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This invention relates to paper making mal 
chinery, and more particularly to press rolls 
and the like, . 
One of the principal objects of the inven 

t? tion is to provide an improved form of roll 
for paper making machinery, constructed for 
the more ready removal of Water from the 
formed or forming web, which is simple in 
design, sturdy and effective in operation, and 

10 adapted to be operated and maintained in 
operation with a minimum of effort and eX 
penSe. 
Other objects and advantages of the in 

Vention will be apparent from the specifica 
15 tion and claims, and the drawings, 

In the drawings, in which like characters 
of reference designate like parts throughout 
the Several views thereof. - 

Fig, i is a diagrammatic side elevational 
20 view of a press roll unit embodying the pres 

ent invention; 
Fig, 2 is a side elevational view, with parts 

broken away and shown in section, of the 
lower roll of Fig, 1, showing the invention 

25 in greater detail: 
Fig.s 8 is a fragmentary sectional view 

through the press roll structure shown in 
iFig, 1, the section being taken approximately 
along the line 8-8 of Fig. 2; and 

Fig., 4 is a fragmentary vertical Sectional 
view through one end of the lower press roll, 
Substantially along the line 4?-4 of Fig 1. 
In the drawings, which illustrate a pre 

ferred embodiment of the invention, the nu 
meral 10 designates the upper, and the nu 
Imeral 11 the lower, of a pair of press rolls. 
As is well known in the paper making indus 
try, the sheet or web of paper formed on the 
Fourdrinier part or cylinder mold machine 
in the usual manner is passed through press 
rolls which serve to express form the formed 
sheet or web a considerable portion of the 
moisture which still remains therein after the 
paper leaves the forming machine. The Toll 
which forms the subject matter of this inven 
tion is particularly adaptable for use as the 
lower roll of such a press roll unity and is so 
illustrated. The formed paper web passing 
to the press roll unit, this being particularly 
the case in the earlier press roll units, is sup 
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ported upon a felit, 12, of which only a frag 
ment is shown, this felt being in the usual 
practice a continuous One Supported over 
Suitable rolls 18, and passing between and 
being driven by or with the two rolls of the 
press unit. The paper sheet, or Web 14, after 
passing between the nip of the rolls is sepa 
rated from the Web and passed on for fur 
ther processing, either through additional 
press rolls, over drying rolls, or to whatever 
other form of apparatus may be used. 
Even with the most improved Fourdrinier 

machines in which suction boxes are used 
beneath the Wire to facilitate the removal of 
Water from the forming sheet, a Substantial 
percentage of the water of the Stock remains 
in the sheet at the time it leaves the forming 
Section. Inasmuch as the sheet must Subse 
quently pass over drying cylinders or rolls 
which evaporate and drive of the water con 
tained in it, down to commercial dryiness, it 
is commercially essential that a considerable 
portion of this water be removed from the 
"sheet before it passes on to the drier section, 
as otherwise the cost will be excessive. 
In the present invention the felt, and the 

paper sheet carried thereby, as they pass 
through the nip of the rolls are subjected to 
Very heavy pressure which actually squeezes 
the Water out of the paper. It is the usual 
practice to make the upper press roll 10 of 
granite, bronze, iron, Wood, rubber, or some 
Similar material, which will receive a high 
polish and at the same time is heavy and. 
rigid. The upper press roll rests upon the s5 
paper with its own Weight, or even with 
Some additional pressure upon the bearings. 
The lower roll of this invention, as shown in the drawings, comprises a cylindrical 

Shell 20, of gast iron or other suitably strong 
metal, which in general form is like the us 
ual gast iron lover press roll widely used in 
the industry, this shell having suitable sup 
porting Shafts 21 mounted in its opposite" 
ends, Whereby it may be rotatiably supported 
in the usual manner in framework. This 
shell has a plurality of longitudinal grooves 
2?? Spaced around its periphery, these 
grooves preferably extending through 
Out the entire length of the shell, Carried 100 
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| upon the outer periphery of the shell 20 is 
a, Cylindrical sleeve or shell 26 preferably of 
braSS " or bronze or some other similar ma 
terial such as is Widely used in the paper in 
dustry. This shell 26 is provided with a 
large number of passageS 2T extending en 
tirely therethrough. These passages, as 
shown in Fig, 8, are arranged so that their 
inner ends register with the Various longi 
tudinal grooves 2??. As shown, the passages 
2T are preferably arranged Somewhat out 
Wardly diverging, the Outer passages of any 
One group being inclined to the radial while 
the central passages are substantially radial. 
While no arbitrary limit is meant to be 

Set, the passages 2(I will function very Satis 
factorily if drilled approximately ???r of an 
inch in diameter, and the longitudinal 
grooves 2?? into Which they Open, are ma 
chined or Cast approximately two inches in 
width, one inch deep and Spaced about one 
half an inch apart. Of course the width of 

grooves 2?? cannot be made too great or 
the shell 26 will tend to collapse under the 
Very heavy pressures to which it is subjected. 
In ordinary practice this shell is made from 
three-fourths of an inch to one inch thick, 

| and With the grooves 25 two inches in width 
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Will Withstand pressures much in excess of 
those heretofore used with any rolls having 
Special provision for the removal of the 
Water. In order that the lower roll may 
Withstand Sufficiently heavy pressures and 
be rigid throughout its length during use, 
the Wall 20, throughout the length of the 
roll, is made quite thick-on a twenty inch 
diameter roll a thickness of 284 inches be ing Very Satisfactory, and on a thirty inch 
diameter roll a thickness of about four inches 
being suitable. 
In Operation with ordinary press rolls the 

pressure eXerted upon the paper and the felt 
as they pass between the rolls causes the ex 
pressing of Water therefrom which backs up 
and forms a pool of Water upon the paper on 
the inlet side of the nip of the rolls, which 
Seriously interferes with the effective removal 
of Water from the paper web, With the 

| present invention this pool of water is sub 
stantially or entirely lacking, the water 
jpressed out of the web and felt being free to 
paSS through the passages 2T into the grooves 
25. As the lower roll rotates the grooves 25 
into which Water has been thus pressed pass 
downwardly Out of the Zone of water expres 
sion and the expressed Water is thus free to 
run out through the passages 2( a save-all 85 
being usually provided to catch this extracted 
Water. The ends of the grooves 25 - being 
open the Water may also pass freely outward 
ly through these ends and flow down into the 
SaVe-al, Heretofore the effectiveness of the 
Ordinary press has been limited, irrespective 
of the degree of pressure applied, because of 
the formation of the pool referred to With a 
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press of the character herein described as 
embodying the present invention, and with 
pressures not in excess of those heretofore 
Ordinarily used, the amount of Water eX 
tracted or removed from the paper Web is ? 
increased to a Very marked degree, as much as 
twenty-five percent or more: and by increas 
ing the pressures Of the upper press upon the 
loWer press materially beyond the pressures 
heretofore used, the amount of Water thus 
removed may be increased even more substan 
tially, ranging up Wardly to an increase Of 
fifty percent or better over the conventional 
preSS arrangement. 
During operation some of the very fine 

fibers, or other impurities, tend to floW 
through the passages 2( and to clog up thOSe 
passages so that the free escape of Water With 
in the Zone of roll travel outside the Water 
expression Zone is prevented. As ShoWn, the 
press roll is provided with means for intro 
ducing a spressure fluid into the grOOVeS 25 
to blow out or clean the passageS 2T and also 
the grooves:2??. This cleaning Can of couTSe 
be accomplished by merely introducing a 

- pressure air or "Water nOZZle, Or a Steam 
nozzle into one or both ends of the Various 
grooves 25. In order that this cleaning may 
be accomplished readily Without the neces 
sity of interfering at all with the Operation 
of the press, pressure headers 40 are prO 
vided each of which is slidably mounted upon 
a pressure fluid supply pipe 41, Suitable pack 
ing means shown diagrammatically at 42 being also provided. This arrangement is 
such that one or both of the pressure headers 
may be slid forward along the pipe 4:1 to 
bring it into sufficiently tight contact with 
the cooperating end of the roll 20, at, which 
time suitable manipulation of the Valve 48 
will introduce a pressure fluid into one or 
more of the grooves 2?? to clean those grooves 
and also to clean the passages 2(. .AS Can 
be seen from Hig, 1, the pressure headers 
are arranged to cover a plurality of these 
grooves at one time, Preferably rubber 
packing, or the like, 44 is provided on the 
face of the pressure header 40 to make a suit 
ably sealed joint at the end of the roll at the 
time the pressure is being introduced. If ? 
found desirable, the pressure headers, or 
other means, may be left in position and the 
cleaning fluid continuously or intermittently 
introduced to the grooves during operation. 
This arrangement in addition to being of 

advantage When the preSS roll is in opera 
tion, is also of material advantage during 
manufacture. When the press roll is con 
structed the outer shell 26 is arranged to fit 
so tightly about the surface of the roll that 3 
relative movement between them will not 
occur during Operation. As a result it be 
Comes desirable to form the passages 27 after 
this Shell is positioned in place upon the roll. 
The grooves 2?? being open at the ends permit i 
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