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UNITED STATES 

1934,233 

PATENT OFFICE 
1934,233 

PAPER CAENDER PRESSURE REGULATOR, 

Bernard A. Makin, Lachine, Quebec, Canada, 
assignor to Dominion Engineering Works Linn 
ited, Lachine, Quebec, Canada . 

Application January 9, 1931. Serial No. 50,665 
12 Claims. 

This invention relates to spaper calendering 
machines and particularly to machines of the 
stack roll type. 
The object of the invention is to regulate 

the "nip pressure' of the calender to prevent 
injury to the paper or othes raaterial being 
calendered. 
We haye found that the relatively iaige and 

heavy rolls used in modern calenders results 
in the development of excessive “nip pressures' 
which tend to seriously impair the quality of 
the paper or other material subjected to as 
action of the galender. 
The present invention has been designed to 

alleviate this condition. in its preferred forgia, 
the invention consists in equipping the calender 
With fluid pressure Cushioring Oi Weight re 
lieying devices to exert tipyard pressure on the 
journal bearings of Oxhe O in Ore selected olis 
of the calender to regulate this “nig pressure' 
at desired points arid to prevent, this greSSulie 
exceeding a predetermined maxina in value, i.e 
Sazma result may also be accornglished oy tha 
interposition of adjustable spring devices i.e- 
tween the baarings of adjacent oils. 

Proceeding ino's to a, aora detailed discussion 
of the invention, reference Will be had to tha 
accompanying di'ayyings. Wheleix. 

Figure 1 is a side "yiety of a. calender equipped. 
with “nig pressure' relieving devices constructed 
in accordance with this invention. 

Figure 2 is an end yiest of the calender as 
Senoly shown in Figure . 

Sigure 3 is a view partly in elevation and 
5 partly in yertical section of the cuisinioning or 

weight relieving devices 8 aployed at one 2nd 
Of the calender. In this yiey is callenger 
frame is omitted and only a fey of na Calender 
rolls appear. 

Figure it is a diagrariamatic yie'? representing 
the extent to which the "nip pressure” is re 
lieved. When the 78ight 'elieying devices age 
operated to apply a given lifting pressure to the 
rolls attached thereto, 

Figure 5 is a fragineatary vertical sectional 
view of a modified “nig pressure' relieying a S 
sembly. 

Figure 8 is a fragmentary plan yiew of the 
assembly shown in Figre 5. 

Figure is a sectional view taken along the 
line - of figure 5. 

Figure 3 is a fragmentary end elevation of a 
calender equipped with adjastable spring de 
vices interposed between the roll bearings to a 

e further means for regulating the "nip pressure", 

bottorn of the stack. 

(CL 92-75) 
Referring more particularly to the drawings, 

11 designates the side columns of a calender 
frame equipped with the usual arrangement of 
calender rolls or cylinders appearing at 12. The 
calender is also shown to be equipped with 
the usual roll lifting mechanism comprising 
a pair of spaced standards 3 located at each. 
end of the calender and having their upper ends 
connected oy a cross head 4. Which is raised 
and lowered through the agency of Suitable 
fluid pressure applying near as generally indi 
cated at 15. The standards 33 of eacii pair 
are threaded to engage with the usual adjust 
ing its 8 supporting the roi engaging Saddles 

. . 
Tina “nig pressure' regulating neans congrise 

ing the present inventio incides 2, 32ix of 
holloy vertical tubes i3 arranged within each, 
of the frame collings ... as show;2 to advaEt2ge 
in Figs. and 2. Sach tube 8 carries thereon 
2, vertically spaced series of Split ca: S CF 
collars appearing, respectively, at 9d, i95 and 
9.g. laase collars are Seated in Susitae airtie 
air grooves forgned in the tunes and appearing 
at 3a in Fig. 3. In the present instance the 
collars 9a, carried by each pair of 233.s i8, 
are shows in Supporting engageneat Viti the 
ands 20 of a roll bearing Supporting 22esikas 2. 
having its centiai gortion attached to Sae of 
tie journal bearings of the 5ta rol. 2:05, se 

it, tyiii. 38 agp2ient, gov 
aver, taat tha meziaba's 23 may be Suigorted 
On the collars 9b and attached to the hearing 
of the 4th roi from the botton of the strick or 
may ca supported on the collars 92 and at 
tached to the oearing of the 3rd coil foin the 
bottorn of the Stack. 
As shown nore clearly in Fig. 3, the Ligger 

end of each tube 18 is consected to 8, pistos. 22 
operating in a cylinder 23, Slaid greSSLL'e' is 
supplied, as hereinafter described, to these cyl 
inders to act on the lower faces of the pistors 
22 in order to apply a lifting pressite to the 
Inovable journal oaarings of the 'ol which is 
attached to the tubes i8 by the neighibers 2i. in 
this way a portion of the Weight load imposed 
by the roll supported by the members 2i is sus 
tained by thr fluid admitted beneath the pistons 
22 and, by controlling the effective pressure of 
this fluid, the “nip pressure' developed between 
said roll and the next lower roll Riaay oe regul 
lated as desired. 
Suitable rods 25 are mounted to slide vertical 

ly in the tubes 18 and have their upper ends 
connected to pistons 27 Operating in cylindiers 28 
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located above the cylinders 23. The lower ends 
Of these rods carry roll bearing Supporting mem 
bers 29 corresponding to the members 21 and 
attached to one of the journal bearings of the 
Second bottom roll of the stack. Fluid pressure 
admitted beneath the pistons 27 serves to apply 
a lifting pressure to the bearings of all the rolls 
positioned above the bottom roll of the stack to 
regulate the final "nip pressure' developed be 
tween the two bottom rolls, The pistons 22 and 
27 may be operated independently or simultane 
ously to provide a wide range of control with 
reference to regulating the "nip pressure'. Ac 
tuation of the pistons 27 serves to regulate the 
final "nip pressure' between the two lower rolls 
of the stack, whereas independent actuation of 
the pistons 22 serves to regulate the final "nip 
pressure' as well as the intermediate "nip pres 
Sure' developed between the roll attached to 
the tubes 8 and next lower roll of the stack. 
Simultaneous actuation of the pistons 22 and 
2 provides for a further regulation of the final 
"nip pressure' in addition to that obtained 
through the independent operation of said pis 
tons. Any suitable method of supplying fluid 
to the cylinders 23 and 28 may be emloyed. 
One method, which is cited merely by way of 
example, is shown in Fig. 2, wherein it will be 
noted that the cylinders 23 are supplied with 
fluid from a pump 31 through the medium of a 
combined accumulator and pressure reducing 
valve appearing at 32. The cylinders 28 are 
Supplied With fluid in a similar manner from 
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a suction pump through a combined accumula 
tor and reducing valve appearing at 33. The 
particular method of controlling the flow of 
fluid to and from the cylinders is not believed 
to require extended discussion since any suit 
able method may be employed which will enable 
the desired lifting pressure to be applied to 
the bearings of Selected rolls of the calender 
to regulate the "nip pressure' developed between 
the selected rolls and the lower rols engaging 
therewith. 
One example of the extent to which the “nip 

preSSure' of the calender may be regulated in 
accordance with this invention is diagrammati 
cally illustrated in Fig. 4. In this figure, the 
numbers at the left of the stack or rolls repre 
Sent the "nip pressures' developed in the ab 
Sence of the Weight relieving device provided 
by this invention while the figures at the right 
of the stack indicate the reduced "nip pressures' 
developed between certain of the rolls when the 
weight relieving device is applied as previously 
described. In this example, the weight reliev 
ing devices are operated to exert a lifting pres 
Sure of approximately 6435 lbs. On the calender 
rolls connected therewith. 

In the modified assembly shown in Figures 
5 to 7 inclusive, a fluid pressure weight reliev 
ing device of the diaphragm type is interposed 
between the movable journal bearings of adja 
cent rolls. Each device includes a pressure 
chamber 35, formed in the upper side of each roll bearing 36. Each pressure chamber is 
closed at the top by a flexible. diaphragm 37 
having its marginal portion clamped between 
the side Walls of the chamber and a clamping 
ring 38, the latter being secured in place by 
the screws 39. A plate 40 is fastened to the 

* upperside of the diaphragm by a screw bolt 40a 

75 
to provide a supporting surface for the under 
side of the adjacent upper bearing 36. The 

i,984,288 
clamping ring 38 is provided with an inwardly 
projecting edge 38a, which overhangs the mar 
ginal portion of the plate 40 to limit upward 
movement thereof. The regulation of the fluid 
pressure in each chamber 35 may be effected in 
any desired manner. In the present instance 
there is shown for this purpose a supply line 41 
equipped with a pressure regulator 42, a relief 
valve 43, and a three way cock 44. 

in the further modification shown in Figure 
8 a pair bf springs 46 are interposed between 
the bearings 10 of adjacent rolls, each spring 
being confined between adjustable cap mem 
bers 4 provided with shanks 48 in screw 
threaded engagement with the bearings. By ad 
justment of the cap members 47 the "nip pres 
Sure' of engaging rolls may be regulated as 
desired. 

Having this described my invention, what I 
claim is: 

1. A stack roll calender equipped with weight 
relieving devices exerting lifting pressure on the 

80 

95 

bearings of one or more rolls of the stack to 
regulate the "nip pressure' of the calender. 

2. A stack roll calender equipped with fluidi 
pressure operated weight relieving devices asso 
ciated with the bearings of One or more rolls 
of the stack to regulate the "nip pressure' of 
the calender. 

3. A stack roll calender equipped with weight 105 
relieving devices associated with the bearings of 
One or more rolls of the stack to regulate the 
'nip pressure' of the calender and means for 
controlling the weight relieving action of said 
devices to prevent the maximum "nip pressure' 110 
exceeding a predetermined value. 

4. A stack roll calender equipped with fluid 
Operated weight relieving devices associated with 
the bearings of one or more rolls of the stack 
to regulate the "nip pressure' between said rol. 115 
or rolls and the engaging lower roll or rolls and 
means for controlling the weight relieving action 
of said devices. 

5. A stack roll calender equipped with piston 
members operable to apply weight relieving pres- i20 
sure to the bearings of one or more rolls of the 
stack to regulate the "nip pressure' of the calen 
der, cylinders containing said pistons and means 
for supplying fluid pressure to said cylinders. 

6. A stack roll calender equipped with a weight 125 
relieving device connected to the bearings of the 
roll engaging the bottom roll of the stack and 
serving to regulate the "nip pressure" between 
these two rolls, a second weight relieving device 
connected to the bearings of an intermediate 130 
roll located above the first mentioned roll to 
regulate the "nip pressure' between said inter 
mediate roll and the next lower roll, and means 
for independently controlling the action of Said 
devices. 135 

. A stack roll calender including a plurality 
of weight relieving mechanisms adapted to be 
respectively attached to the bearings of Selected 
rolls of the stack to relieve the "nip pressure' 
developed between the selected rolls of the en 
gaging lower rolls, one of said mechanisms in 
cluding hollow tubular members having their 
lower ends connected to the bearings of a se 
lected roll and pistons connected to the upper 
ends of said tubular members, cylinders con 
taining said pistons, the remaining weight re 
lieving mechanisms including rods slidably 
mounted in said hollow tubular members and 
having their upper ends connected to the bear 
ings of a further roll of the stack and pistons 50 
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connected to the upper ends of said rods and 
operating in cylinders arranged above the first 
mentioned cylinders, and means for Supplying 
fluid pressure to Said cylinders to exert a lifting 
preSSLlre on Said pistons. - 

8. A. calender equipped with weight relieving 
devices interposed between the journal bearings 
of adjacent rolls, said devices being controllable 
to regulate the "nip pressure' of the calender. 

9. A calender equipped with weight relieving 
devices interposed between the journal bearings 
of adjacent rolls, and independently controllable 
to regulate the "nip pressure' developed between 
selected rolls of the calender. a . 

10. A calender equipped with fluid press re 

3 
devices interposed between the journal bearings 
of adjacent rolls and serving to exert pressure 
against at least One of said bearings to relieve 
th "nip pressure' of the rolls. 

i. A calendar equipped with fluid pressure 
chambers located between the journal bearings 
of adjacent rolls, one Wall of each chamber be 
ing formed by a diaphragm engaging One of 
said bearings, and means for controlling pres 
sure conditions with said chambers. 

12. A calender equipped with adjustable "nip 
pressure' relieving spring devices interposed toe 
tween the journe bearings of adjacent rolls. 

3SNAR. A. EAKEN. 
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