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2,262,268 
APPARATUS FOR PRESHERINKING FABRIC 
Franklin Chatfield, Minneapolis, Minn, assignor 
to Munsing wear, inc., Minneapolis, Minn., a 
corporation of Delaware 
Application May 13, 1940, Serial No. 334,874 

(C. 26-18.6) 10 Claims. 

This invention relates to an improved method 
of and apparatus for preshrinking or "Sanfortz 
ing' knitted or woven fabrics prior to being made 
into garments. 

In the manufacture of certain kinds of gar 
ments such as underwear, made from knitted or 
woven fabric, it is customary to preshrink the 
fabric before it is made into garments. Warious 
types of apparatus have heretofore been used for 
thus preshrinking or condensing the fabric, but 
these have been more or less complicated and 
costly to operate and, as a result, tend to in 
crease the cost of the resultant garments. It 
is therefore, highly desirable that some means 
be provided whereby the operation of preshrink 
ing or "Sanforizing' the fabric before it is made 
into garments may be simplifled. 
An object of the present invention therefore 

is to provide a simple and inexpensive appa 
ratus, whereby the operation of thus preshrink 
ing the fabric may be expeditiously and inex 
pensively accomplished with a minimum of labor, 
and whereby the operation of preshrinking or 
condensing the material may be controlled at 
will to render the material more or less Con 
densed, as may be desired. 
A further object of the invention is to provide 

an improved method of preshrinking or Condens 
ing knitted or woven fabric which consists in sub 
jecting the Web of material to steam and then 
passing the steamed web between a pair of flex 
ible elastic elements which are so arranged that 
the web is delivered thereto at a relatively fast 
er speed than it is discharged therefrom, where 
by the rows of stitches of the web are uniformly 
condensed longitudinally of the web, thereby to 
provide a preshrunk fabric which may readily be 
made into garments with the assurance that the 
fabric will not materially shrink, when the fin 
ished garment is subsequently washed or other 
wise treated for cleaning purpoSeS. 
A further and more specific object of the in 

wention resides in the provision of an apparatus 
comprising two elastic endless belts arranged in 
parallel relation and having adjacent runs ar 
ranged in fabric feeding contact, one over the 
other, and between which the web or tube of knit 
ted fabric is fed, and means being provided at 
the receiving ends of said belts for thoroughly 
steaming the fabric, prior to its being received 
between said belt runs, and the driving means 
for said belts being such that the tube or web 
of fabric is received between said belts at a rela 
tively higher speed than it is discharged there 
from, whereby said belt runs will contract and 
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thereby cause the stitches of the fabric fed there 
between to become closely condensed or com 
pacted, whereby the condensed fabric is less like 
ly to further shrink, when made into garments. 
A further object is to provide an apparatus of 

the class described comprising two pairs of rolls, 
the rolls of each pair being mounted one above 
the other, and a stretchable elastic belt being 
mounted on the lower rolls and a similar belt be 
ing mounted on the upper rolls, the adjacent 
runs of said belts being arranged in fabric feed 
ing relation, and the rolls at the receiving end 
of said belts having a relatively higher periph 
eral Speed than the rolls at the discharge ends 
of the belts, whereby the belt runs between which 
the fabric is fed may contract and thereby con 
dense or compact the fabric fed therebetween, 
So that the resultant preshrunk fabric is less like. 
ly to further shrink, when made into garments. 
A further object is to provide an apparatus 

of the class described, comprising a pair of 
stretchable belts arranged one over the other, 
with the adjacent runs arranged in fabric feed. 
ing relation, and means being provided whereby 
the peripheral speed of the rolls at the receiving 
end of the apparatus may be varied with respect 
to the peripheral speed of the rolls at the dis 
charge end of the apparatus, thereby to control 
the preshrinking or condensing action of the 
belts on the fabric fed between said belts; means 
being provided adjacent the receiving end of the 
apparatus for thoroughly steaming the fabric, be 
fore being received between said belt runs, and 
means also being provided for drying the con 
densed web, whereby the treated fabric will re 
tain its condensity. 
Other objects of the invention reside in the 

unique arrangement and operation of the 
stretchable belts, whereby the fabric paSSed 
therebetween will be condensed, while the fabric 
is in continuous operation; in the means pro 
vided for positively controlling the contraction 
of the adjacent runs of said belts, whereby the 
condensing action of the belt runs on the fabric 
Will be gradual, Substantially the length of said 
belt runs; and, in the simple and inexpensive 
construction of the apparatus, as a whole, where 
by it may be manufactured at small cost. 
Other objects of the invention will appear from 

the following description and accompanying 
drawings and will be pointed out in the annexed 
claims. 

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 
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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. 2 
In the drawings: 
Figure 1 is a longitudinal sectional view of an 

apparatus, showing the arrangement of the belt 
runs between which the fabric is fed; 

Figure 2 is a view showing the driving means 
for the rolls at each end of the apparatus, and 
Whereby the condensing action of the belts on 
the fabric may be varied; 

Figure 3 is an enlarged diagrammatic veiw il 
lustrating the condensing action of the belts on 
the fabric; and 

Figure 4 is a diagrammatic plan view of Figure 
l, with Some of the parts omitted, showing a 
driving means for the auxiliary rolls which hold 
the belt runs in Web feeding contact with each 
other. 

In the selected embodiment of the invention 
herein disclosed, there is illustrated in Figure 
1, for purposes of disclosure, an apparatus con 
prising a Suitable frame, generally designated by 
the numeral 2, which may be provided with sup 
porting legs 3, as shown. Suitable standards 4 
are shown provided at One end of the apparatus 
upon which an idler roll 5 is mounted. This 
idler roll is adapted to support a roll of fabric, 
indicated by the numeral 6. The fabric is wound 
upon a suitable core 7 of Well-known construc 
tion, the ends of which project beyond the ends 
of the roll of fabric, whereby they may be guided 
in vertical guides 8 provided in the standards 4. 

If the fabric is knitted on a rotary knitting 
machine, it may be in the form of a tube which, 
in the operation of knitting the fabric, may be 
rolled into the roll 6 in the usual manner. 
In newly knitted fabrics, the roWS of stitches 

are, as a rule, not condensed or compacted, 
whereby the fabric may have a tendency to 
shrink or become condensed, when subsequently 
Subjected to moisture, and it is therefore highly 
desirable that the knitted fabric be preshrunk 
or "Sanforized', before it is made into garments 
to prevent undue shrinking of the material con 
stituting the finished garment. 
A feature of the present invention resides in 

the novel means provided for thus preshrinking 
Or condensing the fabric before it is made into 
garments. As shown in Figure , a pair of rolls 
9 and are shown mounted on shafts 2 and 
3, respectively, journaled in suitable bearings 
provided in a pair of upright posts or stand 
ards 4 provided on the main frame 2 of the ap 
paratus. The rolls 9 and are geared together 
for simultaneous operation in opposite directions 
by suitable gears 5, secured to the shafts 2 
and 3, as will be understood by reference to 
Figure 2. 
A similar pair of rolls 6 and f are secured 

to shafts f8 and 9, respectively, journaled in 
similar uprights 4 provided adjacent the oppo 
site end of the main frame. The rolls 6 and 7 
are geared together for simultaneous operation 
in a manner similar to the rolls 9 and fl. 
An endless elastic belt 2 is mounted on the 

upper rolls 9 and 6 and a similar elastic belt 22 
is mounted on the lower rolls and . These 
belts are under tension and have their adjacent 
runs 23 and 24 arranged in fabric feeding Con 
tact, as will readily be understood by reference 
to Figures 1 and 3. A plurality of auxiliary rolls 
25, 26, 27, and 28 are mounted intermediate of 
the belt supporting rolls 9- and 6-7, and 
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are preferably arranged in slightly staggered 
relation, thereby to hold the adjacent runs 23 
and 2 of the belts in fabric feeding relation, as 
clearly illustrated in the drawings. - 
A Suitable steam chamber, generally designated 

by the numeral 29, is provided between the sup 
ply roll 6 and the receiving ends of the belts 2 
and 22. The steam chamber may be of any suit 
able design applicable for the purpose and func 
tions to thoroughly steam the web of fabric as 
it passes therethrough, so that the web is thor 
oughly steamed and moistened when it is re 
ceived between the belt runs 23 and 24. 
An important feature of the invention resides 

in the unique operation of the belts 2 and 22, 
Whereby the portions of the belts constituting 

's, the runs 23 and 24 which engage the fabric, are 
constantly contracted, thereby imparting a con 
densing or compacting action to the web of fab 
ric fed therebetween. 
To thus cause the belt runs 23 and 24 to con 

tract, the rolls 9 and are driven at a rela 
tively higher peripheral speed than the rolls 6 
and , whereby the belts leave the peripheries 
of the rolls 9 and if relatively faster than they 
are taken up by the rolls 6 and 7 at the dis 
charge end of the apparatus. The differential 
in peripheral speed of the rolls 9 and and 
the rolls 6 and may be accomplished by mak 
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ing the diameters of the rolls 9 and slightly 
larger than the diameters of the rolls 6 and T 
in which case, all of the rolls may be driven at 
the same speed. 

Because of the variation in the characteristics 
of different fabrics, I have found it highly de 
sirable to provide means for controlling the con 
traction of the belt runs 23 and 24, whereby the 
condensing action imparted to the fabric may 
be controlled. 
To thus control the contraction of the belt 

runs 23 and 24, I provide means for varying the 
Speed of the rolls 9-f with respect to the rolls 
6-7. In the apparatus, as shown on the draw 

ings, the rolls 9-fi and 6-7 are all of the 
same diameter. It is therefore necessary that 
the rolls 9-1 at the receiving end of the belts 
be driven relatively faster than the rolls 6-7, 
in order that the belt runs 23 and 24 may be 
contracted to produce the desired condensing of 
the fabric. To thus vary the speed of the rolls 
9- with respect to the rolls 6-7, I have 
shown in Figure 2, a drive which is so con 
structed that the differential between the rolls 
at the receiving and discharge ends of the ma 
chine may readily and conveniently be changed 
at Will, whereby the apparatus may be quickly 
adapted for handling fabrics having different 
characteristics. 
The drive shown in Figure 2 comprises a main 

drive shaft 3 disposed crosswise of the apparatus 
and having a driving connection. With a Suitable 
driving means or motor, not shown in the draw 
ings. A suitable arm or bracket 32 is mounted 
for pivotal movement on the shaft 3 and car 
ries an intermediate gear 33 which is in constant 
mesh with a gear 34 secured to the shaft 3. A 
suitable change gear 35 is removably secured to 
the shaft 3 of the roll and meshes with the 
intermediate gear 33. The rolls 6-T may be 
driven by a suitable chain 36 mounted on sprock 
ets 3 and 38 secured respectively to the shafts 
9 and 3, as best shown in Figure 2. The gear 
change bracket 32 may be secured in adjusted 
position by a suitable bolt 38 mounted in a slot 
39 of the bracket, as shown. 
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When the drive shaft 3 is operated, the inter 

mediate gear 33 is driven in the direction indi 
cated by the arrow, whereby rotation is imparted 
to the shaft 3 as a result of the gear 33 meshing 
with the change gear 35. Simultaneously, the 
rolls 6-7 at the discharge end of the apparatus 
are driven, as a result of their driving connection 
with the drive shaft 3 ?, through the chain 36. 
The above driving mechanism, it will be noted, 
makes it possible to quickly change the differen 
tial in speed between the rolls at the receiving 
and discharge ends of the apparatus by simply 
substituting for the gear 35, a slightly larger 
gear or a slightly smaller one. Some knitted 
or woven fabrics may be more condensed than 
others, and it is therefore. highly desirable that 
means be provided whereby the contraction of 
the adjacent belt runs 23 and 24 may readily 
be varied to adapt the apparatus for condensing 
different types of fabric. 
In order that the condensed fabric will retain 

its density, a suitable drying chamber, generally 
designated by the numeral 4, is shown provided 
adjacent the discharge end of the apparatus. 
This chamber may be connected with a source 
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of warm, dry air which may be circulated through 
the chamber in such a manner that as the con 
densed fabric passes therethrough, it will be 
thoroughly dried before it is wound into the fin 
ished roll, generally indicated by the numeral 
42. The condensed web of fabric is wound onto 
a suitable core 43, the ends of which project 
from the ends of the roll and are guided in up 
right guides 44 provided in standards 45, similar 
to the standards 4 at the opposite end of the 
apparatus. A suitable windup roll 46 is mounted 
in bearings provided in the standards 45, and 
may be driven from the shaft 8 by a suitable 
?nain drive, generally indicated by the numeral 
47. The peripheral speed of the roll 46 is so 
related to the peripheral speed of the roll 6, 
that the condensed web of fabric will be wound 
into the roll 42 at identically the same speed as 
the fabric is discharged from the belt runs 23 
and 24. 

In some instances, it may be deemed desirable 
to operate the rolls 25, 26, 27, and 28 as idlers, 
whereby they are rotated as a result of their 
frictional engagement with the surfaces of the 
belt runs 23 and 24. When the auxiliary rolls 
operate as idlers, the major portion of the con 
densing action on the fabric by the belt runs 
23 and 24 may take place at point A or immedi 
ately after the web of fabric is received between 
the belt runs 23 and 24. Such immediate con 
densing of the fabric may be practical for vari 
ous kinds of fabric, it being understood that the 
fabric is retained in its condensed condition 
throughout its travel between the belt runs 23 
and 24, and as the peripheral speed of the take 
up roll 46 is substantially equal to the traveling 
movement of the fabric, as the fabric leaves the 
belt runs 23 and 24, there is no tendency to 
stretch or elongate the web of fabric as it passes 
from the belt runs through the drying chamber 
to the take-up roll 46. 

In some instances, however, it may be found 
more desirable to distribute the contraction of 
the belt runs 23 and 24 substantially over their 
entire lengths. This may readily be accomplished 
by positively driving the auxiliary rolls 25, 26, 
27, and 28, as shown in Figures 3 and 4. To thus 
positively drive the auxiliary rolls, the auxiliary 
roll 25 may be driven from the shaft 2 of the 
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designated by the numeral 48. In like manner, 
the auxiliary roll 26 may be driven from the 
shaft 3 by a suitable drive or V-belt 49, and 
the auxiliary roll 27 from the shaft of the auxil 
iary roll 25 by a suitable belt 5. The auxiliary 
roll 28 may be driven from the shaft of the 
auxiliary roll 26 by a suitable V-belt 52, the 
pulleys supporting the belts 48, 49, 5t, and 52 
being so proportioned in size that the peripheral 
speed of the auxiliary roll 25 will be slightly less 
than the peripheral speed of the rolls 9-f, 
and the peripheral speed of the auxiliary roll 
26 will be slightly less than the peripheral speed 
of the auxiliary roll 25. The peripheral speeds 
of the rolls 27 and 28, in like manner, are pro 
gressively diminished whereby the peripheral 
speed of the roll 28 may be substantially equal to 
or slightly greater than the peripheral speed of 
the rolls f6-ft at the discharge end of the 
apparatus. 
By thus positively driving the auxiliary rolls 

at different speeds as above stated, the adjacent 
belt runs 23 and 24 of the belts may be uniformly 
contracted their entire lengths, whereby the con 
densing action imparted to the web of fabric 
engaged with the belt runs 23 and 24 will gradu 
ally increase in the direction of travel, as will 
be readily understood. 
From the foregoing, it will be noted that a 

web of fabric, whether in the form of a flattened 
tube, or of single thickness, may readily and 
quickly be condensed or preshrunk by passing 
it between the belt runs 23 and 24 as herein 
disclosed. The apparatus is adapted for continu 
Ous operation, and requires no particular atten 
tion on the part of an attendant except to keep 
the apparatus supplied with fabric and to re 
move the roll 42 of condensed fabric from the 
standards 45. The electric belts 2 and 22 may 
be made of any suitable material applicable for 
the purpose. Rubber has been found to provide 
a very practical material. . The belts are of Such 
thickness that a compensating action takes place 
within the belts as they pass around the rolls 
9-f and 6-7, thereby to compensate for the 
differential in peripheral speed of the rolls 9 
and 6-7. It is also to be understood that 
any suitable means applicable for the purpose 
may be utilized for steaming the fabric. In the 
apparatus as herein disclosed, the fabric is 
steamed before it enters the belt runs 23 and 24. 
In some instances, however, it may be found 
desirable to condense the fabric before it is 
steamed, in which case, the fabric is first passed 
between the belts and condensed, after which 
it is steamed and dried while retained in its con 
densed condition. The means for drying the 
condensed Web before it is wound into the take-up 
roll 42 may also be varied to suit conditions, it 
being understood that the condensed fabric is 
preferably thoroughly dried before it is wound 
into the take-up roll 42. 

In some instances, it may also be found de 
sirable to mount the auxiliary rolls in pairs, 
whereby the rolls of each pair will engage the 
belt runs at points directly opposite from one 
another. - 

In the foregoing, I have referred to the fabric 
as being knitted, but it is to be understood that 
other materials which require preshrinking or 
"Sanforizing,” before being made into garments, 
may also be handled in the apparatus herein 
disclosed, without departing from the scope of 

roll 9 by a suitable belt or chain drive, generally 75 the invention. 



4. 
I claim as my invention: 
1. In an apparatus for preshrinking a textile 

fabric, means for steaming the fabric, a pair of 
endless elastic belts arranged in parallel relation 
and having adjacent runs disposed in Web feed 
ing relation and between which the steamed 
fabric is fed, means for positively driving the 
receiving and discharge ends of Said belts and 
whereby the receiving ends are driven slightly 
faster than the discharge ends thereof, thereby 
to cause said belt runs to contract between said 
driving means and thereby condense the stitches 
of the fabric as the fabric is passed between the 
belt runs, and means for drying the fabric after 
it has been condensed by Said belts, whereby it 
will retain its density, and means whereby the 
relative speeds of the driving means at opposite 
ends of the belts may be varied to change the 
condensing action of the belt runs on the fabric. 

2. In an apparatus for preshrinking a Web of 
knitted fabric, a steam chamber through which 
the web is passed, a pair of endless elastic belts 
arranged in parallel relation and having adja 
cent runs disposed in web feeding relation and 
between which the Web is fed from the steam 
chamber, and means for positively driving the 
receiving and discharge ends of Said belts and 
whereby the receiving ends of said belts are 
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driven relatively faster than the discharge ends 
thereof, whereby the Web is discharged from said 
belts at a slower rate than it is received, thereby 
causing said belt runs to contract and thereby 
condense the web in its passage between the belt 

S. 
3. In an apparatus for preshrinking a web of 

knitted fabric, a steam chamber through which 
the web is passed, a pair of endless elastic belts 
arranged one over the other in parallel relation 
and having adjacent runs disposed in web feed 
ing relation and between which the web is fed 
from the steam chamber, means for driving the 
receiving ends of said belts faster than the dis 
charge ends thereof, whereby the web is dis 
charged from said belts at a slower rate than 
it is received, and whereby said belts contract 
and thereby condense the web in its passage 
between the belt runs, and a plurality of driving 
elements in driving engagement With said belt 
runs along their length to cause the contraction 
thereof to be substantially gradual throughout 
the length of said belts. 

4. In an apparatus for preshrinking a web of 
knitted fabric, a steam chamber through which 
the web is passed, a pair of endless elastic belts 
arranged one over the other in parallel relation, ; 
lengthwise of the apparatus, and having adja 
cent runs disposed in Web feeding relation and 
between which the web is fed from the steam 
chamber, rolls for supporting said belts, means 
for driving the rolls at the receiving ends of said 
belt runs slightly faster than the rolls support 
ing the discharge ends thereof, whereby said belt 
runs will contract and thereby condense the 
fabric in its passage between said belt runs, and 
means whereby the respective speeds of the rolls 
at opposite ends of said belts may be varied, 
thereby to vary the condensing action of the 
belts on the fabric web fed therebetween. 

5. In an apparatus for preshrinking a web of 
knitted fabric, means for steaming the web, a 
pair of endless rubber belts arranged one over 
the other in parallel relation, lengthwise of the 
apparatus, and having adjacent runs disposed 
in Web feeding relation and between which the 
Web is fed from the steaming means, rolls for 
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supporting said belts, means for driving the rolls 
at the receiving ends of said belt runs faster than 
the rolls supporting the discharge ends thereof, 
Whereby said belt runs will contract and there 
by condense the fabric in its passage between 
Said belt runs, and means adjacent to the dis 
charge ends. of said belts for drying the con 
densed web whereby it will retain its density. 

6. In an apparatus for preshrinking a web of 
knitted fabric, means for steaming the web, a 
pair of endless rubber belts arranged one over 
the other in parallel relation, lengthwise of the 
apparatus, and having adjacent runs disposed 
in Web feeding relation and between which the 
Web is fed from the steaming means, rolls for 
Supporting said belts, means for driving the rolls 
at the receiving ends of said belt runs faster than 
the rolls Supporting the discharge ends thereof, 
whereby said belt runs will contract and there 
by condense the fabric in its passage between 
Said belt runs, means for drying the condensed 
Web whereby it will retain its density, a plurality 
of auxiliary rolls engaged with said belt runs 
and adapted to hold them in feeding engage 
ment with the web, and means for driving said 
auxiliary rolls at different speeds to control the 
contraction of said belt runs. 

7. In an apparatus of the class described, a 
pair of rolls at the receiving end of the apparatus 
geared together for simultaneous operation in 
Opposite directions, said rolls being arranged, one 
Over the other, a second pair of rolls located to 
Wards the opposite end of the apparatus and 
Similarly geared together for simultaneous oper 
ation in opposite directions, said second pair of 
rolls also being arranged, one over the other, an 
endless elastic belt mounted on the two upper 
rolls and a similar belt mounted on the two lower 
rolls, whereby adjacent runs of said belts are dis 
posed in fabric-feeding relation and travel at the 
Same Speed, means for positively driving said 
pairs of rolls and whereby the pair of rolls at 
the receiving end of the apparatus may be driven 
faster than the rolls at the discharge end of the 
apparatus to cause said belt runs to contract, 
whereby when a strip of fabric is fed between 
Said belt runs, the stitches of the fabric will be 
condensed as a result of the contraction of said 
belt runs, means for steaming the web before it 
is delivered to said belts, and means for drying 
the condensed web, whereby it will retain its 
density. 

8. In an apparatus of the class described, a pair 
of rolls at the receiving end of the apparatus 
geared together for simultaneous operation in 
opposite directions, said rolls being horizontally 
disposed and arranged, one over the other, a 
Second pair of similarly arranged rolls adjacent 
the discharge end of the apparatus, said second 
pair of rolls being similarly geared together for 
simultaneous operation in opposite directions, a 
pair of endless elastic belts mounted respectively 
on the upper and lower rolls of said pairs of 
rolls whereby adjacent runs of said belts are dis 
posed in fabric-feeding relation, means for posi 
tively driving said pairs of rolls and whereby the 
pair of rolls at the receiving end of the apparatus 
are driven faster than the pair of rolls at the 
discharge end of the apparatus, whereby when a 
web of fabric is fed between said belt runs, the 
Stitches of the fabric will be condensed as a result 
of the contraction of said belt runs, means for 
Steaming the web before it is delivered to said 
belt, and means for drying the condensed web 
whereby the web will retain its density. 



2,262,268 
9. In an apparatus of the class described, a 

pair of rolls at the receiving end of the apparatus 
geared together for simultaneous operation in 
opposite directions, said rolls being horizontally 
disposed and arranged, one over the other, a Sec 
ond pair of similarly arranged rolls adjacent the 
discharge end of the apparatus, said Second pair 
of rolls being similarly geared together for simul 
taneous operation in opposite directions, a pair 
of endless elastic belts mounted respectively on 
the upper and lower rolls of said pairs of rolls 
whereby adjacent runs of said belts are disposed 
in fabric-feeding relation, means for positively 
driving said pairs of rolls and whereby the pair 
of rolls at the receiving end of the apparatus are 
driven faster than the pair of rolls at the dis 
charge end of the apparatus, whereby a web of 
material fed between said belt runs will be con 
densed as a result of the contraction of said belt 
runs, means for steaming the web before it is 
delivered to said belt runs, means for drying the 
condensed web whereby the web will retain its 
density, and means for varying the speed dif 
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ferential between said pairs of rolls, whereby the 
condensing action of the belts on the fabric, as 
the fabric passes therebetween, may be varied. 

10. In an apparatus for preshrinking a web of 
knitted fabric, a steam chamber through which 
the web is passed, a pair of endless elastic belts 
arranged one over the other in parallel relation, 
and having adjacent runs disposed in Web feed 
ing relation and between which the web is fed 
from the steam chamber, means for driving the 
receiving ends of said belts faster than the dis 
charge ends thereof, whereby said belt runs are 
contracted, a plurality of auxiliary rolls engaged 
with said belt runs at spaced points between the 
ends thereof and operating to hold the belt runs 
in feeding engagement with the web, means for 
driving said auxiliary rolls at progressively di 
minishing speeds whereby the contraction of said 
belt runs is gradual the length thereof, and 
means for drying the condensed web whereby the 
web will retain its density. 

FRANKLN CHATFIELD. 


