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‘PRESSURE LOADIN, MEANS FOR TRAVELING 
BLANKETS 

Hewitt S. Welsh and HaroldO. Balough, Short Hills, 
NJ., assignors to Clupak, Inc., New York, N.Y., a 
corporation of Delaware ‘ 

Filed Mar. 16, 1959, Ser. No. 799,808 
5 Claims. (Cl. 162-361) 

The invention relates to the pressure loading of blankets 
in paper making, paper shrinking, fabric shrinking, and 
other machines, and more particularly to the maintenance 
of a high loading pressure which is uniformly ‘distributed 
across the traveling, resilient blanket from edge to edge 
thereof. ‘ 

This application is a continuation-in-part of our pend 
ing application S.N. 709,731, ?led January 20, 1958, and 
now abandoned. ' p I 

The present invention was conceived in connection with 
the manufacture of uncreped stretchable paper as dis 
closed in .Cluett Patent #2,624,245. While the utility 
of the invention is by no means limited to the manufac 
ture of uncreped stretchable paper, the invention is illus 
tratively shown and described herein as applied to that 
use. - 

The making of an uncreped longitudinally stretchable 
paper web according to the teaching of Cluett 2,624,245 
is accomplishedby shrinking the paper web longitudinally 
by forces parallel to the surfaces o-fthe web while the 
Web is in a suitably moist condition and while it is main 
tained under sufficient pressure normal to its surface to 
prevent .creping or cri-nkling. 
, An “accepted method ofprovidingpar-allel forces to 
a web'incapable of self support for the purpose of shrink 
ing theweb is to feed the web to a segment of travel 
between a rotating drum and a traveling resilient blanket. 
The blanket surface is accelerated in some manner prior 
to the point of web feed, and then the blanket surface is 
caused to ,decelerate after the point ‘of web feed. The 
deceleration of the ‘blanket surface While it is in contact 
with the .web causes the parallel forces on the web which 
compress or shrink the Web. I 

‘The acceleration and subs?qllcint deceleration of the 
surface of the resilient ‘blanket may be effected by feed 
ing the resilient blanket along its travel to a nip formed 
by and between a pressure loaded roller and a rotating, 
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smooth-faced drum. Asthe ‘resilient blanket is-‘non-com- ‘ 
pressible, it accelerates prior to the nip in order to pass 
through the restriction of the nip and it decelerates after 
it passes through the nip. The paper Web, which is fed 
into the nip and into contact withfthe traveling blanket 
after the blanket has been accelerated, is shrunk by‘ the 
parallel forces transmitted to it as the blank decelerates. 
The shrinkage of the web may be controlled by varying 
the restriction of the nip which causes the change in the 
surface velocity of the traveling blanket. 

‘In accordance with conventional practice, the pressure 
loading roller extends across the Width of the traveling 
blanket and the surface of the roller travels substantially 
in unison with the moving blanket. ' The roller is mounted 
at its ends in bearings, which bearings are loaded by a 
heavy pressure in the direction to cause the roller to 
apply pressure to the traveling blanket to deform the 
blanket at the nip. . ' i ‘ 

In the manufacture of stretchable paper asv disclosed 
in Cluett 2,624,245, it has been found necessary to apply 
pressure to the blanket at the shrinking nip of the-order 
of 150' to 200 pounds per lineal inchin order to deform 
the resilient blanket sufficiently to obtain various shrink~ 
ages of the paper web, andpressures ashigh as 500 
pounds per lineal inch have been vemployed depending 
upon the hardness of the blanket.‘ Additionally, asthe 
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width of the moving blanket ‘is increased, the total pres 
sure required is'increased proportionately, Also, as the 
distance between the roller bearings is increased, the ten 
dency for the pressure loaded roller to sag or bow is 
increased. With a conventional paper machine having a 
Width of about ‘240, inches and having a lineal speed of 
about 1500 feet per minute, theloading requirements. 
present severe requirements on the bearings if the shrink 
ing device is to be incorporated'in the ‘paper machine. 

If the pressure roller sags, bows, or deflects, an un 
equal distribution of pressure and restriction will result to 
compress the web unequally across its width. If differ 
ent lateral zones or segments of the blanket are com 
pressed unequally, the surface of the blanket will travel 
at different speeds across its width and it is impossible 
to feed the web to all portions of the nip at the velocity 
of the blanket. If a portion of the uniformly'supplied 
web is traveling slower than the blanket, that portion 
will be stretched by the higher speed of the blanket be 
fore it is condensed as the blanket decelerate's, and it 
will have its strength properties impaired more or less 
according to the magnitude of the non-uniformity of 
pressure. The net condensation Will also be less than it 
would have been if no pre-stretching had occurred. If 
a portion of the uniformly supplied web is traveling faster 
than the blanket as it enters the nip, the web will tend 
to pile up in advance of the nip and Will produce wrin 
kling and other deleterious effects. In every. such case 
different longitudinal Zones of the web will be treated 
differently, and the product will be. non-uniform in 
strength and extensibility and will be likely to be im 
paired in appearance, surface smoothness and quality. 
One conventional way of combating the bowing of the 

pressure roller is'to increase the rigidity of the roller 
by increasing its diameter. But as the diameter is in 
creased, the contact area also is increased which in turn 
increases the total pressure necessary to provide a given 
‘deformation for the blanket. In somecases the pressure 
required increases at a faster rate than the rigidity of 
the roller increases, so that the desired uniform pressure 
loading may be unattainable'by this method even with 
greatly increased roll diameters. The arrangement fur 
ther increases the total pressure to be applied through the 
end bearings, and, therefore, further complicates bear.-v 
ing maintenance and increases bearing failure. 

7 Another conventional expedient used to reduce sagging 
of the pressure roller is to back up the pressure roller at 
frequent intervals with idler rolls through which pres 
sure equalizing forces are applied. Such idler rolls travel 
with the same surface velocity as the pressure roller which 
complicates the problem of providing suitable bearings 
for the idler rolls and is apt to prove a bottleneck requir 
ing the entire mechanism to be operated at reduced speed 
with resulting loss of output. The idler rolls, moreover, 
alter the surface ?nish of the pressure roller in spaced’ 
‘zones, and wear the pressure roller to an uneven striped 
contour. 

It has been discovered that, even at these higher lineal 
pressures, the pressure roller of usual construction may 
be stopped with very little force,‘ and in fact by simply 
holding the roller by the hands, provided the surface of 
theconfronting faces of the blanket and roller are suffi 
ciently lubricated. Under these conditions the friction 
between the rubber and the roller can be made so low 
that the roller, ‘although it is free to rotate, will not be 
rotatably driven by the traveling blanket. This has led 
to the conception of the idea that it also might be feasi 
ble, through the provision of favorable hydrostatic lubri 
eating conditions, to dispense with the useof a rotary 
pressure roller and to substitute a stationary pressure 
cylinderor pressure beam for the roller. This invention, 

. thus, is concerned with both the static and the dynamic 
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conditions, and the transition from static to dynamic 
state. 

According to one embodiment of our invention, the 
roller is backed at intervals across its width with hearing 
shoes which provide a distributed pressure across the 
roller. As the blanket travels in its closed path, it drives 
the roller initially during start up. A hydrodynamic 
lubricating ?lm is then established between the traveling 
blanket and the roller which is su?icient to reduce the 
driving friction to a point that the roller stops rotating. 

' Thus, the bearing problems are reduced to those existing 
during start-up and before the loading pressure is pro 
vided on the roller. 

In a second embodiment of our invention, the pressure 
roller is made non-rotary. A hydrostatic lubricating ?lm 
is provided between the resilient blanket and the non 
rotary roller to permit initial movement of the blanket 
over the surface of the non-rotary roller. In this em 
bodiment, the depth of the roller may be made greater 
than the width so as to prevent sagging of the roller when 
pressure loading is applied, or the pressure loading may 
be distributed along the non-rotary rod. In this embodi 
ment, bearing problems are wholly eliminated. 

Since a failure of lubricant could result in the tearing 
of the blanket from the drum and in other damage, it is 
desirable to reduce the need for lubricant to a minimum. 
To this end, it is a feature that the pressure cylinder or 
pressure beam may be either chromium plated, or pol 
ished, or coated with Te?on (Du Pont trademark for its 
polytetrallouroethylene resin). Through these expedi 
cuts the need for lubricant in some of the milder appli 
cations may be completely obviated. In the manufacture 
'of stretchable paper as referred to above, however, the 
provision of lubricant is still found to be essential to 
successful continued operation. 

In effect, with proper lubrication no contact is made 
between the rubber blanket and pressure roll, but rather 
the contact is between rubber and the lubricating ?lm 
and between the lubricating ?lm and the pressure appli 
cator. The lubricating ?lm enables the blanket to travel 
upon and relative to the surface of the pressure applying 
means without detrimental effects. 
An important advantage of employing a non-rotary 

pressure beam resides in the fact that the depth of the 
beam may be extended to provide great rigidity without 
correspondingly increasing the width or diameter extent 
of the pressure member, as must be done when an end 
loaded roller is employed. Because of this, a more con 
centrated pressure is applied to the blanket. This means 
that a given total pressure will produce a much greater 
local deformation of the blanket than would be realized 
if acylindrical roller of the required rigidity were em 
ployed, or conversely a given blanket deformation ‘can 
be obtained with much less total pressure. 

It is accordingly a primary object of the present inven 
tion to provide a hydrodynamic lubricating ?lm between 
a traveling resilient blanket and a rotatable pressure rol 
Iler to reduce the friction therebetween to a point that the 
pressure roller will not be driven by the traveling blanket. 

Another important object of the present invention is 
to provide a hydrostatic ?lm between a resilient ‘blanket 
and a non-rotary pressure rod to permit the blanket to 
move across the surface of the pressure rod without detri 
mental frictional effects. 

Another object of the present invention is to provide a 
non-rotary pressure rod having a greater depth than 
width for applying a uniform pressure across a traveling, 
resilient blanket. 
A further object of the present invention is to reduce 

bearing and loading problems for a pressure roller. 
Other objects and advantages will hereinafter appear. 
In the drawing forming part of this speci?cation: 
FIG. 1 is a fragmentary view in side elevation, partly 

broken away, of a portion of a paper making machine in 
which the preferred embodiment of the present inven 
tion is-shown; ' 
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FIG. 2 is a fragmentary sectional view taken on the 

line 2—2 of FIG. 1, looking in the direction of the 
arrows; 

FIG. 3 is a detail view in side elevation on a larger 
scale than FIG. 1, showing the pressure applying member 
of FIG. 1 in association with the blanket and the drum; 
FIG. 4 is a view similar to FIG. 3 but showing another 

form of pressure applying member; ' 
FIG. 5 is fragmentary view in side elevation partly 

broken away, showing an alternate method of applying 
pressure to the pressure member; 

FIG. 6 is a fragmentary sectional view taken on line 
6-6 of FIG. 5 looking in the direction of the arrows; 

' FIG. 7 is a detailed view in side elevation on a larger 
scale than FIG. 1 showing the ends of the pressure apply 
ing member of FIG. 1; 

FIG. 8 is a view similar to FIG. 3 but showing another 
embodiment of the invention in which the pressure beam 
is rotatably mounted, and; 

FIG. 9 is a view similar to FIG. 8 but showing a fur 
ther modi?cation. 

In FIGS. 1 to 3 disclosure is made of a practical and 
advantageous form of paper shrinking unit, which em 
bodies features of the present invention. Although the 
shrinking unit is not restricted to use vin “on machine” 
operations, and may be embodied in a converter for 
shrinking a remoistened, ?nished web, it is illustrated 
herein as embodied in a paper making machine and lo 
cated after the presses and in the drying section. 
The moist paper web P is shown as supplied from the 

preceding section of the paper machine, the web being 
passed, for example, from a feed couple 12 to the shrink 
ing unit 10 over an idler guide roll 14 at a speed corre 
sponding to the intake speed of the shrinking unit. 
As in the disclosure of Cluett 2,624,245, the shrinking 

unit comprises a rigid nip forming member which is 
illustratively shown as a steam heated drum 16 of sub 
stantial diameter, say four feet. This drum is desirably 
chromium plated and polished, but other suitable surfaces 
may be used. The drum is of rigid construction and is 
connected to a drive shaft 17 which is rotatably driven 
by any suitable means. The drive shaft is desirably 
mounted in sturdy roller bearings at each end of the drum. 
Any available expedient may be resorted to for making 
the drum and the drum mounting rigid and unyielding. 
A resilient rubber blanket 18, desirably about one inch 

thick is mounted on three guide rolls 20, 22 and 24 which 
are arranged to tension the blanket 1.8. The blanket has 
a run which travels on a segment of the drum 16. The 
blanket 18 may have a shore durometer hardness of be 
tween 50 and 90 depending upon the application and may 
be provided with a non-stretchable backing of cord fabric 
if desired, but this is not essential. The blanket is driven 
by the drum 16. The rotary parts thus far described are 
all mounted in rigid side frame members 26 and 28, which 
members are disposed outside the lateral bounds of the 
paper web P and the blanket 18. 
A rigid pressure bar 30 extends across the machine 

through substantially the full length of the drum 16, being 
supported at its ends. In one embodiment, the pressure 
bar 30 comprises a thick Walled but hollow metallic cylin 
der 34 and a rigid beam 36, FIG. 1. The cylinder 34 and 
the beam 36 are desirably of steel or steel alloy and are 
.of great strength and rigidity. The cylinder is of small 
diameter (say about six inches) but the total depth of the 
pressure bar 30, as constituted by the cylinder 34 and the 
beam 36, is very considerably greater than the diam 
eter of the cylinder, 34. The cylinder 34 is disposed 
to engage the back of the blanket 18 and to press the 
face of the blanket strongly against the drum 16 in posi 
tion to form a uniform nip for the paper web P. This 
is the shrinking nip in which the condensation of'the web 
takes place. > ‘ 

Means for applying an, evenly distributed pressure 
across the width, of the pressure bar 30 and for thereby 

u 
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causing a pressure which isi'evenly distributed acrossthe 
blanket 18 from edge to edge thereof. The uniform pres 

_ sure is transmitted to the blanket by loading the ends of 
the beam 36 and by properly designing the bar 30 to uni 
formly transmit the loading without de?ection, as shown 
in ‘FIG. 1 and FIG. 2. 

For the purpose of applying force to the bar 30,pthe 
bar has secured to it a plurality of linkages 32, each of 
which forms an element of one of a plurality of duplicate 
hydraulic or pneumatic devices‘ 38. ‘ Each of the vdevices 
38 comprises a piston 40, affixed to a piston'rod 44, which 
is operable by hydraulic or pneumatic pressure in a sta 
tionary housing42. The devices 38 are supported rigidly 
from the side frame members 26 and 28 by suitable 
brackets '45. Each piston is supplied with hydraulic or 
pneumatic ?uid under pressure through a conduit 46. 
As has been pointed out, it is important that evenly dis 

tributed pressure be applied to the bar '30. It is also I 
important, however, to be able to maintain the pressure at 
any predetermined level throughout a wide pressure range. 
Therefore, a dependable hydraulic or pneumatic pressure 
source is provided, capable of maintaining any desired 
pressure throughout a wide range. Since devices of this 
v‘character are well known, no detailed showing and de~v 
scription are thought necessary. 

Provision is also made of means for minimizing friction 
between the blanket’ 18,ar_rd the pressure bar 30. One 
expedient consists of coating the surface of the cylinder 
34,, or at least the blanket contacting area thereof, with 
chromium, Te?on (Du Pont trademark for its polytetra 
?uoroethylene resin) or other suitable material. 
A preferred expedient for ‘reducing friction consists in 

the ‘furnishing of a lubricant between the confronting 
faces of the blanket 18 and the bar 30 and in such manner 
asto provide ahydrostatic and a hydrodynamiclubricat- I. 
ing ?lm between the blanket 18 and the pressure bar, 30. 
To this end the cylinder 34 is formed with passages 74 
Which are adapted to deliver lubricant direetly'through 

- 76 or other dependable source. 
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The liquid is drawn from 
the reservoir 76 through a conduit v78 by a' pump .80 and 
its delivered under pressure by the pump to a conduit 
82. 'Iheeonduit 82 has associated with it‘a conventional‘, 
manually adjustable'regulator valve 84, for adjustably 
controlling the pressure of the, lubricant in the conduit 
82. The valve 84 is disposed in a return-conduit 822: 
which runs from the conduit 82 back to the reservoir 
76. The conduit 82 is connected todeliver lubricant 
under controlled pressure to the interior of the hollow 
cylinder 34. The lubricant may be supplied to the ends 
of the roll or to various points along the roll if the roll 
contains internal partitions. The regulator 84 is desir 
ably set to maintain a lubricant pressure of the same order. 
as the stress distribution in the compressed section of 
the rubber belt.‘ If air is ‘to be used as the lubricant, the 
reservoir 76 may be omitted and an air pump, rather 
vthan a hydraulic pump may be utilized. 
The system for supplying pressure ?uid to the chambers 

38 may desirably be similar to the system for supplying 
and regulating lubricant as described. , ' ' 
The shrinkage of the web can be readily understood 

from ‘a study of FIG. 3. If. the blanket ‘is uniform and 
the thickness of the space between the bar 30 and the 
drum 16 is three quarters the normal, undistorted thick~ 
nests-of the blanket, the rubber must pass through the 
constriction at four-thirds the normal velocity of the web 
engaging face of the blanket. The higher speed is the 
,iint'ake‘ speed of the web, or the speed at which the‘web 
is supplied by the feed rolls 12 for shrinking, and the 
lower speed is substantially the speed at which the Web 
travels‘ after being condensed, In this's‘uppositious case , 

I the web wouldbe shrunk 25% and, barring unintended 

that area of the cylinder 34 which is covered by the , 
blanket 18,. The lubricant may consist of air or of a suit 
able liquid. If the blanket is formed of natural rubber 
the lubricant should consist of air or water or of oil which 
does not attack natural rubber, such as the silicone oils. 
If the blanket is of a synthetic rubber which isresistant to 
attack by oils derived from petroleum, the silicone oils are 
still usable but the cheaper'oils ‘derived from petroleum 
may be used instead. ' ‘ - . .p ‘ 

The, ‘passages 74 are uniformly spaced along the face 
of the cylinder 34 which confronts the blanket 18. The 
spacing and con?guration are determined by the stress dis 
tribution in the nip section of the rubber belt. The shape 
of the passages must be selected so that there is only 
minimal interference ‘with the surface ?lm of lubricant. 
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or .deliberate restretching of the moist‘web, wouldbe 
‘caused to have a stretchability of 331/3 %. This measure 
of stretchability is more than is actually required in most 
‘instances. vIt does not, however, represent the limit of 
what is practically attainable in a single pass when greater 
condensation and greater stretchability are desired. Be 
cause the pressurezis applied so evenly. bythe pressure 
/bar_;.30, the shrinkage of the web will be uniform across 
its width. Because the pressure is concentrated ina small 
area, a high measure ofshrinkage can be secured in a 
single pass, if desired. H _ I - 

When a non-rotary pressure rod is used, it is not essen 
tial- thatxthe portion of the pressure bar which actually 
‘engages the blanket be fully cylindrical in shape. In 
FIG. 4 disclosure is made of a pressure bar 30a for co 
operating with the blanket 18a and a polished, chromium 
plated drum 16a. in place of the cylinder 34 a cylinder 
segment 34a is'provided. Except for the difference in 

' shape between the cylinder 34 of FIG. 1 and the cylinder 

Slots or large holes will v‘destroy the surface film and . 
reduce the lubricating effect by permitting the lubricant 
to form channels in the resilient blanket through which it 
will escape. 
The stress distribution is not uniform in all directions 

from the terminal or marginal passages 74. Because of 
this the pressure of the lubricant from the terminal pas 
sages 74 can be rapidly relieved at the margins of the 
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blanket. The relief of pressure'r'nay permitrrubbing of I 
the blanket at the edges. 

This effect is‘ not, signi?cant on machines where the 
ratio of edge passages to the total number of passages is 
small. On machines of narrow width, where this ratio 
is high, the shape of the ends of cylinder 34 can be 
changed to maintain uniform ?lm pressure at the edges of‘ 
the blanket. Various curved shapes will accomplish this , 
effect. A spherical end as shown in FIG. 7 is one shape 
‘that can be used to obtain a more uniform stress distribu 

65 

70. 
tion. In FIG. 7 corresponding reference characters have‘. ‘I 

i been applied to corresponding parts with the subscript Cv 
added in each case. 7 . 

Lubricating liquid may be furnishedfrom a reservoir "75 

segment 34a of FIG. 5, the structure is the same as be 
fore. ‘Corresponding reference characters have accord 
ingly been applied to corresponding parts with the sub 
script a added. in each instance, and no further detailed 
description will be given. No essential function of the 
,cylinder 34 is sacri?ced by the substitution of the seg 
~ment 34a. . 

It is not essential that the blanket contacting face of 
the member 34a be, cylindrical in form. It can be ellipti 
cal in cross section if desired, or-it can'be varied in 
other ways. It is essential, however,1that all blanket con 
tacting areas be rounded, since an objectionable snubbing 
effect would be introduced by any requirement that the 
blanket turn sharp corners, and the uniform lubricating 
?lm would become more di?icult to maintain.’ 

in FIGS‘. 5 and 6 the general organization .is the same 
as in FIGS. 1 to 3 but disclosure is made ofa modi?ed 
form of pressure applying means. Corresponding refer 
ence characters have accordingly been applied to corre 
sponding parts with the subscript b added in each instance, 

‘ and’ the'description will ‘be con?ned to theparts which ' 
are speci?cally different from the parts shown and de 
scribed in, and in connection with, FIGS. 1 to 3. 
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In FIGS. 5 and 6 the beam 36b is ?xedly supported 
"at its ends by side frame members 26b and 28b. The 
beam 36b is not made unitary with the cylinder 3412 but 
is made to serve as a carrier for the cylinder with means 
interposed for regulating the distribution of pressure 
along the cylinder as well as for regulating the total pres 
sure applied. ‘ 

The beam 36b pivotally supports a series of equally 
spaced, desirably identical, levers 90 which, through con 
necting plates 92' are made unitary with the cylinder 34!) 
in any suitable way, as by welding. The levers 90 are 
pivotally connected at their free, lower ends to links 
'94. Each link 94 extends into a housing 96 and is 
inflexibly connected to a pressure diaphragm 98, within 
the housing. Each housing 96 is rigidly and immovably 
supported from the beam 36b through a bracket 100. 
Each housing is divided by its diaphragm 98 into a pres 
sure ?uid chamber 102 and a chamber 104 which may be 
open to the atmosphere. Fluid under pressure is fur 
nished to a main 46b under regulated pressure and is 
distributed to the several chambers 102 through separate 
branch conduits 104, each of which is ‘provided with ‘a 
manually adjustable regulating valve 106 for maintaining 
in the associated chamber 102 a desired pressure appro 
priate to the pressure needs of the particular segment of 
the cylinder 34b controlled by said chamber. 

. With an arrangement of this kind a more uniform 
effect on the paper web from edge to edge thereof can 
be secured than would otherwise be available. Not only 
is it possible to apply uniform pressure through the cyl 
inder from end to end thereof, but the pressure may be 
locally varied as required. Such variation may com 
pensate for different tendencies toward de?ection at differ 
ent points along the cylinder 34b, for variations in the 
action of the blanket 18b at different distances from its 
edges, and for other variables including inequalities of 
manufacture; . 

In FIG. 8, the cylinder 34d is rotatably mounted by 
the beam 36d having a set of water- lubricated journaled 
bearings 124 positioned along its length. A lubricant 
spray means 120 is provided to spray the back of the 
resilient blanket 18a‘. The lubricant for the spray means 
120 may be provided from the same source, or a source 
similar to that shown in FIG. 1. The water for the bear 
ings 124 may be supplied from a source (not shown) 
in a conventional manner by a pump 125. 
As the blanket 18d travels, it carries the lubricant with 

it in su?icient quantities to form a substantially uniform 
hydrodynamic ?lm between, the confronting faces of the 
blanket 18d and the pressure applying cylinder 3401. 
Thus, during start up, the cylinder 34d may rotate, but 
after rotation has commenced, a hydrodynamic lubricat 
ing ?lm will be established which will reduce the driving 
friction between the confronting faces su?'iciently so that 
even under load conditions the cylinder 34d will not ro 
tate. The load conditions may be imposed after the hy 
drodynamic ?lm has been established. The establish 
ment of the‘ lubricating ?lm‘ su?icientto reduce the driv 
ing friction'to a point, where the cylinder 34d stops ro 
tating is aided by keeping the wrap of the blanket 18d 
on the cylinder 34d to a minimum. 

In FIG. 9, a further modi?cation ,of the present in 
vention is disclosed. In this embodiment, a babbitted 
journaled bearing 128 isprovided rotatably mounting the 
cylinder 34c. Additionally, levers 90c are provided for 
distributing the pressure along the cylinder 34c in‘ the 
manner similar to the disclosure of FIGS. 5 and 6. In 
FIG. 9 corresponding reference characters have been 
applied to'corresponding parts with the subscript e added. 
The lubricant spray means 120 also may be used in 

"the embodiments shown in FIGS. 3 and 4 to provide a 
hydrodynamic lubricating ?lm. However, in these em 
bodiments, internal lubricating means are preferred to 
provide a hydrostatic lubricating ?lm for initial move 
-ment of the blanket 18 and 18a respectively. After initial 
movement of the blanket is eifected and a hydrodynamic 
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8 
?lm is established, an external'lubricating means‘may 
maintain the lubricating ?lm, or supplement the internal 
lubricating means. ' 

While certain preferred embodiments of the invention ' 
have‘been illustrated and described in detail, it is to be 
understood that changes may be made therein'and the 
invention embodied in other structures. It is not, there 
fore, the intention to limit the patent to the speci?c con 
struction illustrated, but to cover the invention broadly 
in whatever form its principles may be utilized. ‘ ' 
We claim: 

. 1. In a web treating machine which includes a metallic 
nip forming member, a blanket having a run which travels 
on a segment of the nip forming member, and means 
supplying a web to be acted upon to a nip formed by 
and between the blanket and the nip forming member, 
the improvement which comprises, in combination, a rigid 
non-rotary pressure applying member having a smooth, 
rounded surface for engaging and guiding the blanket 
in nip forming position and pressing the blanket strongly 
against the nip forming member, means forming a hy 
drodynamic lubricating ?lm between the confronting faces 
of the rigid pressure applying member and the blanket, 
and means applying forces to the rigid member to assure 
the application through the blanket of pressure which is 
distributed substantially uniformly from edge to edge 
of the blanket. 

2. A structure embodying the improvements of claim 
1 in which the rigid pressure applying member is of much 
greater depth than width, the rounded blanket engaging 
surface being arcuate and of small radius as compared 
with the radius of the nip forming member. 

3. A structure embodying the improvements of claim 
1 in which the means for applying force to the rigid 
pressure applying member consists of a series of duplicate 
?uid pressure devices disposed at equal intervals, and 
means for supplying liquid to the devices from a com 
mon source at various predetermined pressures. 

4. A structure embodying the improvements of claim 
1 in which the rigid pressure applying member is formed 
with passages for transmitting lubricant to the confront 
ing faces of the blanket and the pressure applying mem 
ber to form said hydrodynamic lubricating ?lm and which 
further includes means for pumping lubricant under pres 
sure through said member. 

5. In a machine for shrinking a web to make‘ it stretch 
able while maintaining it free of creping, which machine 
has a rigid nip forming member, a blanket of resilient 
material having a run which'travels on a segment of 
the nip forming member, and means for supplying a 
shrinkable web of paper to a nip' formed by and be 
tween the nip forming member and the blanket at the 
intake speed of the nip, the improvement which com 
prises, in combination, a pressure applying member hav 
ing a smooth, rounded surface for engaging and guiding 
the blanket in nip forming position and pressing the 
blanket strongly against the nip forming member, means 
for applying forces to the pressure applying member of 
such relative magnitudes and at such properly chosen 
frequent intervals as to assure the application to the 
blanket of a pressure which is distributed substantially 
uniformly from edge to edge of the blanket, and means 
for supplying lubricant to the confronting faces of the 
blanket and the pressure applying member to form a 
hydrodynamic lubricating ?lm therebetween to eliminate 
frictional contact of said blanketand said pressure apply 
ing member. 
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