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UNITED STATES PATENT OFFICE 
2,565,520 

CALENDER MACHINE 
Charles P. Putnam, Lock Haven, Pa., assignor to 
New York and Pennsylvania Co., Inc., New 
York, N. Y., a corporation of Delaware 

Application November 3, 1945, Serial No. 626,477 
(C. 92-71) 13 Claims. 

This invention relates to calender machines 
for treating Web material such as paper. 

Specifically, the invention deals with a tandem 
Supercalender machine receiving web material 
Successively through separate individual nips 
each defined by different rolls including swing 
ably mounted rolls that can be replaced without 
stopping the machine. 

Heretofore, supercalenders have consisted of 
a vertical Stack of alternating hard chilled iron 
rolls and compressed fiber or "paper' rolls. The 
rolls in the vertical stack had to be maintained 
in exact vertical alignment, and any wear in the 
bearings for the rolls, permitting misalignment 
of the rolls, would result in uneven nip pressures 
along the lengths of the rolls. Complicated 
Crowning contours for the rolls were also neces 
Sary to compensate for sagging of the rolls and 
for pressure on the roll bearings at the ends of 
the rolls. The web, such as paper, was passed 
through this stack type supercalender in a ser 
pentine path to travel through the nips between 
adjacent rolls. Since the “paper' rolls were 
Softer than the metal rolls, these rolls would 
become flattened and the paper web, passing 
around each paper roll, would be subjected to 
stretching action frequently resulting in tear 
ing and bursting of the paper. The stretched 
paper would then tend to pile up at the next nip 
and the finish imparted to the paper at the pre 
Vious nip Would be destroyed. Any treatment 
given in a web in a conventional supercalender 
WaS, therefore, definitely limited to how much 
the Web was stretched. In many instances, re 
peated treatment of the paper in a plurality of 
nips in a conventional supercalender, therefore, 
resulted in less finish on the paper than was ob 
tained with only one pass through the first nip 
of the Supercalender. In addition, any damage 
to the paper rolls of the conventional supercal 
ender necessitated a complete stoppage of the 
machine to replace the damaged roll with a new 
roll. 
The present invention now provides a super 

calender machine composed of a plurality of nip 
defining rolls arranged in tandem and succes 
Sively receiving the paper web therethrough. 
The paper web is not lapped around a calender 
roll and is, therefore, not subjected to the re 
peated Stretching action previously encountered 
in conventional Supercalenders due to the flat 
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tening of the paper rolls. The tandem arrange 
ment of nip-defining rolls makes possible the 
driving of Successive rolls at any desired speed 
relative to the previous rolls, thereby accommo 55 

2 
dating changes in length of the web and remov 
ing any limitation on Web treatment due to 
stretching. If desired, the Web can be moistened 
ahead of each succeeding nip without any limi 
tation due to stretching of the sheet because the 
draw tension of the sheet between nips is easily 
controlled. The invention also provides an ar 
rangement whereby damaged paper rolls can be 
quickly replaced without stopping the machine. 
This arrangement includes a Swingable mount 
ing carrying a plurality of paper rolls including 
the active roll and a spare roll around a back 
ing up roll that can be driven. The spare roll 
can be easily swung into active position while 
being driven at the correct surface speed to re 
place the active roll, without stopping opera 
tions, whenever the active roll becomes damaged. 
The damaged active roll is swung to a convenient 
position - where it can be replaced with a new 
Spare roll. - 

Since damaged paper rolls can be replaced 
Without stopping the machine, this invention 
now makes it - possible to use a Supercalender at 
the end of a paper making machine to contin 
ually receive paper from the machine and to con 
tinually Supply a Supercalendered paper to a 
reel. Heretofore, Supercalenders have not been 
directly attached to a paper machine since re 
placement of damaged paper rolls in the Super 
calender stack would necessitate stoppage of the 
entire paper machine. - 
The Supercalender-machines of this invention 

include a plurality of lower rigid driven rolls in 
Spaced parallel relation. Each. One of these rolls 
is driven by a prime mover such as an electric 
motor, or by any other drive arrangement which 
permits selective control of driving speeds. Each 
lower roll has a rigid pressure roll in spaced Su 
perimposed relation. A pair of paper rolls are 
Swingably mounted for rotation about the pe 
riphery of each pressure roll and can be selec 
tively swung into pressure nip engagement with 
the lower roll. Controlled amounts of pressure 
are exerted on each pressure roll to provide the 
desired nip pressure between each lower roll and 
itS Cooperating active paper rol. The Web na 
terial, such as paper, is passed successively 
through the nips but does not lap around any 
of the paper rolls. The lower rolls are driven at 
speeds which maintain a desired tension on the 
web material and compensate for any stretching 
of the material as it passes through the previous 

lp. 
It is, then, an object of this invention to pro 

vide a calender machine for Web material hav 
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ling a plurality of nips arranged in tandem and 
defined by independently controlled pairs of sepa 
rate rolls. 
A further object of the invention is to preyisie 

a tanden Supercalender adapted to continuously 
receive paper direct from a paper machine and 
COIntinuously feed Supercalendered paper to a reel. 
Another object of the invention is to provide 

a driven pressure applying roll arrangement for 
active and Spare paper rolls of a calender na 
Chine Which permits quick replacement of an ac 
tive paper roll with a rotating spare roil driven 
at the correct Speed for engaging a traveling web 
paSSing through the calender. 
A still further object of this invention is to pro 

O 

Wide a Supercalender having fiber or paper rols 
Which are not lapped by web material acted 
thereon and therefore cannot alternately stretch 
and release the Web material even when the rols 
are flattened under tremendous pressures. 
A still further object of this invention is to 

provide a calender having an arrangennant, of 
active and Spare calender rolls that decreases 
time of replacement of a damaged roll to a mini 
U. 

A Specific object of this invention is to provide 
a calender machine having a lower rigid rol, a 
pressure roll in Spaced relation therefrom, and 
a plurality of calender rolls Swingable around the 
periphery of the pressure roll to be selectively 
positioned in pressure nip relation with the lower 
roll. 
Another object of this invention is to provide 

a Supercalender having a plurality of nips which 
are independently controlled and Operated. 
Other and further objects of this invention 

will be apparent to those skilled in the art from 
the following detailed description of the annexed 
sheets of drawings which, by way of a preferred 
example only, illustrate one embodiment of the 
invention. 
On the drawings: 
Figure 1 is a side elevational view of a super 

calender machine according to this invention, 
With parts omitted and with connecting parts for 
the Omitted partS shown in vertical cross section. 

Figure 2 is an enlarged fragmentary view simi 
lar to Figure 1 but illustrating the parts omitted 
from Figure 1. 

Figure 3 is a fragmentary transverse cross-sec- : 
tional View, With parts in end elevation, and with 
partS broken away, taken along the line III-III 
of Figure 1. 

Figure 4 is a diagrammatic view illustrating 
Operation of a conventional Supercalender. 

Figure 5 is a comparative diagrammatic view 
illustrating Operation of a supercalender accord 
ing to this invention. 
AS shown on the drawings: 
The calender machine includes a frane co 

pOSed of pairs of front and rear upright columns 
and front and rear top beams 2 supported 

by the columns. These columns and top beams 
provide spaces. 3, 4 and 5 for the Supercalender 
roll mechanism. The frames are mounted on 
a floor F and can vary to provide the desired num 
ber of Spaces or operating stations to accommo 
date the desired number of roll mechanisms. 
While three such mechanisms have been shown, 
it should be understood that any number can be 
used, there preferably being at least two Such 
mechanisms. 

Each Space 3, 4 and 5 has mounted therein 
a pair of roll-supporting frames 6 secured to the 
floor F. These frames 6 support bearing hous 
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4. 
ings rotatably carrying lower driven rolls 8. 
Each roll 8 is a rigid metal roll having a, Very 
hard, preferably chilled iron, peripheral Surface. 
As shown in Figure 3, each roll 8 is driven by 

an individual shaft 9 from an individual prime 
nover Such as an electric motor (not shown), or 
a driver permitting independent control of the 
Speed of each rol. 
A doctor blade base support 20 is mounted ber 

tween each pair of front and rear frames aind 
SWingably carries a doctor blade 2 acting oil the 
periphery of the adjacent lower roll 8. 
The columns have vertical tracks. O1. Ways 

fa, along the length thereof facing the SpaceS 
3, 4 and 5. The tracks or ways a slidably 

Support carriages 22. Threaded rods 23 depend 
through bosses on the top beans 2 into the 
Spaces 3, 4 and 5 in front of the carriageS 22. 
Nuts 24 cooperate with the top and bottom faces 
of the bosses on the beams, 2 to conti'Ol the 
heights of the screw rods relative to the beams 2. 
Nuts 25 cooperate with the tops and bottoms of 
bosses on the carriages 22 and are threaded on 
the rods 23 to control the levels of the CarriageS 
in the Spaces 3, 4 and 5. 

Pressure roll supporting arms 26 are pivoted 
on the carriages 22 and provide housingS 2 for 
bearings 28 (Figure 3) rotatably Supporting the 
axles of pressure rolls 29. A drive Shaft 25ct 
(Figure 3) is provided for each preSSure roll SO 
that these rolls can be driven independently at 
any desired Speed. 
As best shown in Figure 3, the bearing housing 

portions 2 of the arms 26 each have a cylindrical 
flange portion 27 a surrounding an axle of the 
pressure roll 29, and rotatably Supporting a Sur 
rounding bracket 30. Each bracket 3 has dia 
ninetirically opposed outwardly projecting portions 
carrying split bearing clamps 3 at their Outer 
ends. Each bearing camp 3 includes pivoted 
together clamping jaWS adapted to be tightly 
clanped around an inserted bearing by neans 
of clanping nut and bolt assemblies as ShoWn. 
The Split bearing clamps 3 are arranged SO 

that the pressure roll 29 can act directly on a roll 
carried by the camp without interference fron 
the bracket. 3. Thus, the clamps float on a 
bracket 3 and are each Composed of a clamp arm 
3d pivoted on a pin 32 carried by the bracket 
3 and an airin 3 b pivoted to the free end of the 
arm 3 a by means of a pin 33. This pin 33, in 
turn, is carried by a boss 34 on a rod 35 which is 
pivoted to the bracket 3 as at 36. Nuts 3 are 
threaded on the rod 35 to hold the boss 34 out 
Wardly from the bracket 39. A rubber block 38 
on the rod 35 abuts the other end of the boss 34 
and is held on the rod by means of a nut, 39. 
A SWing bolt 49 is pivoted to an ear provided on 
the bracket 30 by means of a pin is and a nut 
(2 threaded on the Swing bolt 40 thrusts against a 
pointed Washer member 43 on the bolt to draw 
the free end of the clamp arm .3b toward the 
pin 4. 

Calendar rolls. A4 having compressed fiber or 
paper covered peripheries have laterally project 
ing axles. 4d. With bearings 45 mounted on the 
ends thereof. These bearings - 5 are seated in 
the Split bearing clamps 3 and are held therein 
against axia and rotational movement. ... The 
axles Aka rotate in the bearings 45. A pair of rolls 
44 are thus rotatably mounted on diametrically 
Opposed Sides of the pressure roll 29 in periph 
eral engagement therewith and driven thereby at 
the correct Speed and to engage the traveling web 
being treated in the machine. The rols 4 are 
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removably retained by the clamps, 3 on the 
brackets 3 which can swing around the circular 
flanges 27a of the bearing housings 27. 
A ring gear 45 is bolted on each bracket 30 and 

Surrounds the bearing flange 27a. Gears 47 on 
shafts 48 carried by the arms 26 mesh with the 
gears 46. Additional gears 49 are secured to the 
shafts 43 outside of the arms 26 and mesh with 
gears 5 on a cross shaft 5 carried by the arms 
26. A Sprocket 52 is keyed to the shaft 5 and is 
driven by a chain 53 from a motor-driven sprocket 
54. The sprocket 54 is driven by an electric mo 
tor 55 in a casing 56 carried by the rear arm 26. 
The motor is preferably equipped with an electric 
brake which will lock the sprocket chain 53 
against movement whenever the motor is deener 
gized. Energization of the motor 55 will drive 
the Sprocket chain 53 to rotate the shaft 5f there 
by rotating the shafts (48 through the meshed 
gears 5 and 49. The rotating shafts 48 will drive 
the gears 4 to rotate the ring gears 46 and there 
by SWing the brackets 30 around the circular 
flanges 2a of the bearing housings 27. This will 
Swing the calender rolls 44 around the pressure 
roll 29 to selectively move the calender rolls 44 
into the space between the lower roll 8 and the 
pressure roll 29. - 

The split bearings caps 31, being on diamet 
rically opposite sides of the pressure role 29; will 
position a roll 44 on top of the roll 29 whenever 
the other roll 44 is in the space between the rolls 
8 and 29. The bearing caps are quickly opened 

SO that the roll 44 on top of the roll 29, can be 
removed and replaced with a new roll. The roll 
44 on the top of the roll 29 is a spare roll which 
is quickly shifted into operative position. With the 
lower roll 8 upon energization of the motor 55. 
Each calender roll 44 preferably has a doctor 

blade 57 acting thereon to keep the periphery 
thereof in a clean condition. The doctor blades 57 to 

- are mounted on Swingable carriages supported 
from bosses 58 on the arms 26. . . . . . . 

PreSSUre applying arms 59 are pivoted on the 
carriages 22 above the arms. 26. These arms 59 
are preferably curved to be placed above the spare 
rolls 44 on top of the rolls 29, The free end of 
each arm 59 is coupled to a threaded rod 60. Each 
threaded rod 6 depends from a worm and gear 
casing 6 pivoted to a bracket B on top of the top 
bean 2. Motors M drive the worms (not shown) 
in the casings 6 to rotate the gears (not shown) 
in the casings. Since each rod 60 is threaded 
through a gear in a casing 6 f, the motors M will 
raise and lower the rods 60 and thereby swing 
the arms. A notor M is preferably coupled to 
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the Worn in casings 6 on the front and rear sides 
of the frame so that both rods 69 for the arms 59 
of a calender assembly will be actuated together. 
A coil Spring 62 is positioned between each pres 

sure roll carrying arm 26 and its pressure arm 
59 so that downward pressure exerted on the pres 
sure arm 59 will compress the spring 62 to load 
the roll-carrying arms 26 and thereby place the 
bottom or active calender roll 44 into pressure nip 
relation with the lower roll 8. A link 63 ties the , 
free ends of the arms 26 and 59 together so that 
the rods 6 may be rotated to raise the arms 59 
and carry the arms 26 therewith through the links 
63. However, the links 63 have a lost motion con 
nection. With the arms 26 So that the pressure 
exerted on the spring 62 will be transmitted to 
the artins 2 and pressure roll 29. Thus the lower 
ends of the links 63 have elongated slots 63a. 
therein receiving pins 64 on the free ends of 

When the arms 59 raise the links the arms 26. 

7) 

6 
63 sufficiently, the pin 64 will be engaged by the 
bottoms of the slots 63a and the arms 26 will be 
SWung upwardly to move the pressure roll 29 and 
lower calender roll 44 away, from the lower roll 
f8. Conversely, when the screw rods 60 are ac 
tuated to force the arms 59 downwardly, the lower 
calender roll 44 will engage the roll 8 to limit 
further downward movement thereof and pres 
Sure of the springs 62 when compressed by the 
arms 59 will be transferred to the arms 26, roll 
29, and lower calender roll 44. The floating bear 
ing caps 3 will permit the roll 29 to press on the 
periphery of the lower roll 44 and urge the pe 
riphery of this roll toward the roll 8 without 
interference, Since the rubber washers 38 provided 
in each floating bearing cap will be deformed to 
permit relative movement between the bearing 
cap and the Supporting arm 26. In this manner, 
the roll 29 acts as a pressure roll or backing up 
roll for the active calender roll 44 and engages the 
active calender roll 44 along the entire length 
thereof to create an even hip pressure between 
the roll 8 and lower roll 44. 
AS best shown in Figure 1, a guide roll 65 is 

mounted adjacent each lower roll 8 and a paper 
Web W passes under each guide roll and thence 
Over the top portion of the lower roll 8. The 
guide rolls thus cause the paper web W to par 
tially lap around the lower rolls 8 and travel on 
these rolls through the nip of each supercalender 
assembly. The guide rolls 65 are preferably 
hollow to receive heating or cooling fluid there. 
through for adjusting the temperature of the 
Web W before it passes through the succeeding 
nip. Thus, if desired, coolant can be flowed 
through the hollow guide rolls 65 to cool the 
paper or other web material and thereby aid in 
maintaining a cool nip temperature. Conversely, 
steam or other heating fluid can be flowed 
through the hollow guide rolls 65 to heat the web 
before it passes through the nips. 
Shower pipes 66 extend transversely across the 

tOp and bottom faces of the web W in spaced 
relation therefron, and are arranged to eject 
jets of Steam, water, or the like for treating the 
Web before it passes through the nips of the 
Supercalender. In many instances it is desirable 
to moisten the web so that a wet surface will be 
acted on by the nip of the Supercalender. 
The web W can be received into the first super 

Calender directly from the drier Section of a 
paper machine and will pass under the first, 
guide roll 65 and thence through the first nip 
provided by the first supercalender assembly. 
The Web will then pass in succession through the 
nips of the succeeding supercalender assemblies 
and Will lastly pass under a guide roll 6 en 
route to a reel or winding apparatus. Any 
stretching of the web due to the pressure nip 
treatments is accommodated by driving the suc 
cessive rolls faster to maintain a desired draw 
tension on the web. Of course, it should be un 
derstood that the Supercalender machines of this 
invention can be used as finishing room equip 
ment and receive web material from a wound 
roll instead of directly from the paper machine. 
The Supercalender machine, however, can han 
dle continuously moving web material directly 
from a paper machine to continuously supply a 
reel or winder with finished paper. If, during 
the operation of the calender machine, any one 
Of the pressure roll-driven active fiber rolls 4: 
becomes damaged, it is merely necessary to op 
erate a motor M for raising the roll 44 out of 
preSSure' engagement With the lower roll 8 and 
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then operate the motor 55 for Swinging the 
pressure roll driven spare roll into active posi 
tion. The motor M is next operated in the re 
verse direction to place the spare roll into active 
pressure relation with the lower roll 8. This 
replacement of a damaged roll thus only requires 
a very short time and the movement of the Web 
material is not interfered with during the 
changeover. Since the other calender assemblies 
will still be active during the changeover of One 
of the assemblies, a finished web surface will be 
maintained. 

in the diagrammatic showing of Figure 4, 
there is illustrated a conventional calender stack 
composed of alternating hard surfaced rolls 8' 
and fiber Surfaced or paper rolls 44' in Super 
imposed vertical alignment. A paper Web W. 
enters from the top of the Stack and emerges 
from the bottom of the stack after paSSing 
around the rolls in a serpentine path. Under the 
high pressures of a supercalender, the fiber rolls 
or paper rolls 44' will be flattened or depressed 
at the nips. One fiber roll 44 cooperates with 
two adjacent hard Surfaced rolls to provide tWO 
nips Successively receiving the paper web. The 
radii of the rolls at the nip points are designated 
by the reference characters R. However, the 
portion of the rolls 44' not subjected to the nip 
pressure will have a longer radius R. So that the 
peripheral Speed of each rol. 44' is slower at the 
nips thereof than at the portion thereof spaced 
from the nips. Now the web of paper W Suc 
cessively passes between both nips of each roll 
44' and is apped around the roll between the 
nips. The differences in peripheral Speeds of 
the rolls 44' caused by the difference in radii R, 
and R' places a tremendous tensile Strain on the 
web W’ at each nip. Thus the web W' is held 
at a relatively slow Speed in the first nip, and is 
then Stretched as it passes around the roll A4. 
The roll, of course, will slip somewhat relative to 
the Web but, since the web must lie tightly on the 
roll to obtain a good finish therefron, a tre 
mendous strain is placed on the web. The 
fast-moving web around the radius portion R' 
of the roll is then slowed up at the next nip 
where the radius is decreased to R, and the 
tension is removed on the web and, if stretched, 
it tends to pile up at this next nip. From this 
analysis of the conventional calender stack, it 
will be seen that considerable operating diffi 
culties are encountered and the paper Web is 
Subjected to alternately stretching and piling up 
conditions which interfere with production of 
a uniform finished surface on the paper. It will 
also be seen that replacement of a damaged fiber 
or paper roll 44 in a vertical stack is quite diff 
cult and requires stoppage of Operation. 
In the diagrammatic view of Figure 5 the 

Supercalender assembly of this invention is illus 
trated, from which it will be noted that the Web 
W does not lap around the fattened fiber or 
paper roll 43 and is therefore not. Subjected to 
the stretching and piling up conditions met by 
the web W' in the conventional calender stack. 
The Web W only laps the lower roll 8 and is 
carried thereby through the single nip of the 
assembly. Since, of course, the assembly is foll 
lowed in tandem with other assemblies of the 
same type, the web can receive as many nip 
treatments as in a vertical stack and never be 
subjected to the undersirable conditions en 
countered in a vertical stack. 
The flattened conditions of the rolls 44 and 44 

in the diagrammatic views of Figures 4 and 5 
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8 
are somewhat exaggerated beyond actual Oper 
atting conditions, but the diagrammatic views are 
merely for the purpose of illustrating the condi 
tions that actually are encountered in Operation 
of the conventional supercalender Stack of rolls 
and the supercalender assembly of this in 
vention. 

It will, of course, be understood that various 
details of construction may be varied through a 
wide range without departing from the prin 
ciples of this invention and it is, therefore, not 
the purpose to limit the patent granted hereon 
otherwise than necessitated by the Scope of the 
appended claims. 

I claim as my invention: 
1. A calender machine adapted for treating 

paper comprising a first roll, fixed bearings rotat 
ably supporting said first roll, a drive for Said 
first roll, upright supports adjacent said first, 
roll, carriages shiftably mounted on said upright 
supports, roll-carrying arms pivoted On Said 
carriages, a pressure-applying roll rotatably car 
ried by said arms, pressure-applying arms pivoted 
on said carriages above said roll-carrying artins, 
compression springs between the pressure-apply 
ing arms and roll-carrying arms, means fol' 
Swinging said pressure-applying arms to COnl 
press said springs for loading Said Toll-carrying 
arms, and a plurality of calender rolls Swingably 
mounted around the periphery of Said preSSure 
applying roll for selective shifting into operative 
relation with the first roll whereby preSSure ap 
plied to said roll-carrying arms will be trans 
mitted through the pressure-applying roll and 
active calender roll to create, a preSSure hip 
between the active calender roll and the first 
roll. 

2. A calender machine adapted for treating 
paper comprising a first roll, fixed bearingS rotat 
ably supporting said first roll, a preSSure roll, 
bearings rotatably Supporting Said preSSure roll, 
shiftable housings carrying Said bearingS, Cylin 
drical flanges on said housings, bracketS rotat 
ably mounted on Said flanges, a plurality of Split 
bearing clamps carried by each bracket, a plu 
rality of calender rollers having bearings re 
movably clamped in said Split bearing clamps, 
yieldable means accommodating SWinging in Ove 
ment of the split bearing clamps relative to Said 
bracketS, means for rotating Said brackets 
around the cylindrical fanges of Said bearing 
housings to selectively position the rollers into 
nip-defining relation with the first rol, and 
pressure means for loading the bearings for the 
pressure-applying roll to urge Said preSSure 
applying roll toward said first roll and thereby 
maintain a roller in pressure nip relation with 
the first roll. 

3. In a pressure roll assembly adapted for 
treating paper, a first roll, a preSSure-applying 
roll spaced from said first roll, means for shift 
ing said pressure-applying roll toward and away 
from said first roll, a plurality of rollerS Swing 
ably mounted around the periphery of said pres 
sure-applying roll, split bearing clamps mount 
ing said rollers relative to the pressure-applying 
roll, and yieldable means accommodating move 
ment of Said split bearing clamps relative to the 
preSSure-applying roll whereby pressure exerted 
On the pressure-applying roll will be transferred 
through the periphery of the roll to the periph 
ery of the rollers for creating a nip pressure 
between a roller and the first roll. 

4. In a preSSure roll aSSembly adapted for 
treating paper, a pair of opposed bearing hous 
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ings having cylindrical mounting portions, bear 
ings in said housings, a pressure roll rotatably 
carried by said bearings, brackets rotatably 
mounted around said cylindrical portions of the 
bearing housings, a plurality of bearing clamps 
carried by each bracket, each bearing clamp hav 
ing a first clamping jaw pivoted to the bracket, a 
second clamping jaw pivoted to the first clamp 
ing jaw, clamping means for drawing the jaws 
together, and yielding means connecting the pivot 
between the jaws with the bracket, a plurality of 
rollers rotatably supported around the periphery 
of said pressure roll by said bearing clamps, and 
means for simultaneously rotating said brackets 
to selectively shift the rollers into and out of 
active position. 

5. A calender machine adapted for treating 
paper comprising a plurality of rolls arranged 
in spaced tandem relation, a frame having up 
right columns adjacent each of Said rolls, car 
riages movable on said columns, means on Said 
frame for raising and lowering said carriages, 
roll-carrying arms pivoted on said carriageS, 
pressure rolls rotatably carried by said roll-carry 
ing arms, pressure-applying arms pivoted on said 
carriages above said roll-carrying arms, COm 
pression springs between the preSSure-applying 
arms and roll-carrying arms, linkS Connecting 
the pressure-applying arms and the roll-carry 
ing arms and accommodating limited relative 
movement between the arms, means on said 
frame for swinging the pressure-applying arms 
to load said springs and to raise the links for 
raising the roll-carrying arms, brackets rotatable 
about the axis of said pressure rolls and Sup 
ported by said roll-carrying arms, a plurality of 
calender rolls rotatably mounted in Said brackets 
and including an active calender roll in preS 
sure nip relation with each tandem roll and a 
spare calender roll on the opposite side of the 
pressure roll, and means for shifting said 
brackets to move the spare calender rolls into 
operative position with the tandem rolls. 

6. In a paper calendering machine, a frame, a 
roli journaled in said frame for rotation about a 
fixed axis, means for driving said roll by power, 
a pressure roll spaced from said first-mentioned 
roll, bearing support means for said pressure roll 
mounted on said frame for adjustable movement 
toward and from said first roll, means for ad 
justably moving said bearing support means and 
pressure roll toward and from Said first roll, 
spaced bracket members mounted adjacent op 
posite ends of said pressure roll for adjustable 
movement about the axis thereof, bearing men 
bers mounted in said brackets for movement to 
Ward and from said pressure roll, a plurality of 
calender rolls journaled in said bearing members, 
power means for adjustably moving said bracket 
members about the axis of said pressure roll to 
selectively position said calender rolls between 
said pressure roll and said first roll to cooperate 
with said first roll and provide a calender nip 
therebetween, and means cooperating with Said 
means for adjustably moving said pressure roll 
toward and from said first roll, including yield 
able means urging said pressure roll toward Said 
first roll and yieldably engaging said calender 
roll with said first roll, and means for rotatably 
driving said pressure roll. 

7. In a paper calendering machine, a frame, a 
roll journalled in Said frame for rotation about 
a fixed axis, means for driving said roll by power, 
a pressure roll journalled in said frame, bearing 
Support means for Said preSSure roll mounted for 
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10 
adjustable movement toward and from said first 
roll, means for adjustably moving said bearing 
support means toward and from said first roll 
including means yieldably urging said pressure 
rolltoward said first roll, spaced bracket members 
mounted adjacent opposite ends of said pressure 
roll for adjustable movement about the axis 
thereof, bearing clamps pivotally mounted in 
said bracket members for movement about axes 
parallel to the axis of rotation of said bracket 
in embers, means for restraining pivotal move 
ment of said bearing clamps, bearing members 
mounted in said bearing clamps for ready re 
moval therefronn, a plurality of calender rolls 
journaled in Said bearing members, means for 
adjustably moving Said bracket members about 
the axis of said pressure roll to selectively posi 
tion said calender rolls between said pressure roll 
and Said first roll, to cooperate With said first 
roll and provide a calender nip therebetween, and 
means for driving Said calender roll at the 
peripheral Speed of said first roll, comprising 
means for rotatably driving said pressure roll. 
8. A calender machine adapted for treating a 

paper web comprising a first rigid roll mounted 
for rotation about a fixed axis, a second rigid 
roll in Spaced relation from Said first roll and 
mounted for rotation about a shiftable axis, a 
plurality of calender rolls, two laterally spaced 
bracketS mounted for rotation about the axis of 
Said Second roll, bearings for said calender rolls, 
Support members for said bearings pivoted to 
said bracketS for movement about axes offset 
from the center thereof, yieldable means re 
Straining pivotal movement of said support mem 
bers, means for swinging said calender rolls to 
Selectively position one of the calender rolls be 
tween the first and second rolls, and means for 
applying pressure on the ground roll to create 
a pressure nip between the first roll and the ad 
jacent calender roll. 

9. A calender machine adapted for treating 
paper comprising a first roll, fixed bearings ro 
tatably supporting said first roll, a second roll, 
shiftable bearings rotatably supporting said 
Second roll, Support means for said bearings, 
means for shifting said support means and bear 
ingS and moving Said Second roll toward and 
from said first roll, rotatable brackets pivotally 
mounted adjacent opposite ends of said second 
roll for movement about the axis thereof, a plu 
rality of Spaced calender rolls journaled on said 
brackets for movement about said second roll to 
position one of Said calender rolls between said 
first and Second rolls, the means for journaling 
Said calender rolls on said brackets including de 
tachable bearing Supports, means for mounting 
said bearing Supports for movement toward and 
from said second roll, yielding means restraining 
movement of Said bearing Supports, and means 
for adjustably moving said brackets about the 
axis of Said Second roll and thereby selectively 
positioning one of said calender rolls between said 
first and Second rolls to cooperate with said first 
roll and provide a calender nip. 

10. A roll assembly adapted for treating paper 
comprising a driven roll, a pressure-applying roll 
in Spaced relation from said driven roll, means 
for shifting said pressure-applying roll toward 
and away from said driven roll, brackets ro 
tatably mounted around the axis of said pressure 
applying roll, roller-supporting bearing clamps 
pivotally connected to opposite ends of said 
brackets for movement with respect thereto about 
axes offset from the centers thereof, means yield 
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ably restraining movement of said clamps, cal 
ender rolls detachably journaled in said clamps, 
and means for pivotally moving said brackets 
and moving said calender rolls about the periph 
ery of said pressure-applying roll to selectively 
position a calender roll in nip relation with said 
driven roll and pressure-applying roll. - 

11. A calender machine for calendering paper 
comprising a hard surfaced roll, a drive for said 
roll, means for lapping a paper web partially 
around said roll to be driven thereby, a pres 
sure-applying roll spaced from said roll, a drive 
for said pressure-applying roll, a bracket ad 
jacent each end of said pressure-applying roll 
journaled for rotation about the axis of said 
pressure applying roll, each bracket having por 
tions extending radially beyond the periphery 
of said pressure-applying roll at circumferential 
ly spaced apart points of said periphery, quick 
opening bearing clamps on said extending por 
tions of said brackets, paper rolls releasably 
journaled in said bearing clamps, means mount 
ing said bearing clamps on said brackets for 
movement of said paper rolls toward and away 
from the periphery of said pressure-applying 
roll, means for swinging said brackets to move 
a spare paper roll around said pressure-applying 
roll into position between said pressure-applying 
and driven rolls, and means for loading the pres 
sure-applying roll to press a paper roll between 
said pressure applying and driven rolls. 

12. In a paper calendering machine, a first 
roll journaled for rotation about a fixed hori 
zontal axis, power means for driving said first 
roll, a pressure roll spaced above said first roll i 
in parallel horizontal relation with respect there 
to, vertically adjustable support means for said 
pressure roll, means for adjustably moving said 
support means toward and from said first roll, 
bracket members mounted adjacent opposite ends 
of said pressure roll for rotatable movement 
about the axis thereof, said bracket members 
each having portions extending beyond the 
periphery of said pressure roll at circumferen 
tially spaced points, roll bearing supports mov 
ably carried by said brackets, pairs of said roll 
bearing supports being aligned at opposite ends 
of the pressure rolls, a calender roll journaled 
for rotation in each pair of said roll bearing sup 
ports and movable therewith toward and away 
from the periphery of said pressure roll, and 
means selectively operable to rotatably move 
said brackets about the axis of said pressure roll 
to selectively position a calender roll between 
said first roll and said pressure roll to cooperate 
therewith for forming two calender nips. 

13. In a paper calendering machine, a first 
roll journaled for rotation, power means for driv 
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2 
ing said first roll, a pressure roll spaced from 
Said first roll, bearing support means for said 
pressure roll, means for adjustably moving said 
bearing support means and pressure roll toward 
and away from said first roll, spaced bracket 
members mounted adjacent opposite ends of 
Said pressure roll for adjustable movement about 
the axis thereof, said bracket members having 
portions extending beyond the periphery of said 
pressure roll at a plurality of circumferentially 
spaced points on said pressure roll, bearing sup 
ports pivotally mounted on Said bracketS adjacent 
the outer ends thereof for movement about axes 
parallel to the axis of rotation of Said pressure 
roll, said bearing Supports being movable toward 
and away from Said pressure roll, means restrain 
ing said movement of Said bearing Supports, a 
plurality of calender rolls journaled in said bear 
ing Supports, power means for adjustably swing 
ing said bracket members about the axis of said 
pressure roll to selectively position said calender 
rolls between said first roll and said pressure 
roll to cooperate with said rolls and provide two 
calender nips, and means cooperating with said 
means for adjustably moving said pressure roll 
toward said first roll for urging said pressure roll 
toward said first roll and exerting a prede 
termined pressure on said calender roll there 
between. 

CHARLES P. PUTNAM. 
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