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14 Clairas. (C. 00-163) 
This invention relates to calendering apparatus and 

more particularly relates to calendering apparatus adapted 
to proceSS paper. 

In conventional paper calenders the rolls thereof are 
vertically arranged one above the other, and the paper 
is introduced through rolls at the top of the calender, 
guided downward between successive rolls and finally 
issues from the calender at the bottom thereof. Depend 
ent on the grade of paper and calender action desired, 
the paper may be passed through a selected number of 
rolls, bypassing such other rolls as may be in the calender 
at the time. This vertical arrangement of rolls produces 
an inherent increase of pressure between successive roll 
nips as the paper approaches the bottom of the calender. 
There are practical limits to the unit linear pressure which 
a particular grade of paper can withstand in calendering 
without injurious effects, or without changing the desired 
calendering effect for the particular type of paper. 
This arrangement of rolls wherein most of the weight 

of the upper rolls is supported by a large bottom roll is 
susceptible to vibrations, particularly at higher speeds. 
These vibrations may often be encountered in operation 
and will produce markings in the paper being calendered 
which may be objectionable in subsequent printing opera 
tions utilizing the paper. In avoiding this tendency to 
wards vibration found in calenders having vertically ar 
ranged rolls, the present invention provides a calender 
comprising a plurality of presser rolls surrounding a larger 
central roll, each of the presser rolls being urged against 
the central roll at a suitable pressure for a desired calen 
dering operation. With this arrangement the presser rolls 
are not subjected to the weight of each other and more 
control of the pressure exerted on the paper during roll 
ing thereof is achieved. While this type of calendering 
machine has been broadly disclosed in the prior art as 
exemplified by U.S. Patent No. 639,974 dated December 
26, 1899, and U.S. Patent No. 222,081 dated November 
25, 1879, such calenders have heretofore not been known 
to achieve commercial acceptance. 
The present invention provides a new and improved 

calender of the type described having means for varying 
not only the pressure exerted by each of the smaller rolls 
on the central roll but also varying the effective crown 
therebetween. The present invention further provides 
means for preventing deflection of the central roller due 
to its own weight or the pressure exerted thereon by the 
smaller rollers, and further provides a calender of the 
type described of simplified construction which facilitates 
initial threading of material therethrough, removal, and 
change of the smaller rollers. 

Accordingly, an object of this invention is to provide 
a new and improved calender of the type described. 
Another object of this invention is to provide a new 

and improved calender of the type described having facil 
ity for adjustment of the pressure between each of the 
presser rolls and the central roll and also means for vary 
ing th effective crown on the presser rolls. - 
A further object of this invention is to provide a new 

and improved calender of the type described of simpli 
fied and economical construction which facilitates initial 
threading of material through the calender, and replace 
ment of the presser rolls. 
The novel features of the invention are pointed out 

with particularity and distinctly claimed in the concluding 
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portion of this specification. The invention, however, 
both as to its organization and operation, together with 
further objects and advantages thereof may best be appre 
ciated through reference to the following description taken 
in conjunction with the drawings wherein; , 

FIG. 1 is a side elevation of a calender embodying the 
invention and further illustrates in dashed line the man 
ner in which the frame may be opened to facilitate access 
to the interior thereof; 

F.G. 2 is a sectional view taken along line 2-2 of 
FIG. 1; 

FIG. 3 is a sectional view seen along line 3-3 of 
FIG. 2; and 

FIG. 4 is a detail in section of a means for supporting 
a presser roller and further shows means for crossing the 
axis of the presser roller with respect to the central roll. 
The invention in a preferred form comprises a calender 

having a main or central roll 10 rotatably supported at 
opposite ends thereof by first frame members 11 and 12. 
Frame members 11 and 12 act as pedestals and carry on 
bridging portions 13 thereof journal boxes 14 which 
through bearing means 15 therein rotatably support neck 
portions 16 of roll 169 at either end thereof. Coupling 
means 7 are provided to connect roll 10 to a drive shaft 
18 and suitable roll drive means, not shown. Each of 
frame members is and 2 further define openings 19 
therein. As more clearly shown in FIG. 3 openings 19 
receive therethrough means for supporting backup roll 
20 at the journals or necks thereof. The journals 21 of 
roll 20 are received in journal boxes 22 at either end 
thereof and rotatably mounted therein by means of bear 
ing means 23. Journal boxes 22 are supported on the 
pistons 24 of hydraulic cylinders 25 which by exerting 
pressure on journal boxes 22 control the pressure exerted 
on roll A9 by back-up roll 20. Hydraulic conduit and - 
control means, not shown, are provided to control the 
force exerted by pistons 24 on the journal boxes 22. The 
purpose of roll 20 is to back-up roll 10 and prevent de 
flection thereof, either due to the weight of roll 10 or 
pressure exerted thereon by the presser rolls, hereinafter 
described. For these purposes the axis of roll 20 is ar 
ranged to be in a common vertical plane with the axis of 
rol 10. 
A plurality of smaller presser rollers 27-33 are ar 

ranged about the periphery of central roll 10 with their 
axes normally parallel to the axis of roll 0 and on a 
radius therefrom. The presser rolls 27-33 are arranged 
to selectively cooperate with roll 10 in calendering 
operations. 

Pivotally mounted to frame members 11 and 12 by 
means of shafts 34 carried between frame members if 
and 12 at either end thereof are housing members or 
second frame members 35 and 36. In accordance with 
one aspect of the invention the presser rolls are carried 
in housing members 35 and 36 and the housing members 
35 and 36 are made pivotal on the frame members to 
facilitate placement of the presser rolls therein so that 
when the housing members are closed, as shown in full 
line in FIG. 1, the presser rolls are in the proper relation 
ship to central roll 10 and may be further adjusted in 
relation thereto. Each of the housing members 35 and 
36 comprise spaced apart wall members 37, FIG. 2, which 
support the presser rolls 27-33 therebetween. The wall 
members 37 define pedestal openings 38 therein radially 
disposed about the axis of roll 10. Each of pedestal 
openings 38 receive therein a journal box 39 which rotata 

I bly supports one end of one of the presser rolls. A neck 

70 

or journal 40 of the presser rolls is received in bearing 
means 41 which is in turn received in journal box 39 
which comprises a bearing support member 42 and a 
cover member 43 having flanges 44 thereon which over 
lap the outside surfaces of wall members 37 and thus 
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laterally position the presser rolls. Disposed behind each 
of the pedestal openings 38 in the wall members 37 is a 
pocket 45 which receives therein a hydraulically operated 
cylinder 46 having a piston 47 therein (FIG. 3), arranged 
to exert a force on a journal box 39 and through the 
bearing means 41 urge the presser rolls toward the cen 
tral roll. 

Each of the presser rolls is provided with means to lift 
that presser roll and hold it out of operative relationship 
with the central roll (b. As illustrated on each of the 
cover members 43 is a ledge 43 which receives a boit 49 
therethrough. Bolt 49 extends through a further ledge 
58 on the frame member and receives a nut 52 thereon. 
Thus by adjusting nut 52 on bolt 49 the ends, or rather 
the journal boxes of the presser rolls may be moved ra 
dially from the axis of roll 16 and thus hold the presser 
rolls therewith away from the central roll. While this 
lifting arrangement is shown as associated with only 
three of the presser rolls (FIG. 1) it will be understood 
that suitable lifting means are provided for all of the 
presser rolls. - 
Frame members or housing members 35 and 36 are 

provided with flanges 53 and 54 at the upper portions 
thereof which provides means for retaining the housing 
members 35 and 36 in a predetermined relationship for 
operation of the calendering device. 
53 and 54 are joined and secured to each other the 
presser rolls 27-33 are positioned in operative relation 
ship to central roll 10. 
By pivotally mounting the housing members 35 and 36 

carrying presser rolls 27-33 it is possible to open the hous 
ing to facilitate threading of material 56 to be calendered 
about central roll 10 and then close frame members 36 
and 37 and secure them together to position presser rolls 
27-33 in operative relationship to central roll (). 
As shown in FIG. 3 the pass-line in for material 56 

to be calendered extends to and about presser roll 27 
adjacent support roll 20 on one side thereof and con 
tinues about central roll 10 continuously on the periph 
ery thereof, substantially more than 180. The material 
56 is taken from the periphery of central roll 10 at presser 
roll 33 adjacent support roll 20 on the opposite side 
thereof with respect to presser roll 27. 
With the construction disclosed it may be seen that 

various ones of the presser rolls 27-33 may be utilized 
in conjunction with central roll 0 and the pressure be 
tween any one of the presser rolls and the central roll 
may be varied by provision of the hydraulic cylinders 45. 
Also various ones of the presser rolls may be removed 
from operative relationship with central roll 10. With 
this arrangement, it will now be apparent that the weight 
of and pressure exerted by one of the presser rolls has 
no effect on the other presser rolls. - 

In accordance with the invention, means are also pro 
vided for controlling and varying an effective crown on 
the presser rolls. While various means may be provided 
to control the effective crown of the presser rolls, a tech 
nique of crossing the axes of the presser rolls is shown 
for purposes of disclosure. As shown in FIG. 4 a presser 
roll, indicated as presser roll 31, has a journal or neck 
60 mounted in a bearing member 61, which is in turn 
received in a bearing support member 62 carried in a 
bearing mounting member 42a which in turn is supported 
in a housing member such as 35 or 36, but not shown 
in FIG. 4. Bearing support member 62 is made in two 
sections 63 and 64 for ease of assembly about bearing 61. 
When the members 63 and 64 are assembled about bear 
ing 61 they may be aligned by means of pins 65 extend 
ing between aligned pin receiving apertures in the mem 
bers 63 and 64. Bearing support member 62 defines a 
bearing seat 66 therethrough receiving the outer periph 
ery of bearing 61. The annular bearing seat 66 is eccen 
tric with respect to the cylindrical outer peripheral sur 
face 67 of bearing support member 62. This construction 
is provided at each end of presser roll 31. Therefore 
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4. 
when the bearing support members 62 are rotated in box 
member 42a the ends of presser roll 3 will be displaced 
equal and opposite distances with respect to the center 
thereof and the axis of presser roll 31 will be "crossed' 
with respect to the axis of roll 10 to provide an effective 
crown on presser roll 31. Means are provided for rotat 
ing bearing support member 62 comprising a worm 63 
mounted to a frame member 35 or 36 and supported 
thereon in driving engagement with a worm gear 69 de 
fined about the periphery of bearing support member 
portion 64. In practice a cross axis adjusting means illus 
trated as 68 and worm gear 69 may be provided at each 
end of each presser roll or such means may be provided 
at one end of the roll with connecting means extending 
through the frame members to the outer end of the presser 
roll, so that upon adjustment of means such as worm 68 
to move one end of presser roll the opposite end of the 
presser roll is moved an equal amount, but in an oppo 
site direction. 

Doctor blades 70 are provided adjacent each presser 
roll supported by brackets 71 on the housing members, 
and a doctor blade 72 is provided adjacent central roll 
10 for cleaning the roll. 
The disclosed calendering apparatus provides a calen 

dering machine of simplified construction which allows 
adjustment of the pressure between each presser roll and 
the central roll without effecting the pressure between 
other presser rolls and the central roll. Moreover, the 
illustrated construction may easily be opened to allow 
and facilitate threading of material such as paper about 
central roll 10 and also facilitate removal and/or re 
placement of a presser roll. Additionally, the invention 
provides means for varying the effective crown on the 
presser rolls by allowing adjustment of the presser rolls 
to cross the axes thereof with respect to the central roll. 

While the invention has been disclosed in a preferred 
embodiment thereof it will be understood that other em 
bodiments thereofas well as modifications to the disclosed 
embodiment invention may occur to those skilled in the 
art. Accordingly it is intended to cover in the appended 
claims all embodiments of the invention as well as modi 
fications to the disclosed embodiment of the invention 
which do not depart from the spirit and scope of the 
invention. 
What is claimed is: 
1. A paper calender comprising frame means rotatably 

Supporting a main calender roll, a support roll rotatably 
mounted below said main roll and means for urging said 
Support roll against said main roll to prevent deflection 
of said main roll, housing means carried on said frame 
means, a plurality of presser rolls rotatably carried by 
said housing means and arranged therein about said main 
roll in operative relation thereto, means for urging each 
of said presser rolls radially toward the axis of said main 
roll and means for holding each of said presser rolls out 
of operative relation with said main roll, said rolls being 
arranged such that material to be calendered is intro 
duced onto said main roll at a presser roll adjacent said 
support roll and taken from said main roll by a presser 
roll adjacent said support roll after traversing in continu 
ous contact a major portion of the periphery of said 
main roll, said housing means being formed in two por 
tions each pivotally mounted to said frame means on 
either side of said main roll so that said housing member 
portions with presser rolls therein may be moved from 
said main roll to allow access thereto and to said presser 
rolls, and means on said housing members for crossing 
the axis of each of said presser rolls with respect to said 
main roll to provide an effective crown on said presser 
rolls. 

2. A paper calender comprising frame means rotatably 
Supporting a main calender roll, a support roll rotatably 
mounted below said main roll and means urging said 
support roll against said main roll to prevent deflection 
of said main roll, housing means carried on said frame 
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means, a plurality of presser rolls rotatably carried by 
Said housing means and arranged therein about said main 
roll in operative relation thereto, means for urging each 
of said presser rolls radially toward the axis of said main 
roll, and means for holding each of said presser rolls out 
of operative relation with said main roll, said rolls being 
arranged such that material to be calendered is introduced 
onto said main roll at a presser roll adjacent said support 
roll and taken from said main roll by a presser roll adja 
cent said Support roll after traversing in continuous con 
tact a major portion of the periphery of said main roll, 
said housing means being formed in two portions each 
pivotally mounted to said frame means so that said por 
tions and said presser rolls therein may be moved from 
said main roll to allow access thereto and to said presser 
rolls. 

3. A paper calender comprising frame means rotatably 
supporting a main calender roll, a support roll rotatably 
mounted below said main roll and means for urging said 
Support roll against said main roll to prevent deflection 
of Said main roll, housing means carried on said frame 
means, a plurality of presser rolls rotatably carried by 
said housing means and arranged therein about said main 
roll in operative relation thereto, means for urging each 
of said presser rolls radially toward the axis of said main 
roll and means for holding each of said presser rolls 
out of operative relation with said main roll, said rolls 
being arranged such that material to be calendered is 
introduced onto said main roll at a presser roll adjacent 
said support roll and taken from said main roll by a 
presser roll adjacent said support roll after traversing in 
continuous contact a major portion of the periphery of 
said main roll, said housing means being formed in two 
portions each pivotally mounted to said frame means on 
either side of said main roll so that said housing member 
portions with presser rolls therein may be moved from 
said main roll to allow access thereto and to said presser 
rolls, and means varying the crown on said presser rolls. 

4. A paper calender comprising frame means rotatably 
Supporting a main calender roll, a support roll rotatably 
mounted below said main roll and means urging said 
Support roll against Said main roll to prevent deflection 
of Said main roll, housing means carried on said frame 
means, a plurality of presser rolls rotatably carried by 
Said housing means and arranged therein about said main 
roll in operative relation thereto, and means for urging 
each of said presser rolls radially toward the axis of said 
main roll, said rolls being arranged such that material to 
be calendered is introduced onto said main roll at a 
presser roll adjacent said support roll and taken from 
said main roll by a presser roll adjacent said support 
roll after traversing in continuous contact a major portion 
of the periphery of said main roll, said housing means 
being formed in two portions each pivotally mounted to 
Said frame means so that said portions and said presser 
rolls therein may be moved from said main roll to allow 
access thereto and to said presser rolls. 

5. A paper calender comprising frame means rotatably 
Supporting a main calender roll, a support roll rotatably 
mounted below said main roll, means urging said support 
roll against said main roll to inhibit deflection of said 
main roll, a plurality of presser rolls spaced apart around 
said main roll and in operative relation thereto, housing 
means rotatably carrying said presser rolls, and means 
urging each of said presser rolls radially toward the axis 
of said main roll, said housing means being formed in 
two portions each pivotally mounted to swing away from 
one another and from the main roll to allow access to 
the rolls. 

6. A paper calender comprising frame means rotatably 
Supporting a main calender roll, a support roll rotatably 
mounted below said main roll, means urging said support 
roll against said main roll to inhibit deflection of said 
main roll, a plurality of presser rolls spaced apart around 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

0. 

of said presser rolls. 

6 
said main roll and in operative relation thereto, housing 
means rotatably carrying said presser rolls, means urging 
each of said presser rolls radially toward the axis of said 
main roll, said housing means being formed in two por 
tions each pivotally mounted to swing away from one 
another and from the main roll to allow access to the rolls, 
and means for removing at least certain of said presser 
rolls from operative relation with said main roll and hold 
ing the last-mentioned presser rolls in nonoperative posi 
tion. 

7. A paper calender comprising frame means rotatably 
supporting a main calender roll, a support roll rotatably 
mounted below said main roll, means urging said support 
roll against said main roll to inhibit deflection of said 
main roll, a plurality of presser rolls spaced apart around 
said main roll and in operative relation thereto, housing 
means rotatably carrying said presser rolls, means urging 
each of said presser rolls radially toward the axis of said 
main roll, said housing means being formed in two portions 
each pivotally mounted to swing away from one another 
and from the main roll to allow access to the rolls, means 
for removing at least certain of said presser rolls from 
operative relation with said main roll and holding the 
last-mentioned presser rolls in nonoperative position, and 
means for varying the effective crown on at least certain 

8. A paper calender comprising frame means rotatably 
Supporting a main calender roll, a plurality of presser 
rolls spaced apart around the circumference of the main 
roll on a plurality of angularly spaced radii from the axis 
of the last-mentioned roll, each of said presser rolls ar 
ranged to define a nip with said main roll, housing means 
formed in two portions each pivotally mounted on said 
frame to Swing away from one another and each rotatably 
carrying a plurality of said presser rolls, means for urging 
each of Said presser rolls radially toward the axis of said 
main roll, and means for varying the effective crown of 
at least certain of said presser rolls. 

9. A paper calender comprising frame means rotatably 
Supporting a main calender roll, a plurality of presser 
rolls spaced apart around the circumference of the main 
roll on a plurality of angularly spaced radii from the 
axis of the last-mentioned roll, each of said presser rolls 
arranged to define a nip with said main roll, housing means 
rotatably carrying said presser rolls, means for urging 
each of said presser rolls radially toward the axis of 
said main roll, and means for varying the effective crown 
of at least certain of said presser rolls, said housing 
means being formed in two portions each rotatably carry 
ing a plurality of said presser rolls and each pivotally 
mounted to swing away from one another and from th 
main roll to allow access to the rolls. 

10. A calender comprising frame means rotatably sup 
porting a central main roll, housing means carried on said 
frame means, said housing means being formed in two 
portions each pivotally mounted on said frame means so 
that said housing portions may each be swung away from 
Said main roll in opposite directions therefrom, a plurality 
of presser rolls rotatably carried by each of said housing 
portions and arranged in spaced relation about the pe 
riphery of said main roll in operative relation thereto so 
that material to be calendered passes between said presser 
rolls and said main roll while traversing in continuous 
contact a major portion of the periphery of said main 
roll each of said presser rolls being arranged to form a 
nip with Said main roll, and means for urging each of said 
presser rolls radially toward said main roll. 

11. A calender comprising frame means rotatably sup 
porting a central main roll, housing means carried on 
Said frame means, said housing means being formed in 
two portions each pivotally mounted on said frame means 
So that said housing portions may each be swung away 
from Said main roll in opposite directions therefrom, said 
frame means and said housing portions when closed sur 
rounding said main roll at the ends thereof, a plurality of 
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presser rolls rotatably carried by each of said housing 
portions and arranged in spaced relation about the pe 
riphery of said main roll in operative relation thereto so 
that material to be calendered passes between said presser 
rolls and said main roll while traversing in continuous 
contact a major portion of the periphery of said main 
roll, each of said presser rolls being arranged to form a 
nip with said main roll, and means for urging each of 
said presser rolls radially toward said main roll. 

12. A calender comprising frame means rotatably Sup 
porting a main roll, housing means carried on said frame 
means, said housing means being formed in two portions 
each pivotally mounted on said frame means so that said 
housing portions may each be swung away from said main 
roll in opposite directions therefrom, a plurality of presser 
rolls rotatably carried by each of said housing portions 
and arranged in spaced relation about the periphery of 
said main roll in operative relation thereto so that material 
to be calendered passes between said presser rolls and said 
main roll while traversing in continuous contact a major 
portion of the periphery of said main roll, and means for 
urging each of said presser rolls radially toward the axis 
of said main roll. 

13. A calender comprising frame means rotatably sup 
porting a main roll, housing means carried on said frame 
means, said housing means being formed in two portions 
each pivotally mounted on said frame means so that said 
housing portions may each be swung away from said main 
roll in opposite directions therefrom, a plurality of presser 
rolls rotatably carried by each of said housing portions 
and arranged in spaced relation about the periphery of said 
main roll in operative relation thereto so that material to 
be calendered passes between said presser rolls and said 
main roll while traversing in continuous contact a major 
portion of the periphery of, said main roll, and means 
carried by said housing portions for withdrawing each 
presser roll from operative relation with said main roll. 

14. A calender comprising frame means rotatably sup 
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porting a main calender roll, housing means carried on 
said frame means, said housing means being formed in 
two portions each pivotally mounted to said frame means 
so that said portions may be swung away from said main 
roll to allow access thereto, a plurality of presser rolls 
rotatably carried by each of said housing portions and 
arranged therein in spaced relationship about the periph 
ery of said main roll and in operative relation thereto, 
means for urging each of said presser rolls radially toward 
the axis of said main roll, and means for withdrawing 
each of said presser rolls from said main roll, said rolls 
being arranged such that the material to be calendered 
is introduced on to said main roll and traverses in con 
tinuous contact a major portion of the periphery of said 
main roll between said presser rolls and said main roll. 
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