the second spreader 
and delivering the fabric to the second spreader 
at a rate commensurate with the shortening of the 
fabric as a result of the spreading action im 
parted thereto by the second spreader, a pair of 
squeeze rollers between which the moistened 
outwardly stretched fabric is passed, thereby to 
cause the stitches of the condensed fabric to be 
come set, and whereby the fabric will retain its 
condensed condition when subsequently released 
from the Squeeze rollers, 

5. In an apparatus for shrinking tubular knit 
fabrics, first and second spreaders disposed in 
tandem relation and over which the tubular fab 
ric blank is fed, said second spreader being rela 
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tively wider than the first spreader and laterally 
stretcing and widening the fabric to cause its 
stitches to expand laterally, and whereby the fab 
ric is shortened and condensed in a Walewise 
direction, pressure rollers positioned to receive the 
outwardly stretched fabric from the second 
spreader and applying pressure thereto to set the 
laterally expanded stitches, and separate means 
for supporting and driving said Spreaders and 
whereby the speed of the first spreader may be 
increased relative to the speed of the Second 

() 

spreader to deliver the fabric to the second 
spreader at a rate commensurate with the short 
ening of the tubular knit fabric by the second 
Spreader. 

6. In an apparatus for shrinking tubular knit 
fabrics, first and second spreaders disposed in 
tandem relation and over which the tubular fab 
ric blank is fed, said spreaders being laterally ad 
justable independently of one another to control 
the shrinking action imported to the fabric, Said 
second spreader being relatively wider than the 
first spreader and laterally stretching and Widen 
ing the fabric to cause its stitches to expand 
laterally, and whereby the fabric is shortened 
and condensed in a lengthwise direction, a pair 
of pressure rollers positioned to receive the out 
Wardly stretched fabric from the second Spreader 
and applying pressure thereto to set the laterally 
expanded stitches, pairs of independent coacting 
rollers for supporting and driving Said Spreaders, 
and independent drive means for said pairs of 
rollers whereby the fabric feeding actions of Said 
spreaders may be independently varied to effect 
the desired shrinkage in the fabric. 

7. In an apparatus for shrinking tubular knit 
fabrics, a plurality of spreaders longitudinally 
aligned with respect to One another and over 
which the tubular fabric is fed, said spreaders be 
ing adjustable laterally independently of one an 
other whereby said spreaders may vary in width 
in the direction of fabric travel to gradually lat 
erally stretch and widen the fabric to cause its 
Stitches to expand laterally and thereby shorten 
and condense the fabric in a lengthwise direction, 
and independently drives for said spreaders 
whereby the fabric may be successively dis 
charged from one spreader onto the next at a 
rate commensurate with the shortening of the 
fabric at each Succeeding Spreader. 

8. In an apparatus for shrinking a wet tubular 
knit fabric, a plurality of spreaders longitudinal 
ly aligned with respect to one another and over 
which the tubular fabric is fed, said spreaders 
being adjustable laterally independently of one 
another whereby said spreaders may be varied 
in width in the direction of fabric travel to gradu 
ally laterally stretch and widen the fabric to cause 
its Stitches to expand laterally and thereby short 
en and condense the fabric in a lengthwise direc 
tion, independent drives for said spreaders where 
by the fabric may be successively discharged from 
one spreader onto the next at a rate commensu 
rate with the shortening of the fabric at each 
Succeeding spreader, and means for applying 
pressure to the condensed fabric to set the stitches 
thereof. 

9. In an apparatus for shrinking and condens 
ing tubular knit fabrics, a supporting frame, pairs 
of coacting drive rollers mounted in said frame 
and Spaced apart lengthwise thereof, a spreader 
mounted upon and driven by each pair of said 
coacting rollers whereby the spreaders are dis 
posed in tandem to facilitate passing the tubular 
fabric over said spreaders, the second spreader 
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being relatively wider than the first spreader and 
latera y stretching and widening the fabric to 
cause its stitches to expand in a direction croSS 
wise of the wales of the fabric, and whereby the 
fabric is shortened and condensed in a length 
wise direction, said first spreader operating at a 
relatively higher speed than the second Spreader 
to deliver the fabric to the second spreader at a 
rate commensurate with the shortening of the 
tubular knit fabric by said second spreader. 

10. In an apparatus for shrinking and Con 
densing tubular knit fabric, a supporting frame, 
pairs of coacting drive rollers mounted in Said 
frame and spaced apart lengthwise, thereof, a 
spreader mounted upon and driven by each pair 
of Said coacting rollers whereby the Spreaders 
are disposed in tandem to facilitate passing the 
tubular fabric over said spreaders, the second 
spreader being relatively wider than the first 
spreader and laterally stretching and widening 
the fabric to cause its stitches to expand in a di 
rection crosswise of the wales of the fabric, and 
whereby the fabric is shortened and condensed 
in a lengthwise direction, Said first Spreader Op 
erating at a relatively higher speed than the Sec 
ond spreader and delivering the fabric to the Sec 
ond threader at a rate commensurate with the 
shortening of the tubular knit fabric by said Sec 
ond spreader, and means for independently con 
trolling the operations of said spreaders in ac 
cordance to the shrinkage to be imparted to the 
fabric. 

11. In an apparatus for shrinking and condens 
ing tubular knit fabrics, a Supporting frame, a 
pair of coacting drive rollers mounted in said 
frame, a fabric spreader supported between said 
rollers and adapted to be driven thereby, a second 
pair of coacting drive rollers mounted in said 
frame „nd Spaced from Said first drive rollers in 
the direction of fabric travel, a second fabric 
spreader mounted between and driven by said 
second pair of coacting rollers and having its re 
ceiving end positioned within the confines of the 
discharge end of the first spreader whereby the 
fabric may be discharged from the first spreader 
directly onto the Second spreader in a somewhat 
rippled condition, Said Second Spreader increasing 
in width from its receiving end to a relatively 
wider spread than the first spreader, thereby to 
laterally stretch and widen the fabric to cause its 
stitches to expand in a direction crosswise of the 
wales of the fabric, and whereby the fabric is 
shortened and condensed in a lengthwise direc 
tion, and a variable drive for each pair of coacting 
spreader drive rollers whereby the operations of 
said spreaders may be independently controlled to 
gradually, vary the fabric feeding actions thereof 
to effect the desired shrinkage of the fabric. 

12. In an apparatus for shrinking and con 
densing tubular knit fabrics, a supporting frame, 
a pair of coacting drive rollers mounted in said 
frame, a fabric spreader supported between said 
rollers and adapted to be driven thereby, a sec 
Ond pair of coacting drive rollers mounted in said 
frame and spaced from said first drive rollers in 
the direction of fabric travel, a second fabric 
spreader mounted between and driven by said 
Second pair of coacting rollers and having its re 
ceiving end disposed in overlapping relation to the 
tail end of the first spreader whereby the fabric 
may be discharged from the first spreader directly 
onto the second spreader in a slightly rippled 
state, said second spreader increasing in width 
from its receiving end to a relatively wider spread 
than the first spreader, thereby to laterally 
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stretch and widen the fabric to cause its stitches 
to expand in a direction crosswise of the Wales of 
the fabric, and whereby the fabric is shortened 
and condensed in a lengthwise direction, the 
sides of said second sprea?ier being equipped with 
endless belts adapted to directly engage the 
fabric and operating at a speed corresponding to 
the peripheral speed of the drive rollers for said 
second spreader whereby the fabric, throughout 
its full width, is uniformly fed over the second 
Spreader. 

13. In an apparatus for shrinking and con 
densing tubular knit fabrics, a supporting frame, 
a pair of coacting drive rollers mounted in said 
frame, a fabric spreader Supported between said 
rollers and adapted to be driven thereby, a second 
pair of coacting drive rollers mounted in said 
frame and spaced from said first drive rollers in 
the direction of fabric travel, a second fabric 
spreader mounted between and driven by Said 
Second pair of coacting rollers and having its re 
ceiving end disposed in Overlapping relation to 
the tail end of the first spreader whereby the fab 
ric is discharged from the first spreader directly 
onto the second spreader, said second spread 
er being relatively wider than the first spreader, 
thereby to laterally stretch and widen the fabric 
to cause its Stitches to expand in a direction 
crosswise of the wales of the fabric, and whereby 
the fabric is shortened and condensed in a length 
wise direction, each of said spreaders comprising 
longitudinally extending side frame members 
mounted for lateral adjustment to vary the effec 
tive width of the spreaders, pulleys mounted at 
the ends of said side frame members, and end 
less belts mounted on said pulleys and having 
driving connections with the coacting drive roll 
ers of said Spreaders whereby said endless spread 
er belts are driven at a speed corresponding to the 
peripheral speed of the coacting drive rollers of 
their respective spreaders, and whereby said 
spreader side belts will coact with their respec 
tive drive rollers to feed the fabric forwardly at 
a uniform speed the full width of the fabric, 
said spreader side belts also preventing lagging of 
the fabric at the sides of the spreader. 

14. In an apparatus for shrinking and conden 
sing tubular knit fabrics, a supporting frame, a 
pair of coacting drive rollers mounted in said 
frame, a fabric spreader supported between said 
rollers and adapted to be driven thereby, a sec 
ond pair of coacting drive rollers mounted in said 
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frame and spaced from said first drive rollers in 
the direction of fabric travel, a second fabric 
spreader mounted between and driven by said Sec 
Ond pair of coacting rollers and having its receiv 
ing end positioned in overlapping relation to the 
tail end of the first spreader whereby the fabric 
may be discharged from the first spreader directly 
onto the second spreader, said second spreader 
being relatively Wider than the first spreader 
thereby to laterally stretch and widen the fabric 
to cause its stitches to expand in a direction 
crosswise of the Wales of the fabric, and whereby 
the fabric is shortened and condensed in a length 
wise direction, each of Said Spreaders compris 
ing longitudinally extending side frame members 
mounted for lateral adjustment to vary the ef 
fective width of the spreader, pulleys mounted 
at the ends of said side frame members, end 
less belts mounted on said pulleys and having 
driving connections with the coacting drive roll 
ers of said spreaders whereby said endless belts 
are driven at a speed corresponding to the pe 
ripheral speed of the coacting drive rollers for 
each spreader, and whereby said spreader side 
belts will coact with the drive rollers to feed the 
fabric forwardly at a uniform speed the full width 
of the fabric, said spreader side belts also pre 
venting lagging of the fabric where engaged with 
the Sides of the Spreader, and means for inde 
pendently varying the speeds of the spreaders 
whereby the speed of the first spreader may be 
increased relatively to the speed of the second 
spreader, thereby to deliver the fabric to the 
second spreader in a slightly rippled condition 
at a rate of feed commensurate with the short 
ening of the fabric by the second spreader. 
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