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S-Claims. (Cl. 34-113) 

This invention relates to an improved gloss calender 
for ?nishing paper webs and the like. 
A principal object of the present invention is to improve 

upon the ?nishing and/ or glossing of paper webs by pro 
viding improved means to heat the ?nishing roll of a 
gloss calender. 
A further object of the invention is to shorten the warm 

up period of the ?nishing roll of a gloss calender by heat 
ing the ?nishing roll by the impingement of heated air 
directly on the outer periphery of the roll. 

Still another object of the invention is to improve upon 
the calenders heretofore in use for the glossing of paper 
webs, by providing a drier hood wrapped about a portion 
of a ?nishing roll of a calender and arranged to impinge 
heated air directly on the ?nishing roll across the width 
of the roll in accordance with the requirements for heat. 
A further object of the invention is to improve upon and 

make it possible to heat the ?nishing roll of a calender to 
a higher temperature than formerly by directing high ve 
locity and high temperature air directly on the surface of 
the ?nishing roll of a calender on the incoming side of the 
nip between the backing roll and ?nishing roll to thereby 
uniformly heat the outer surface of the ?nishing roll 
throughout a substantial area thereof, dependent upon the 
required temperature for ?nishing the paper web. 
A still further object of the invention is to provide 

better caliper control in the ?nishing of paper webs by 
heating the ?nishing roll to higher temperatures than for 
merly by the impingement of air directly on the ?nishing 
roll in accordance with the requirement for heat across 
the surface ‘thereof. 

These and other objects of the invention will appear 
from time to time as the following speci?cation proceeds 
and with reference to the accompanying drawing wherein: 
FIGURE 1 is a diagrammatic view of a gloss calender 

illustrating the heating of the ?nishing roll in accordance 
with the principles of the present invention; 
FIGURE 2 is a diagram generally illustrating the prin 

ciples of supplying heated air for impingement directly 
on the ?nishing roll; and 
FIGURE 3 is a diagrammatic sectional view through 

a form of resilient backing roll that may be used in carry 
ing out the principles of the present invention. 

In the embodiment of the invention illustrated in FIG 
URE l of the drawings, I have shown a calender appa 
ratus 10 for ?nishing a web of paper W, which may be 
uncoated paper or coated paper, in which ?nishing or 
glossing is attained by the process of pressing the ?bers 
of the web to the web, and in effect ironing the web as it 
leaves the drier. The calender of the present invention 
is ordinarily used to calender uncoated paper as it leaves 
the paper making machine, but may advantageously be 
used to calender sized printing grades of paper or board 
grades of paper. 
As diagrammatically shown in FIGURE 1 of the draw 

ings, the calender or glossing apparatus includes a rela 
tively large diameter ?nishing roll 11 having a highly 
polished ?nishing surface, and a pair of hard surfaced 
but resilient backing rolls 12 and 13 suitably pressed into 
‘engagement with the ?nishing roll 11, to de?ne calender 
ing nips between said back up rolls and said ?nishing roll, 
pressing the traveling web into engagement with said ?n 
ishing roll at points, which are shown in FIGURE 1 as 
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being diagrammatically spaced apart, but which may be 
of any desired angular spaced relation with respect to 
each other. The nip between the rolls 11 and 12 may 
serve to press and level out the sheet while the nip between 
the rolls 11 and 13 may serve to further press the sheet 
and place the required ?nish thereon. 
The web passes through the nip de?ned by the backing 

roll 12 and ?nishing roll 11 downwardly along anidler 
roll 14, across the bottom of the ?nishing roll 11, under 
and upwardly of an idler roll 15, to and through the nip 
between the ?nishing roll 11 and backing roll 13, from 
which it may pass in its ?nished form to a winding reel 
(not shown). 
The ?nishing roll 11 is a driven roll and may be driven 

from a suitable source of power in a conventional man 
ner (not shown) and may have a plated surface, plated 
with chrome or nickel, to provide a highly polished sur 
face for the glossing treatment. 
The backing rolls 12 and 13 may comprise a metal core 

having a resilient cover made from rubber or other mate 
rial, providing a hard but resilient surface (FIGURE 3). 
The backing rolls 12 and 13 are driven by contact with the 
web W and the ?nishing roll 11, although it should be un 
derstood that said backing rolls may be positively driven 
under certain operating conditions. 

It should further be understood that while the backing 
rolls 12 and 13 have resilient surfaces, that the surfaces 
need not necessarily be resilient, but may be metal sur 
faces. 
The backing rolls 12 and 13 may be loaded hydrau 

lically or pneumatically, in a conventional manner, to 
hold the exacting nip pressures, particularly on high-speed 
machines, which pressures may be controlled automati 
cally in accordance with the condition of the web being 
run, in a manner which is no part of the present inven 
tion so need not herein be shown or described further. 

In conventional calendars, the ?nishing roll has been 
heated internally by steam to temperatures to bring the 
outer surface of the roll substantially to the temperature 
of the boiling point of water. Due to limitations in the 
thickness the shell of a finish roll that will withstand the 
heavy pressures of calendering, it is not economical to 
internally heat a ?nish roll by steam to temperatures 
much above the temperature of the boiling point of water. 
It has been found, however, that calendering may advan 
tageously be attained at far higher temperatures than the 
boiling point of water and at temperatures as high as 450° 
and that where calendering is attained at these tempera 
tures, not only is the product improved and more eco 
nomically produced, but the number of drier rolls in the 
paper machine may also be substantially reduced. 

In accordance with the principles of the present in 
vention, I am able to attain these temperatures by the 
use of a drier hood 16 impinging heated air directly on 
the uncovered surface of the ?nishiing roll 11 through 
out an area of the roll, dependent upon the required 
temperature of the surface of the roll. 
‘As, for example, for a wrap of a drier hood of 156° 

about a ?nishing roll, like the roll 11 and an air tem 
perature of 600° F. within the hood, the temperature of 
the surface of the ?nishing roll may be maintained at 
450°. 
The wrap required to maintain the temperature of the 

surface of the ?nishing roll 11 at 400° F., with a drier 
temperature of 600° F. within the hood is 108°, while 
the wrap required to maintain the temperature of the 
surface of the ?nishing roll 11 at 350° with a drier tem 
perature of 600° F. within the hood is substantially 76°. 
The dried hood 16 is diagrammatically shown in FIG 

URE 2 as being. connected with a source of heated air 
under pressure through an inlet conduit 17. Said drier 
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hood has a bottom surface 19, spaced from and general 
ly conforming to the periphery of the ?nishing roll 11 and 
wsrapped therearound between the backing rolls 12 and 
1 . 

The hood or “air cap” may be of a type similar to that 
shown and described in application Serial No. 808,237 
for “Web Moisture Pro?le Control for Paper Machines,” 
?led April 22, 1959, by Robert A. Daane and Edgar J. 
Justus, U.S. Patent No. 3,089,252 and generally has a 
perforate bottom forming impingement nozzle imping 
ing heated air on the surface of the ?nishing roll 18 
throughout the area of the bottom 19 of the hood 16 and 
zoned to provide a plurality of plenum chambers com 
municating with the perforate bottom of the hood, to 
enable the distribution of heated air across the width 
of the roll to be varied under the control of air distri 
bution valves and ducts (not shown) controlling the dis 
tribution of heated air throughout the width of the ?nish 
ing roll, to maintain the pro?le of the roll uniform, and 
to not only provide improved caliper control of the web, 
but also to more ef?ciently ?nish the web. 
I The hood or ‘fair cap” 16 is no part of the present 
invention so need not herein be shown or described in 
detail, except to point out that a fan or air blower 20, 
which may be on the outside of the hood, is provided to 
force air through a heater 21 and into the drier hood, 
for impingement on the surface of the roll in accord 
ance with the requirements for heat, to not only heat, but 
to also control the pro?le of the roll and improve the 
caliper of the web. 

In FIGURE 2, I have also shown a temperature con 
troller 25, controlling the temperature of the heater 21 
in accordance with the temperature of the air entering the 
hood or “air cap” 16, to assure the impingement of heated 
air onto the ?nishing roll 11 at a uniform temperature 
throughout the calendering operation. 

It may be seen from the foregoing that by the simple 
operation of wrapping a drier hood about the ?nishing 
roll 11 and impinging heated air directly on the un 
covered surface of the ?nishing roll throughout the area 
of the hood wrapped about the ?nishing roll, that the 
?nishing roll may be e?iciency heated to temperatures 
substantially higher than have heretofore been used to 
effect calendering, and suf?ciently high to take the place 
of the ?nal drying rolls in the drier of the paper making 
machine. 

It may further be seen that by the calender of the pres 
ent invention, the ?nishing roll may be more efficiently 
heated than formerly, at higher temperatures than have 
heretofore been used, and the time required to warm up 
the calender roll may be materially reduced. 

It may still further be seen that the heated air im 
pinged on the outer surface of the ?nishing roll may be 
distributed along the surface of the roll to not only heat 
the roll to higher temperatures than have heretofore been 
considered to be practical, but also to maintain the sur 
face of the roll uniform with a resultant improved caliper 
control of the web. 

While I have herein shown and described one form in 
which my invention may be embodied, it may readily be 
understood that various variations and modi?cations in 
the invention may be attained without departing from the 
spirit and scope of the novel concepts thereof. 

I claim as my invention: 
1. In an apparatus for ?nishing paper web materials, 
(a) a hard surfaced ?nishing roll adapted for contact 

with the web, 
(b) at least one resilient pressure applying backing roll 

in nip de?ning relation with said hard surfaced ?n 
ishing roll, 

(c) and means for heating the periphery of said hard 
surfaced ?nishing roll to a temperature suf?ciently 
high to complete the drying of the paper web and 
?nish the web in the nip between said rolls, said 
heating means comprising 
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4 
(d) a drier hood wrapped about a portion of the sur 

face of said ?nishing roll on the incoming side of 
the nip between said pressure applying backing roll 
and said hard surfaced ?nishing roll and impinging 
heated air directly on the surface of said ?nishing 
roll on the incoming side of said nip. 

2. A calender comprising 
(a) a hard surfaced ?nishing roll, 
(b) at least one pressure applying backing roll in nip 
de?ning relation with said ?nishing roll, 

(c) an idler roll spaced from said backing roll on the 
outgoing side of the nip between said backing roll 
and hard surfaced ?nishing roll, 

((1) and means impinging heated air directly on the 
surface of said hard surfaced ?nishing roll over a 
substantial area thereof comprising a hood extend 
ing along said ?nishing roll on the incoming side of 
the nip between said ?nishing roll and said backing 
roll and having a bottom surface generally conform 
ing to said ?nishing roll. 

3. A calender comprising 
(a) a hard surfaced ?nishing roll, 
(b) ?rst and second circumferentially spaced pressure 

applying rolls in nip de?ning relation with said ?n 
ishing roll, 

(c) an idler roll spaced from said backing roll on the 
outgoing side of the nip between said backing roll 
and said hard surfaced ?nishing roll, 

((1) a hood extending along said hard surfaced ?nish 
ing roll in the space between said pressure applying 
rolls and on the incoming side of the nip between 
said ?rst pressure applying roll and said hard sur 
faced ?nishing roll and generally conforming to said 
?nishing roll and impinging heated air directly on the 
incoming surface of said ?nishing roll throughout 
the Width thereof. 

4. In an apparatus for ?nishing paper web materials, 
(a) a hard surfaced ?nishing roll adapted for contact 

with the web, 
(b) two resilient faced pressure applying backing rolls 

in nip de?ning relation with said hard surfaced ?n 
ishing roll, spaced circumferentially along the sur 
face of said ?nishing roll, 

(c) means guiding a paper web to pass between ?rst 
one nip and then the second nip de?ned by said 
?nishing and backing rolls, 

(d) and means for heating the periphery of said hard 
surfaced ?nishing roll for a substantial area thereof 
along the incoming side of the nip between 2111.11’! 
coming backing roll and said hard surfaced ?nishing 
roll at a temperature suf?ciently high to complete 
the drying of the paper web and ?nish the web in the 
hips between'said backing and ?nishing rolls, said 
heating means comprising _ _ 

(e) a drier hood extending for substantially the width 
of said ?nishing roll and wrapped around a portion 
of the circumference thereof and impinging heated 
air directly on the surface of said ?nishing roll: 

5. In an apparatus for ?nishing paper web materials, 
(a) a hard surfaced ?nishing roll adapted for contact 

with the web, 
(b) ?rst and second 

spaced circumferentially 
finishing roll and in nip 
?nishing roll, _ _ 

(0) two idler rolls spaced from said ?nishlng roll at 
the outgoing side of the nip between said ?rst pres 
sure applying backing roll and said ?nishing roll 
and at the incoming side of the nip between said 
second pressure applying backing roll and said hard 
surfaced ?nishing roll, 

(d) means for heating the periphery of said hard sur 
faced ?nishing roll between the outgoing side of the 
nip between said second pressure applying backing 
roll and said hard surfaced ?nishing roll and the in 

pressure applying backing rolls 
along the surface of said 
de?ning relation with said 
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coming side of the nip between said ?rst pressure ap 
plying backing roll and said hard surfaced ?nishing 
roll to a temperature su?iciently high to complete the 
drying of the paper Web and to ?nish the web in the 
nips between said ?rst and second pressure apply 
ing backing rolls and said hard surfaced ?nishing 
roll, said heating means comprising, 

(e) a drier hood extending over said ?nishing roll for 
substantially the width thereof and wrapped about a 
portion of the circumference thereof and extending 
between said second and ?rst pressure applying back 
ing rolls on the incoming side of the nip between 

6 
roll and impinging heated air directly on the surface 
of said ?nishing roll over a substantial area thereof. 
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