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My invention relates to Irols and more partic 
11arly to rols that are suitably adapted for 
paper Imaking Inachines, calenders and the Iike. 

"The UInfavorable conditions under which a rol1 
?or B, paper Imaking Imachine operates calls for 
B, roll Which Shall be relatively light, 1mechan 
ically strong, Well balanced and unafected by 
the Chemicals of the paper pulp carried by the 
Wire Inesh, 

. In Biddition, in order to obitain the best results 
the Surface of the rolls should have a, 1ow co 
eficient of friction and substantially mo af 
finity for the paper pulp. 
In Order to Ineet these requirements, the rolls, 

heretiofore have been constructed of aiuminum 
?r Other light Inetal and covered by a, protective 
C?ating sulch, for example as brass, copper, or 
Tubber. However, in actual practice, I find that 
altIninun rols covered with brass, copper or 
Irubber, IhaWe Imany objectionable features: 
While the copper and brass covered aluminum 

Tols are Inot very Seriously afected by the chem 
iCals of the paperpulip, they are too heavy togive 
Satisfactory service. The excess weight pro 
dUICed by the Copper and brass coverings means 
that the fourdrinier, Which Carries the rolls and 
the Wire Innesh, Cannot be shaken so fast as it 
Could be With Iighter Irols and, for this reason, 
a, IOOOT grade of Ipaper iS 1produced, Ibecatise the 
higher the 1rate at which the fourdrinier is 

AlSo, the excess 
Weight Subjects the Shaking equipment and the 
Irame tio additional StreSSes and Strains. 
Furthermore, the excess weight makes the 

Irolis harder to haradle in Case of 1ternoval from 
the Inachine. This latter feature is very impor 
tant because the Irols, quite frequentily, have to 
be Iremoved fron the Imachine and because of 
their length and the position in which they are 
Imounted, this is an awkWard and dificult job. 
Then too, the Copper and brass COWered altimi 
InUInn Irols are experaSiWe to ImanUIfacttire. 
"The aluraminum Irols Covered With hard 1rubber 

have also provedi UInsatisfactory, because the 
heat fron the VitilCanizing proceSS by Which the 
hard rubber is applied to the rol CaUSes the Irols 
to become distorted and unbalanced. This dis 
tortion and unbalanced condition is quite pro 
Inounced in 1rols for Ipaper ImaChines, BS the Irols 
Wary in 1ength from 50 inches for the Smaller 
sized machines to 300 inches for the larger Sized 
Imachines. This Unbalanced condition is ex 
tremely objectionable in either a, SloW7 Or high 
speed machine, but particularly in a, high speed 
?achine. In al Inachines, Iregardiless of the 

(C. 92-??) 
Speed, since the Irols are driven by the frictional 
engagenent of the Wire 1mesh BIn Unbalainced Toll 
tends to Stand Still, 8s there Imay inot be enough 
frictional engageneInt of the Wire Innesh to OVer 
Come the UITabalBInce of the Irol. 'This Condition 
is Cumulative. Consider a, Iroll Which Stands still 
for only a, Short period of time. Under this con 
dition the Wire 1mesh Will gradually Wear a, iat 
Surface on the Circulinference of the Iroll and 
everatually the roll Will Inot, 1totate at al. ThiS 
in turn Catises the eXpensive wire 1mesh to Wear 
otit BInd deteriorate Very Irapidily. 
The UIndestrable efect CatiSed by an UITabalanced 

roll is further alligmented in a, high-Speed Ima 
chine, because the Irapid Irate at Which the four 
drinier equipment is Shaken. I find, by IreaSon of 
this distortion and UInbalanced Condition, an 
aluminum 1roll Covered With hard 1rubber gives UIn 
Satisfactory resultS. 
AIIminum, 1rolls Covered With Soft Irubber "Bre, 

1ikewise, objectionable. While soft; Irubber can 
be applied Withoultheating the Iroll, as in the CaSe 
of hard Irubber, ittends to flow or Creep, thus pro 
dulcing an uneven Surface. "This Creeping action 
of the SOft Irtibber CaUISes the Iroll to beCorne Inon 
concentric, unbalanced and bumpy. In addition, 
the ends of the rols become Somewhat tapered as 
the Soft; Irubber has a greattendencyto Creep out 
Wardly tOWards the ends Of the Irol. A Inoin-Con 
Centric, UInbalanced orbumpy Iroll is primarily ob 
jectionable lbeCBUISe it CaUISes trollible in the for 
Imation of the paper Sheet. IEVery impulSeor im 
pact Caused by a, Inon-concentric portion or a, 
bump in the Iroll produces a, Imark across the 
sheet, 1resulting in a, poor grade of paper. For 
these 1reasons, -an aluminum covered Iroll covered 
With Soft Irillibber giWes poor IreSUIts. 
In order to overcome the foregoing objections 

and dificultieS, an object of my invention is to 
1prowide for COVering the body portion of a, 1roll 
With a, Ianotlded ibrouis Imaterial. 
Moulded fibrous material because of its dura 

bility does Inottend to Creep as soft; Irubber but 
Imaintains a, UIniform Wal thickness and Iremains 
concentric and perfectity balanced. Also Imoulded 
fibrous Imaterial is lighter than aluminum, thus 
producing a, Still Intich · 1ighter Iroll than a 
puire alUIaninum Irol. ?his Ineans that the rols 
are easy to handle in case of Iremoval from the 
Imachines. Furthermore, the rols, since the 
Imoulded fibrous Imaterial is Iighter thara alumi 
Inum, are easy to balance, both statically and 
dyInBInically7. - - 

Then tioo, 1moulded fibrous Imateril is impervi 
OUS to Oils, Imoisture, heat, Weak acids and alka 
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1ines, whereasmetal Irols without aprotective cov 
ering are quite Irapidly pitted So that Wear is in 
creased on the Irol and on the Wire Innesh. ?The 
wear on the wire Innesh is, furthernore, 1materially 
1reduced becallse the Coeicient of friction of 
1moulded fibrous 1naterial whera Wet is Weity loW7. 
?The wire Imesh is Very expensive and thus by Ipre 
venting Wear and deterioration Iresults in a, great 
SaVing. 

A. 1roll COVered With fibrolIS Imoulded Imaterial 
has but) 1ittle affinity for the paper pulp Carried 
by the Wire mesh and, for this Ireason, the 1rols 
tend to Clean themSelves When in service instead 
of the ibres sticking to the roll as it does With 
coverings of other Imaterial. Since the Irolls are 
kept Clean in Service, Clogging of the Wire IaneSh 
is Substantially eliminated, With the IreSult that 
a, Superior Culality of paper is produced. "ThiS 
sticking action of Ipaper pulip to the Iroll is Cumul 
1ative, that isto Say, on each IreVolution of the Iroll 
a, 1ittle bit Imore of the paper pulp is added to 
that which is aliready present, until eventualy the 
surface becomes uneven and bumpy. Particu 
larly, in the CaSe Of preSS Irols for Ipaper Ianal Chines 
(Inot shoWin) it iS Very important that the top 
IpreSS Iroll have aS Illittle ainity for the IOUIllip and 
paper fibreSas pOSSible, because any Sticking of 
the Sheets Of paper to the preSS Irols CaUISes the 
paper to tear which means thatitis inecessary to 
thitead the Sheets Of Ipaper thitough the Imackaine 
again With a, Considerable loSS Of time and a 
COtteSpoinding deCreaSe in prodUICtior?. 

IImaSimulch aS, the InnOtlded ibrolis Imaterial is 
uinalifectied by teramperattlireand InoistUIre, the tolls 
Imay be StOIred itadefilinitely WitillOut a, Change in 
the Characteristics of the C0Vering Imaterial. 

CDther adVaintages and a, ifuller UInderstanding of 
- Imy invention Imay be had by Ireferring to the fol 
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loWing detailed deSCItiption taken in Connection 
With the aCCOImpainying draWings in Whica: 

FigUIre 1 1TepireSeintS a, Side eleVational View7 of a 
Iroll ConStructed irl aCCOrdaince With the feattres 
of Iny inventiOIa, Iparts of Which being cut away 
at One end to ShaOW the Vatious elements. 

Fig. 2 is ail enlairged longitudinal Sectional View 
Of a, Iroll eimbodying the ifeatuites of my inVention 
aind haWiing the Ceintral portion 1temoWed. 

Fig. 3 is an ellairged longitudinal Sectional Wiew 
of a, roll embodying Imodified constructional 
ifeatUIIreS Of I1y in Vention. 

Fig. 4 is a side eleVational Wiew of a fragmentary 
portion Of a, Ipape Ianalking Innachine. 

Fig. 5 is an end Wiew ShoWing the Imanner in 
Which Strips of ibrous Imaterial Imay be wound 
helically or edigewise about a Imandrel for imaking 
Imotlded fibrous Sections haying the grain of the 
ibreS SubStaintially perpendicular to the axis of 
the Iroll Upon Which they ate to be mounted. 

Fig. 6 is ail eild eleWational View of a, Imoulded 
fibrous Section formed in the Imanner ilustrated 
in Fig. 5. 

Fig. 7 iSa, plaill WieW of the imoldied fibrous Sec 
tion ShoWTal in Fig. 6. 

Fig. 8 iS a, Side eleWational Wiew, partly in Sec 
tion, of a, CompoSite Iroll covered with a, plurality 
Of IllOulded fibrol1S Sections having the grain of 
the fibres Iperperadicular to the axis of the Iroll, 
and -- 

Fig. 9 is a, View Similar to Fig. 8, but illustrat 
ing a, InnOdified iOrial Of SeCUIring the Innouldied fi 
brouS SectionS Upoll the Cylindrical body portion. 
Referring to IFigS. 1, 2, 3 and 4 the Ireference 

Character 10 1represents a, Iroll constructed in ac 
Cordance With the ifeatures of Iny invention. 
A8 illuStratied in Fig. 4, the top Surface of the 
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1Tols 10 define a, 1plane Upon which an endless 
Wire inesh II Irides for Carrying the paper pulp. 

A. 1roll Comprises, generally, a, Cyindrical body 
portion I6 having pluks IT secured within the 
ends thereof by Ineans of the illustrated Imachine 
sCrews. Integraly formed with each plug IT is 
ain OUltWardly eXteInding truInnion I8 abott, Which 
the Iroll Irotates When mounted in a, paper mak 
ing 11achine, as illuStrated in Fig. 4. 
In accordaince With Imy invention I prowide for 

COVering the Cyindrical surface of the body por 
tion I6 With one or Imore moulded fibrous sections 
14. The Inoulded fibrous sections I4 are in the 
form of a, Cyindrical tube, 1having a slightly 
1airger internal dianneter than the external diam 
eter of the body portion, 16. The moulded fibrous 
Sections I4 may also be of any desired length. 
For purposes of SectIring the moulded fibrous 

SectionS upon the Cylindrical body portion 16, 
I prefer to lutilize a, Cement I5 or other suitable 
binding agent. While there are Warious Ways 
of adheSiWely Securing the moulded fibrous 
Sections to the alumainum body portion I6, I pref 
erably employ the folowing Inethod: 

1. Clean the aluminum body portion I6 so that 
10 trace of grease or Oil 1temains. 

l) 

2. Heat the altInintIma body portion I6 and the 
Imoulded fibrous Sections I4 in an oven to a tem 
perature of 75° to 80° C. (165° to 185° F.) for 15 
Iminultes. 

3. RenOWe the altuminum body portion, 6 and 
the Inoulded fibrous Sections from the oven 
and Uniformily apply an aidthesive ImixtUIre to that 
portion of the body Which Will Ireceive the first 
InOUlded fibrotIS Section. 

4. PreSS the first Imoulded fibrous Section upon 
the Cylindrical body portion, 6. 

5. Apply the adheSiWe Imixture to each Succes 
SiWe Section, but Slightly 11101e at the joint, aLad 
oreSS the Iterinaliaing InnOUIlded fibrouls Sections OIn 
in the Same Imanner as the first one was pressed 
OITl, 

6. After the InnOUlded fibrouS Sections a1te 
IpreSSed Upon the Cylindrical body portion 6, re 
turn the CompoSite Iroll to the oven or heater, 
and Subject to a, ternepiratUIre of approximately 
75° to80° C. for a, period of 60 minutes. 

7. Remove the compoSite Ioll from the ovem 
and alloW7it t0 Cool tio the Iroom temperature. 

8. After the CompOSite Iroll is Cooled to Toom 
teImperature, place in a, lathe Orgitinder and Sult 
face to the Iregtired diameter. 

9. Balaince the composite Iroll both statically 
and dynanicaly7. 

BecatSe of the SIntig fit, Weity little adhesive 
Imixture Will Te:Imain between the Cylindrical body 
portion I6 and the Imoulded fibrous Sections . 
FOI thiS IreaSOIa, the Inmoulded ibrOUS Sections 
have Ino tendenCy to Iptill a Way frorm the body 
portion 6. The adhesive imixture, in addition, 
to Securing the Illoulded fibrous Sections upon the 
body portion I6 prowides a, Water-proof Seal be 
tWeen the buitt joints of the adjacently disposed 
Imoulded ibrous Sections, With the 1tesult that the 
pulp Solution and other foreign imaterial Caminot 
Contact the alUIminum body portion. 

BeCatise of the Irelatively great length of the 
Tolis, the 1moulded fibrous Sections have a, Slight 
tendency to SWel longitudinally. This action 
SerVes to iftLIrther tighten the butt; joints, and 
thereby inSUIre additional Security to a, water 
proOf bolad. 
In Fig. 3, the Imoulded fibrous Sections I4 are 

Secured upon the Cyindrical body portion I6 by 
ImearaS Of the end plates 21. As illustrated, the 
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end(1plates 2I aresectured to the plugs II bymeans 
of the spring clips 22 and the machine screws 23. 
"The spring clips 22 yieldingly compress the 
1moulded fibrous sections f4 closely together, 
thereby prowiding a water proof seal between the 
butt joints and, at the Saine tine, 8low the 
Imoulded fibrous Sections to SWell longitudinally, 
AS is Wel known in the art, the Imoulded fibrous 

sections may be made by winding a, thin sheet 
of fibrous material either parallel or at, 1right 
angles to the axis of the body portion 16. "The 
Wiews of FigS. 1, 2 and 3 illustrate a, 1roll having 
the motlded fibrots Sections Imade by Winding a, 
Sheet of fibrous Imaterdal paralel to the axis of 
the body portion I6. Whereas, in Figs. 8 and 9 
the sheet of fibrous Imaterial is wound edgewise, 
thus Imaking the fibres of the Imoulded fibrous 
Sections 44 SubstaIntialy , 1perpeIndictillar to the 
axis of the body portion I6. ’- 

IRolls having the fibres of the moulded fibrous 
sections perpendicular to the axis, are preferably 
suitable for press Work, Rols of this type have 
a, certain degree of resiliency Inecessary for ob 
taining good IreSUltS. PreSS 1tolls for paper Ima 
chines, in the past, have been Constructed of 
granite, but these are abrasive and cut the paper 
sheets. "The resiliency, together with the other 
properties of the moulded fibrous sections, Imakes 
B, 1press Irol, Constructed in acCordance With the 
ifeatures of Inny invention, Wery Suitable for paper 
Work. - 

?he Imoulded fibrous Sections, having the grains 
of their ifibres substantially perpendicular to the, 
axis of the Iroll Upon Which they are 1mounted, 
Imaybe constructedin accordance with theteach 
ings of the Patent, 1,725,124 isSUIed to F. J.Banister 
on AUIg. 20, 1929, and BSSigned to the asSignee of 
this invention. "That patent Shows forming a 
unitary structure from layers of fibrous Imate 
1rials by impregnation With thermosetting 1resinoid 
such as phenolic CondenSation Irestin and then 
molding under heat and pressure. IEither a 
1aminated structure or a, 1mon-laminated strt1ctUIre 
thus is obitained according to the disposition of 
the ibrous layers. 

Generally, a, 1narroW strip of fibrous Imaterial 
4, asillustrated in Fig. 5, is wound helically o 
edgewise about a, Imandrel UIntil the desired lon 
gitudinal length is obitained. The InarroW Strip 
of fibrous material 4 is properly apertured at 
11niform Spaced interWals SUICh that When it is 
folded longitudinally the apertUIres 1preseint V 
shaped notches 42 which compensate for the dif 
ferences in the internal and eXternal diameters. 
IHowever, it is to be UInderstiood that any other 
Well known method may be employed for Con 
structing moulded fibrous Sections having the 

· grain of their fibres Substantially perpendicular 
to the axis of the 1toll Upon Which they are to 
be mounted. The helically wound fibrous sec 
tions are finally moulded With a, heat-harderied 
binder, thus; forming a, Cylindrical Section as 
shown in Figs. 6 and 7. "This Constrtiction gives 
?increased meChanical Streingth and durability 
which Imakes the Irols very suitable for pressing 
pUIT00SeS. 
Press Irolls frequentily have to be reground to 

true up the SUIrface, thUS Correcting for Wear any 
Imon-uniformity that Imay OCCur from hard USage. 
I find that, 1preSS Irols COVered With Innoulded 
fibrous Sections Can be Ireadily Imachined and 
ground, 1produCing a, Very Smooth and UIniform 
surface. 
As illustrated in Fig. 8, the Inoulded ibrous 

sections 44 are Sectured Upon the Cyindrical body 

3 
portion 36 by means of the end plates 4T. "The 
end plates; 1mBy be secured in position by any 
Suitable Ineans, In IFig. 8 the oultWardly eXtend 
ing trUInnions 49 Bre threaded to Ireceive B, 1att 
48. A Irinodified forn of securing the plates 4T, is 
shown in Fig. 9 wherein the plates 4T'aresecured 
to the Cyinditical body portion 36 by means of 
Stuld bolits, 50. 

IBy the foregoing Construction the 1moulded 
1ibrous Sections Bre pressed closelly together thus 
giving the property of one Contiatious moulded 
fibrous Covering for the body portion 36. As 
Ipreferably illustrated, the moulded fibrous Sec 
tions and the body portion 36 are provided with 
Slots 45 and 46, Irespectively, so that the 1moulded 
fibrous Sections Imaybekeyed upon the cylindrical 
body portion 36. - 
Rols Constructed in accordance with my in 

Vention are eConomical to 1manufacture, "The 
Cylindrical portion and the moulded fibrous sec 
tions Imay be constructed in diferent plants and 
be either assembled by the Imanufacturer before 
they are Shipped or bythe User. 
Furthernore, the Cylindrical body portions may 

be COVered indefinitely With the Imoulded fibrous 
Sections Without Scrapping the 1metal body por 
tion. When Imaking repairs it is only necessary 
to Ireplace the particular moulded fibrous sec 
tions that Imaybe danaged or worn. 
Another marked advantage of rols covered 

With fibrous sections is that the sections may 
be aSSembled by the User instead of sending the 
1netal body portions away to be Irecovered, as is 
the Case Bit the preSent tine where Irubber cover 
ing istitilized. - 
Since Certain Changes in my invention may be 

Imade Without departing fron the spirit and 
SCOpe thereof, it is intended that all Imatters con 
tained in the foregoing description and shown 
in the accompanying drawings shal be inter 
preted as Ilustrative and not in a, 1imiting sense. 
I Clailan as Inny invention: 
1. A Iaethod of Inaking a, composite roll com 

prising Constructing a, cyindrical body portion, 
forming a plurality of Cyindrical fibrous sec 
tions boUInd together by a hardened binder, heat 
ing the Cyindrical body Iportion and the cyin 
drical ibrous Sections, applying an adhesive ma 
terial to the Cyindrical body portion, pressing 
the Cyindrical fibrous Sections upon the cyin 

a body Iportion, and drying the composite 
"Oll, - 

2. A Inethod of Iaaking a, composite roll com 
priSing Constructing a Cyindrical body portion, 
1Orming a, plurality of Cylindrical fibrous sections 
bound together by a hardened binder, cleaning 
the body Iportion, Iheating the body portion and 
the ibrous Sections to a, temperature of 75° o 
80° C. for 15 IninuteS, applying an adthesive Imix 
ture to the body portion, IpreSSing the ibrous sec 
tions Upon the body portion, heating the com 
1posite Iroll to B, tenperature of 75° to 80° C. for 
a, 1period of 60 IninuteS, allowing the Composite 
1roll to Cool to 1room temperature, 1tefacing the 
Surface to the deSired dianneter and balancing 
the composite rol. - 

3. A. Inethod of applying a, Inoulded fibrous 
Imaterial Upon a, Iroll CompriSing heating the Iroll 
and the Inoulded ibrouis Imaterial, applying an 
adhesive Imaterial to the Irol, preSSing the mould 
ed fibrous Inaterialupora the Irol, drying the com 
posite Irol, and refacing the Surface to the de 
Sired diBIneter. 

4. A Innethod of applying a, Imoulded fibrous 
Imaterial Upona Irol CompriSing Cleaning the Iroll, 
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heating the roll and the Ioulded fibrOUS 1B 
terial to B, temperature of 75° to 80° C., Bpplying 
an adhesive mixture to the Irol, preSSing the 
Imoulded fibrous Imaterial Upola the Irol, heating 
the composite Iroll to a, temperature of 75° to 
80° C., Bllowing the Composite Iroll to Cool, 1te 
facing the surface to the deSired diameter. 

5. A 1ong Iight Irol1 comprising a, 1ong tubular 
Imetallic 1member, 1means for Irotatably Imounting 
the tubular Imetallic Inember, and B, pltrality of 
tubtilar 1members Imoldied froa1 a, 1ilbroUS 11nate 
Irial and 8, Iresinous binder diSp0Sed on the tubular 
metallic Imember and in end to end Telation, the 
1molded tubular Imernbers being Ceramented to the 
tubular inetalic member and to One BInother 
thereby Substaintially COVering the Imetalic Timem 
ber and presenting a long Iroll surface of molded 
Imaterial. - - - 

6. A long light Iroll comprising a, 1ong tubula: 
aluminum Inernber, plligs, 1motInted in the end of 
the ttlbular 11ember, trtInniorls Cartied by the 
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plugs and B, plurality of light tubular Thembers 
Imolded iron a, fibroUIs Indaterial and a, IreSirlOUS 
binder disposed in end to end 1relation ora the 
all Innintim Inernber, the Ianolded tulbllai In:le:InberS 
being Cennented to the aluminUITrl Innernber and 
to One another to prowide a, 1Toll SUlbStantially Co7 
ered by the Innolded Imaterial and a, 1ong Toll . 
surface. - - 

7. A long light, 1toll for paper Imills in Which B 
Chemically tTeated pulip is handled, CompriSing B 
loag light tulbulBI BlUImain11In Illeriber, trUInniOnS 
CBTried by the tllbulBI Imermber, a, pl11rality of 
1ight tllbillar 1menabers Imolded from B, fibrolis Inal 
terial B.Ind a, IreSinOUS Ibilder diSpOSed iia end to 
end Irelation on the Bll ImainUIan Inmerimber, the T1Old 
ed tubularmembersbeing cemented to the alumi 
InUI1.1meranberaild to One Binothe prowiding B, long 
Iroll surface hBWing a, 1oW Coeficient of friction 
and Which is UImafected by Chemically treated 
IOUIllip and InoiSture. 

WILLIAIMI, K. IBRINDLE:Y. 
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