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This invention relates to paper coating methods and 
apparatus. It has particular reference to processes in 
which ?uid coating composition is smoothed into a uni 
form ?lm on the surface of a paper web by means of a 
doctor at a location where the paper web is carried on 
the surface of a rotating roll, and in which a pool of the 
?uid coating composition is maintained on the surface 
of the moving web immediately in advance of the doctor. 
Such coating processes have been successfully used in 
the coating of large tonnages of paper as apart of its 
manufacture on the paper making machine. In the 
commercial use of this process, however, when speeds 
have been increased above the order of 800 feet per min 
ute, increasing trouble with streaks ‘in the ?nished coat 
ing has been encountered. It is the object of this in 
vention to reduce or eliminate this dif?culty and thus 
make possible higher operating speeds with coaters of 
this type. 

In the said coating process the movement of the paper 
web in the bottom of the pool of coating tends to carry 
the coating with it. Since only a minute quantity of 
the coating is able to pass under the doctor on the sur 
face of the paper, most of the moving coating is held 
back by the doctor and tends to flow along the surface 
of the doctor in a direction away from the surface of 
the roll. It then runs backward over the top of the 
forwardly moving coating, forming a continuous cir 
culation of the coating in the surface of the pool. This 
circulation becomes more rapid and the pool of coating 
becomes visibly more and more violently agitated as the 
speeds are increased, and this is believed in some way 
to be responsible for the increasing occurrence of streaks 
in the ?nished paper as the speed of operation is in 
creased. We have now found that we can greatly im 
prove the operation and substantially reduce or eliminate 
the occurrence of streaks in the ?nished paper, and there 
by make higher operating speeds commercially possible, 
by diverting this outward flow of the coating from its 
normal path along the surface of the doctor and di 
recting it, at least in part, back towards the center of 
the pool before it reaches the surface. This, we ?nd, 
can be conveniently accomplished by providing one or 
more baffles along the face of the doctor in the path of 
the stream of coating which tends to ?ow outwardly 
along said surface, all as hereinafter more particularly 
described. 
The invention will now be further described with 

reference to the accompanying drawing in which: 
Fig. l is a fragmentary diagrammatic view, partially 

in section, of a coating device of the type described be 
fore application of the present invention thereto, indi 
cating roughly how it is believed that the coating in the 
pool is caused to circulate due to the movement of the 
paper which constitutes the bottom of the pool. 

Fig. 2 is a fragmentary diagrammatic illustration of 
the pertinent portions of the web-carrier roll and the 
doctor blade which enclose the pool of coating material, 

10 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

2 
and showing the modi?cations which characterize the 
present invention. 

Fig. 3 is a view similar to Fig. 2, but illustrating a 
modi?ed form of baf?e for de?ecting the stream of 
coating ?owing outward along the doctor. 

Fig. 4 is a similar view illustrating the use of a plu 
rality of battles for de?ecting the outwardly ?owing cur 
rent. ' 

Referring ?rst to Fig. l, the paper web 11 is carried on 
the surface of the roll 12 which is rotating in the direc 
tion shown by the arrow. The doctor blade 15 is 
mounted on a suitable framework 16 which may, if 
desired, be provided with a pivotal mounting, as indicated 
at 17, on which it can be swung away from roll 12, for 
cleaning, threading, or other purpose. Fluid coating 
composition is maintained in a pool 21 formed in the 
angular bight between the surface of the paper web 11 
carried on roll 12, and the doctor 15. The pool 21 of 
coating is maintained at the desired depth by continuous 
or intermittent feeding as through a shower pipe 22. 
The continuous movement of paper web 11, on roll 

12 along the bottom of the pool 21 naturally tends to 
drag along with it the adjacent portions of the coating, 
which tendency apparently becomes more and more pro 
nounced as the speed is increased. Since only an ex-v 
tremely thin layer of coating is able to pass under doctor 
15 on the surface of the paper web 11, the major part 
of the coating which is following‘ the movement of the‘ 
paper web 11, is wiped off of the paper by doctor 15 
and ?ows away from the roll 12 along the surface of 
doctor 15, as indicated crudely by the arrows in Fig. 1. 
As the speed is increased, the increase in this current 
in the pool 21 of coating becomes apparent from an in 
creasingly prominent “boiling up” of the coating as il 
lustrated at 23. As the speed is stepped up, streaks in 
the coating on the ?nished paper become increasingly 
evident until they reach a point where further increases 
in speed can not be made without rendering a prohibi: 
tively large portion of the production commercially un 
acceptable. 
While the cause of these streaks is unknown, it ap 

pears to be related in some way to the turbulence of the 
coating in the pool 21. It has been conjectured that 
at least some of the streaks may be due to air bubbles, 
assumed to have been entrained in the coating at the 
turbulent surface of pool 21, which may be carried onto 
the paper and drawn under the doctor, resulting in 
elongated areas of relatively little or no coating on the 
paper surface. It has also been conjectured that the 
turbulence may cause local variations in hydrostatic pres 
sure, immediately in front of the working edge of the 
doctor, which may also be at least in part responsible 
for some of the streaks observed in the ?nished paper 
as speeds are increased. It is also thought that other 
and less clearly understood causes which may be more 
or less closely related to turbulence in pool 21, may be 
at least partly responsible for the observed defects. 

Referring next to Fig. 2, which illustrates one embodi 
ment of the present invention, paper web 11, carrier roll 
12, doctor 15 and holder 16 are as illustrated in Fig. l. 
A new element, baffle 31, which has been added in Fig. 2, 
is shown as clamped in holder 16, along with the doctor 
blade 15. The presumed effect of the baffle 31 on the 
circulation of the ?uid coating composition in pool 21, 
is indicated by the arrows in Fig. 2 which show how it 
is believed that the upwardly ?owing coating stream is 
de?ected by baf?e 31 and directed back towards the rela 
tively quiescent coating material in the center of the pool, 
'before it reaches the upper surface where it appears as a 
“boiling up” of substantially less intensity than in the 
absence of baffle 31. With this arrangement, regardless 
of theories as to cause, the number of streaks appearing‘ 
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on the ?nished paper at any given speed is greatly re 
duced or entirely eliminated, thus making possible opera 
tion at substantially higher. speeds than are otherwise 
possiblebefore the-numberand severity of defects renders. 
the operation uneconomic. 

In. Fig. Sisillustrated- aba?le. 36 of a different type 
' which . has. been found.‘ useful . with coating. compositions 
of lower viscosity, thansometimes. used with the device 
illustrated in Fig. 2. -Here1the portion.37 of the ba?ie 
is closer tosthezpap'er. surface thanlis the case in Fig. 2. 
A substantially smaller proportion of the coating which 
is carried. along. with the paper web can enter under 
ba?lesurface 37. Thisgit‘ is.- believed, is then reversed 
in directionby theqaction of, doctor blade,15 and baf?e 
face-.37. and meets the‘ remainingiliquid being carried 
alongwith the :paper, head-on, _thus;=dissipating the harm 
ful energy well below ¢the_~surface :of ithe pool, the assumed 
subsurface currents being again indicated by the arrows. 

In other cases, a pluralityiof. ba'?les camsometimes be 
effectively combined,- asillustratech in Fig. 4, when be 
cause of speed, type of coating;composition being used, 
or other cause, it'is' found dit?cult to's‘ecure a su?icient 
reduction in turbulence by use of a single ba?de. 

Because ofv the' wide variety of coating compositions 
and paper types used in the industry,.as well as varia 
tions in’ the size, angular arrangements, and’proportions 
of the coater'elements which'in themselves form no part 
of the present invention, it is notypossible to give any one 
set of' dimensions and locations for the baffles which are 
necessary to secure the best results in any one instance. 
However, the man skilled in the art, by following the in 
structions-herein given, will have- no difficulty in secur 
ing a substantial reduction, if not complete elimination, 
of the streaks'occurr’ing in the ‘?nished paper when operat 
ing a coater of this type a'tIany-giVen-speed, or in sub 
stantially increasing thev-speed‘atlwhich the machine can 
be operated while keeping streaks in the finished‘ paper 
below practical ‘commercial ‘ limits. 
When operating the- coating device as illustrated in 

Fig. 1, it will be observed-as speed is increased, that'the, 
turbulence in pool 21 increases'as shown by an increase 
in size and'height-of the “boiling up” 23. As speeds 
are increased, particularly with coatings of lower- vis 
cosity, the whole surface of‘pool 21 becomes violently 
agitated'and coating material is ‘splashed out of the pool, 
splattering adjacent‘parts of the machine and even spot 
ting thepaper. At the same time,lstreaks in the ?nished 
paper become increasingly evident until they render the 
operation commercially impractical. 
To correct this condition, ‘a ba?le may be inserted as 

illustrated in Fig. 2' or Fig. 3. Ifv the improvement is 
insuf?cient, a broader bathe, i. e. one which projects 
farther out from the surface of the doctor, may be sub 
stituted or an additional ba?ie may be added as illus 
trated in Fig. 4. It has also been observed that faulty 
operation also takes place when the surface of pool 
21 becomes too quiescent. If this is found to be the 
case the second ba?ie, if.present, may be removed. Other 
wise a narrower baffle,,i. e. one which does not project 
so far from the surface of the doctor, may be substituted, 
or the angle of the baffle may be alteredso that the outer 
edge thereof is farther from roll 12, until the appearance 
of streaks in the paper is reduced to a minimum or 
completely eliminated, at the’ given speed. When thisv 
is the case the surfaceof the pool 21 has, in general, 
been :found to be neither quiescent nor violently turbulent, 
but-onlymoderately agitated; When a different coating 
composition, or a rougher or smoother paper stock is 
substituted for that in use, 'even though the machine 
speed remains the same,- ,-it»is generally true thata change 
in the-form, size; ~1ocation,,or number‘of bai?es may be 
required to give bestf results; 
To assist in the, understanding of the invention, the 

following example’ is -. given: The, roll: 12 was. approxi 
mately 20 inches in diameter. The doctor 15 contacted 
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the roll 12 at a point about 30 degrees above the hori 
zontal and formed an angle of about 45 degrees with 
the tangent to the roll surface at that point. The pool 21 
of coating was then about 5 inches deep at the deepest 
point. A conventional type of aqueous coating composi 
tion was being applied at about 47 percent solids to 
a conventional coating ‘stock. At speeds up to some 
thing over: 700 feet-per, minute, no signi?cant difficulty 
was encountered due to occurrence of streaks in the 
finished paper. As speeds-were, increased to and above 
800 feet per minute; however, such. streaks became an 
increasingly serious vdefect in the resulting product. A 
ba?ieisimilarto that'illustrated at.31 in Fig. 2 was then 
inserted. The ba?le projected approximately % inch 
from, and formed'a'n angle' of about 90 degrees with, 
the surface of the doctor 15 at a point about 1% inches 
from the surface of the roll 12. It then became pos 
sible to operateattspeedsjup, to\900 feet per minute with 
out any signi?cant-formation of streaks. 
When, usingacoating of lower viscosity on a coating 

device-of essentially the same dimensions, best results 
were secured by use,» of a baf?e such, as illustrated in 
Fig. 3 in which theez/si inch width face 37 was in contact 
with doctor 15 at a distance‘of about 1 inch from the‘ 
surface of roll'12. In cases. where the turbulence in the 
pool 21 was. still. too great and. streaks were still found 
inrthe paper, a second battle was used as, illustrated in 
Fig. 4, whichstill-further-widened the range of coatings 
which~could~be:satisfactorily. used at this speed. 

In: any case, the man‘ skilled‘ in the art, bearing these 
instructions; in: mind, vcan by. watching the agitation of 
the surface ofpool 21, andcorrelating this with‘ the 
degreeof perfection or=imperfectionrof the ?nished prod 
uct, readily determine-whether'more or less ba?ling action 
is required to give the desired result with the coating 
composition. and-“paper raw stock and on- the speci?c 

_ coatingrmachine-at=hand‘and=at the speed‘required, within 
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commercial limits. 
It is,thus~apparent=that~the~ present invention, when ap 

plied to coating materials- and apparatus of the type set 
forth, serves to better adaptthem to use forthe coating of 
paper in'thev courseof its manufacture on modern high 
speedpaper makingmachines by making, possible higher 
speeds for the coating‘ operation without sacri?ce of 
quality andYor-Vby improving-the quality of the product 
without the necessityfor-anytreduction inspeed'. 
We claim: 
1. In a paper coatingdevice‘which comprises a con 

tinuously'rotatable- paper~web¢carrying roll, and a doctor 
mounted in position for one edge thereof to contact a 
paper web on the surface of‘ said roll to form an angular 
bight adapted to maintain a pool of’liquid coating com 
position in contact with a paper web. on the surface of‘ 
said roll immediately in advance of its passage under 
said doctor; the improvement which comprises the pro 
VlSlOIl of means submerged in said pool for diverting a 
?ow of liquid from along the surface of‘ said doctor to 
wards the surface of said. pool and directing it into 
subsurface portions - of said; pool. 

2. In a- paper coating device which comprises a'rotatablc 
paper-web-carrying- roll,- a doctor mounted adjacent the 
surface of said roll for maintaining'a pool of liquid coat 
ing composition in contact with paper carried on the sur 
face of said roll'and immediately ahead of said doctor, and 

' for allowing‘only a‘thin layer of coating composition to 
remain on the surface of thepaper when‘it is carried by 
said roll under‘said doctor, the improvement which com 
prises the combination with the doctor of at least one 
bathe extending outwardly. from and along the face of 
the doctor directly-into the. main body of liquid in said 
pool, well below the surface thereof, where it is adapted 
to-prevent coating-'icomposition in said pool from ?owing 
along the face of saidtdoctor from thepaper on said roll 
surface, to the‘surface of saidpool and to direct it into. sub 
surface portions of said pool. 
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3. A paper coating device which comprises: a con 
tinuously movable paper-web-carrying surface, a doctor 
mounted adjacent thereto with one edge in position to 
contact a paper Web on said surface to form an angular 
bight adapted to maintain a pool of liquid coating com 
position in ‘contact with a paper web on said carrying 
surface, at least one ba?le means located well below the 
‘surface of the coating composition in said pool, projecting 
from the face of said doctor, and adapted to prevent liquid 
from ?owing along the surface of said doctor to the surface 
of said pool and to direct the ?owing liquid into the sub 
surface portion of the main body of liquid in the pool. 
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