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AQUEOUS DISPERSIONS IN MANUFACTURE 
??T PAPER??ARIDAND THE L?K? 

Chester R. MacDonald Ramsey N.J. assignor to Ti8 
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corporation of MaSSachuseffs 

Appiication May14?1954?Serial No.429,750 
11 Claims (Cl?92?41) 

This invention relatesto the production of paperboard, 
and is more particularly concerned with production of 
So-called multi-cylinder board wherein a film of asphalt 
or the like in the form of an aqueous dispersion is inter 
posed between certain plies ofthe board during the course 
ofits manufacture on a multi-cylinder machine. 

Multi-cylinder board is used for a wide variety of pur 
poses Among its principal uSes is the manufacture of 
boxes. 

In many of Such commodities?it is desirable that the 
moisture content of the goods packed in the box shall 
remain constant during Storage shipment and Shelf life, 
i e.?be not Subject to material change by paSSage of 
moisture vaporfrom the goodsin the box to the Surround 
ingatmosphere orviceversa. 
With thatin view multi-cylinder board has heretofore 

been manufactured by processes involving the interposi 
tion of asphaltin aqueously dispersed form?as a film be 
tweencertain of the plies whereby to provide in the Sub 
sequently dried board a barrier designed to resist the 
transmission of moisture vaportherethrough This type 
of operation is shown for example in patent to Kirsch 
braun 1,616,901. 
Thus in prior practise the film has been applied by 

means of an applicator device disposed between the 
selected cylinders of the multi-cylinder machine the ap 
plicator device comprising essentially a rotatable roll par 
tially submerged in the bath of the dispersion So as to 
pick up a quantity of the dispersion on its Surface and 
transferit by contact with a surface of one of the wet 
plies formed by one of the cylinders immediately ahead 
ofthe device. 

In orderto secure maximum benefits?itis desirable that 
the film thus applied be uniform and continuous i e? 
free of so-called pinholes or otherimperfections through 
outthe area ofthe sheet and of predetermined thickness, 
depending upon the requirement for resistance to mois 
turevaportransmissionin the finished product. 

Bearingin mind particularly thatin this operation the 
aqueous dispersionis applied between wet freshly formed, 
plies ofthepaperwhicharethemselves relativelythin and 
moreover highly tender at this stage the attainment of a 
perfectlycontinuousfilm ofuniform predetermined thick 
ness throughoutits area has entailed numerous dificulties 
in actual practise. 

Inmypriorpatent?2,622,491?therearedisclosed certain 
featuresincluding means formetering the flow of the dis 
persionto and maintainingitat a desired concentration 
andlevelin the supplyboxforthe applicator roll In my 
co-pending application?Serial Number 86,162 filed April 
8?1949, now Patent No.2,694963 there are disclosed 
means whereby the rate of delivery of the dispersion to 
the supply box as well as the speed of rotation of the 
applicatorrollitself are made responsive to variations in 
the rate of travel of the wet?freshly formed ply or plies 
ofpapertowhichafilm ofthe dispersionistransferred by 
*he roll. * * ? 

Although the means disclosed in my aforesaid prior 
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patent and co-pending application have served to improve 
the operationin actual practise there nevertheless remain 
various heretofore unattained desiderata centering chiefly 
around the dificulties in Securing uniformity and con 
tinuity of the applied film as wellas other dificulties of 
operation. 
As will be clear from the foregoing the film of dis 

persionis applied in the prior practise by the pressure of 
the applicator roll during the rotation thereof against the 
Surface ofthe wet ply orpliesin theirwet?freshly-formed, 
and hence tender?Stage Accordingly the rotational Speed 
ofthe rol!?as wellas the pressure exerted by the roll upon 
the wet sheet for transferring the film thereto are im 
portant considerations governingthe final results achieved. 
Although the expedients disclosedin my above identified 
patent and co-pending application have as above Stated, 
improved the operation?itis found in actual practise that 
the best results are in many cases difficult if not im 
possible to attain. 
The principal object of the invention accordingly is 

to provide a new method and apparatus whereby these 
deficiencies may be overcome. 
Another object of the inventionis to provide a proceSS 

of and an apparatus forthe production of multi-cylinder 
paperboard of the type having a film of material capable 
of serving as a moisture Vapor barrier or other Similar 
function?interposed between certain of the plies of which 
the boardis composed and wherein the film may be ap 
plied during the manufacture of the multi-cylinder board 
in a manner independent of the rotational Speed of the 
applicatorroli and independent also of and indeed with 
out relyingupon pressure between the applicatorroll and 
the wetply orplies, 

These andother objects and advantages ofthe invention 
will be more readily apparent from the detailed descrip 
tion below. - 

Briefly stated these objects of the invention may be 
achieved by employing between selected adjacent ones of 
the cylinders for forming the desired number of plies an 
applicator mechanism comprising in its essentials a box 
formaintaining a Supply of the desired dispersion a rotat 
able roll partially submerged in the box for picking up 
during the rotation thereof a layer of the dispersion the 
box and the roll being positioned So that the Surface of 
the latteris at a considerable distance away from the Sur 
face of the ply or plies of paperinits movement there 
above and a device whereby under the infiuence ofjets 
of air moving in a substantially horizontal direction and 
impinging upon the roll near the top thereof dispersion 
from the layer picked up by the rotating rollis blown 
therefrom and caused to be propelled into contact with, 
and form a smooth continuous uniform film upon the 
downwardlyfacing Surface of the paper duringthe passage 
thereoffrom one of the machine cylinders to the next. 
The invention will be described with particular refer 

ence to theuse ofaqueous dispersions ofbituminous mate 
rial such as asphalt designed to Serve as a vapor barrier 
material in the finished paperboard made therewith It 
will be apparent from the description however that the 
inventionis equally applicable to the production of multi 
cylinder board wherein aqueous dispersion of other film 
forming materials as for example resins tars waxes, 
rubber?both natural and synthetic and Suitable Combina 
tions thereof are to be interposed as a layer between 
certainpliesofthe board duringthe manufacturethereof 

In the accompanying drawings: 
Fig?1is a diagrammatic viewillustrating certain parts 

of a multi-cylinder machine having apparatus installed 
thereon in accordance with my invention; 
?ig?2is aview on a larger Scale and partly in CrOSS 

section,showing an embodiment of the inyention; 



2,778,284 
3 

Fig 3 is a view in plan of the apparatus illustrated 
in Fig 2; 
Fig.4 is an enlarged fragmentary view in perspective, 

of part ofthe apparatus?illustratedin Figs.1-3: 
Fig 5 is a view in transverse cross-section of a modi 

fiedform ofapplicatorrclthatmay be employed; 
Fig 6 is a fragmentary view part?y in eievation and 

partly in Section of aacther fcrm of applicator roll that 
maybe employed:3nd 

Fig 7 is a fragmentary view in perspective of a 
modified form cf the apparatus of Fig.4. 

Referring to Fig 1 of the drawings there is shown 
Schernatically the wet end of a multi-cylinder machine 
for makingsix-ply paperboard The conventional cylin 
ders one for each ply are indicated at 1 2??3 14? 
15 and 16 for rotation respectively in vats 2??22?23? 
24?23 and 26?SO as to form plies of desired thickness 
from the aqueous SuSpensions of fibrous stock main 
tained in their respective vats in accordance with the 
conventional practise an endless carrier crso-called felt 
or blanket 29 is mounted over the cylinders to receive 
therefrom in Succession while travelling in the direction 
indicated by the arrows?the several plies formed on the 
cylinders Conventional couch rolis for the respective 
cylinders are indicated at 31?32?33?34?35 and 36, 
and a reversing roll for the blanket 29 at one end of 
the machine is indicated at 37 (the correspondiag roll 
at the opposite end not being shown). As will be un 
derstood the superposed wet plies are carried by the 
fe orblanket29to a point wherethesheetissuficiently 
self-sustaining to be passed cver the conventicnal driers 
for drying and calendering the board. 

Positioned intermediate two of the cylinder vats as 
forexamplevats 23 and 24?is a supply box 49 formain 
taininga Supply of aqueous dispersion ofthe desiredfilm 
forming material As Stated this may be an emulsion 
or dispersion of asphalt to serve as moisture VapCr bar 
rier in the finished board Conveniently this m?y be an 
aSphaltemulsion made with clayasemuisifyingagent for 
the asphalt in accordance with the prccess set forth in 
Kirschbraun Patent No.1.969,308. 
Mounted for rotation in the supply box 40 is a roll 

42.preferably constructed as shown in Fig 2. In this 
embodiment the roll is formed on its outer circum 
ferential Surface with relatively closely spaced futes or 
ribs 43?preferably triangularin cross-section extending 
longitudinally throughoutits length The roll may con? 
Weniently be approximately nine inches in diameter and 
of a length corresponding to the width of the machines 
Secured around the roll 29 sc asto be in firm contact 
with the Cuter apices of the flutesis a wire screen44, 
preferably of copper and desirably of about fourteen 
mesh. 
The asphalteraulsion is delivered to the supply box 49 

from a.tank 45 preferably by a positive displacement 
PImp indicated at 47 through pipe 48. Apipe56 is 
also preferably positioned for feeding water from a 
Suitable Source of supply to the box4? in orderto dilute 
the cmulsion from thetank 46 to the desired solids con 
centration The concentration and desired liquid level 
ofthe emulsion in the supply boxis preferably controlled 
in the mannershown in my above-mentioned Patent No. 
2,622,491. 

Although not necessary to the Successful practice of 
the presentinvention?the rate at which the emulsion is 
delivered to the box 4? from tank 46 by the pump 47 
may desirably be regulatedin accordance with the Speed 
of the blanket 29 For that purpose the pamp 47 
may have its drive shaft connected to the output shaft of 
a conventional variable Speed transmission device Such 
as a Reeves drive having its drive Shaft connected to 
the shaft of the rol137?the last-named shaft preferably 
being provided with a Suitable clutch for disengaging 
roll37fromits connection with the pump 47. 
Aswill be seen from Fig.1 the box 49 is positioned 
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4 
at an elevation with respect to the path of the blanket 
29 Such that the uppermost pointin the path of rotation 
of the rollis at a considerable distance below the blanket 
29. Desirably this distance may be approximately one 
third the diameter of the roll 42. 

Positioned at one side of the roll 42 and substantially 
above the center line thereof is a pipe 50 having a di 
ameter conveniently from one-third to one-Seventh the 
diameter of roll 42 and having its axis parallel to the 
axis of the roll42. For a roll having the diameterabove 
1Rentioned the pipe 69 may be 1"/ inches in diameter, 
and its longitudinal axis may lie in a plane at a distance 
below the blanket 29 equal to approximately one-half 
the outside diameter of the roll 42. Thus the axis of 
pipe 69 is located above the axis of roll 32 a distance 
equal to approximately three-fourths the radius of roll 
42. 
AS Shown more in detailin Fig?4, the pipe 60 is pro 

vided with a row of relatively closely spaced equi-sized 
perforations 6?? desirably ten #68 drill holes per inch, 
and with a connection 62 controlled by a valve 63?for 
admitting compressed airto the pipe The row of holes 
5 is located as shown sc thatairwill be discharged from 
the pipe in a Substantially horizontal direction and im 
pinge on the roll 42 nearthe top thereof. 
By this procedure emulsion carried up from the box 

46 by the fluted Screen covered roli 42?is blown frcm 
the Screen outwardly and upwardly at an angle in the 
direction of movement of the blanket 29 and deposited 
on the downwardly facingside of the wet?freshly-formed 
ply or plies of paper being carried forwardly by the 
blanket29. 
The pressure at which the airis delivered to pipe 60 

may vary quite widely depending upon the viscosity of 
the emulsion the amount thereof to be deposited per 
unit area of the paper the proximity of pipe @0 to the 
roll 42 and the size and spacing of holes 61. 

In general terms?it may be stated that an air pressure 
offrom say 30to 100 pounds per Squareinch wil1sufice. 
The procedure described possesses amongits important 

advantages the freedom during operation?from depend 
ence upon the pressure of an applicator roll against the 
surface of the wet?freshly-formed tender ply or plies to 
which the emulsion is applied and likewise the freedom 
from deperidence upon the speed of the applicator roll 
for controlling the amount of emulsion applied to the 
Sheet perunitinterval oftime. 
Furthermore the invention makes it possible to dis 

pense with the operation of the device when utilizing the 
paper-making machine for making products requiring no 
interposed film of asphalt or the like Simply by turning 
of the supply of air to pipe 60?without mecessitating 
1owering or dismantling of the supply box 49 and its asso 
ciated partsin such cases?asin priorpractise. 

Still further by transferring emulsion from the Screen 
rol142 to the wet ply or plies of paper through the me 
dium of the jets of airissuing from the perforated pipe 
69 in the manner described the jets are made to Serve 
forimproving the“lay-down" ofthe fibersin the freshly 
formed plies and for minimizing or eliminating bubbles 
otherwise formed or present on the surface of the paper 
atthisstage?and whichare objectionable because of their 
tendency to cause imperfect bonding of the plies as Well 
as decreased resistance ofthe driedfilm tomoisturewapor 
tranSmission. 

Equally important is the fact that this mode of pro 
cedure results in the deposition of the emulsion in the 
form of a completely uniform smooth and continuous 
film and hence afords in the finished dry board a 
markedly superior resistance to the passage of moisture 
or othervaportherethrough. 
Moreover by utilizing the jets of airfortransferring 

the emulsion to the wet ply or plies the latter are Simul 
taneouslyurged and held morefirmly atthisstagein con 
tactwith the surfage ofthe blanket29?in contrastto their 
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tendency to pull away from the latter as in the prior 
practise ofutilizing an applicatorroll operatingto trans 
fer the emulsion by contact with the wet plies of paper. 

In Fig 5 there is shown a modified form of roll 72, 
difering from rol142 in thatin lieu of the cross-section 
ally triangular flutes 43 of rol142?the surface of rol172 
is formed with a circumferential series of semi-circular, 
concave recesses 73?extending longitudinally of the roll 
and Supporting the wire screen 74 at their outerends. 
Fig 6 illustrates stillanother form of roll that may be 

employed In this embodiment the roll S2 is formed 
on its Surface with a series of relatively closely-spaced 
circumferential ribs preferably triangularin longitudinal 
cross-section and Supporting the wire screen at the outer 
ends. 

In Fig 7 there isillustrated a modified form ofthe air 
jct applying means. Thistakes the form of a pipe 90 
having connected thereto a series of aligned small di 
ameter nozzles 9i extending radially outward therefrom 
in a row parallel to the longitudinal axis of the pipe. 
As will be understood the pipe 90 will be positionedwith 
its axis at a horizontal distance from the axis of the 
associated rotatable roll 42 (or 72 or 82) sufficient to 
accommodate the nozzles 91in a position to function in 
a manner corresponding to that described in connection 
with the embodiment of Figs?1-4. 
Although I have fully set forth my invention herein, 

it will be understood that the Several embodiments herein 
described are not to be regarded as restrictive thereof. 
On the contrary numerous modifications and changes 
may be made in the practise of the invention within the 
Scope of the appended claims, 
Iclaimas myinvention; 
1. Apparatus of the class described comprising the 

combination with a multi-cylinder paper machine of 
means positioned between an adjacent pair of the paper 
forming cylinders for interposing a film of an aqueous 
dispersion of waterproofing material or the like between 
the moving paper plies formed in succession on said pair 
of cylinders Said means comprising: (1) a supply box 
for maintaining a bath of said dispersion; (2) a roll par 
tially Submerged in and rotatable in said bath, said box 
and roll being located at a position such that the path of 
rotation of the rollis at a considerable distance below 
the path of movement of said plies;and (3) a perforated 
pipe positioned adjacent said roll with its axis parallel to 
and above the axis of said roll the diameter of said pipe 
being less than that of said roll?Said perforations extend 
ing along the peripheral Surface of the pipe in a manner 
such that air forced therethrough will be directed sub 
stantially horizontally against the surface of said roll ad 
jacent the top thereof in the direction of travel of the 
plies. 

2. Apparatus as defined in claim 1?wherein said roll 
is formed onits peripheral surface with relatively closely 
spaced flutes and carries a wire mesh screen in contact 
with the outerends oftheflutes. 

3. Apparatus as defined in claim2?wherein said flutes 
extend in a direction parallelto the axis of the rol. 
4 Apparatus as defined in claim 1?wherein the diam 

eter of Said pipe is from one-third to one-seventh that of 
said roll and said perforations are dimensioned and 
spacedapproximatelytentotheinch. 

5. Apparatus as defined in claim 1?wherein the per 
forated pipe is located with its axis above the axis of the 
rolla distancelessthantheradius oftheroll. 

6. Apparatus as defined in claim 5?wherein said rol 
hasits peripheral surface fluted and carries a wire mesh 
screen supported bysaidflutes. 

7. Apparatus as defined in claim 5?wherein the diam 
eter of said pipe is from one-third to one-seventh that of 
said rol. 
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8. Apparatus as defined in claim 7 wherein the per 
forations in Said pipe are dimensioned and Spaced in a 
rowapproximatelytento aninch. 
9 The process ofinterposing a film of aqueous disper 

sion of waterproofing material between the confronting 
Surfaces of wet?freshly formed forwardly traveling plies 
of paperboard simultaneously with the formation of Said 
plies which comprises establishing a layer of Said mate 
rial movingin a circular path at a distance considerably 
below the path of travel of said plies causingjets of air 
to blow dispersion continuously from Said layer and pro 
pel the Same outwardly and upwardly at an angle in the 
direction of travel of said plies and onto the Surface of 
one of said plies, whereby to form a Smooth continuous 
uniform film of dispersion thereon before the other of 
Said plies is joined therewith thenjoining Said other ply 
with Said film-carrying ply Saidjets of airimpinging hori 
Zontally against said circularly moving layer from posi 
tionsabove the axis ofthe path of movement ofsaid layer. 

10 An applicator device for applying an aqueous dis 
persion ofwaterproofingmaterialto a wet freshly-formed 
ply of paper moving thereabove comprising a supply box; 
a roll partially Submerged in Said box and rotatable 
therein in a path at a considerable distance below the 
path of movement of Said ply and air-jet meaus posi 
tioned adjacent said roll for causing dispersion picked 
up from the box by the roll during the rotation thereof 
to be blown outwardly and upwardly from the rollat an 
angle in the direction of movement of the web said 
means comprising a pipe positioned with its axis above 
the axis of said roll and having a row of perforations 
therein so arranged that air forced therethrough willim 
pinge in a substantially horizontal directionagainst the 
surface oftherolladjacentthetopthereof. 

11 An applicator device forapplying an aqueous dis 
persion ofwaterproofing materialto awet?freshly-formed 
ply of paper movingthereabove comprising a Supply box, 
a roll partially Submerged in Said box and rotatable 
therein in a path at a considerable distance below the 
path of movement of said ply and air-jet means posi 
tioned adjacent said roll for causing dispersion picked up 
from the box by the roll during rotation thereof to be 
blown outwardly and upwardly from the rollat an angle 
in the direction of movement of the web Said means 
comprising a pipe positioned with its axis above the axis 
of said roll and having a row of perforations therein so 
arranged that air forced therethrough will impinge in a 
substantially horizontal direction against the surface of 
the rolladjacent the top thereof said roll beingfuted on 
its peripheral surface and having a wire-mesh screen 
mountedon the outerends ofitsflutes. 
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