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Fig. 6 is an ‘enlarged sectional'view showing the _ rnepresent invention relates to ‘a testing 
method for determining and‘evaluating various , 
surface ‘characteristics 01' sheet materials,- and 
particularly ofpaper, ' ' , 

In: the, past, considerable di?lcultyi has been I 
experienced in ‘determining the receptivity of 
Paper and» similar products to coating'mate'rials, 
inks, and the like. Prior to the investigation re 
sulting in the present invention it‘was generally 
believed that unsatisfactory coatings resulted 
from some inherent defect in‘ the raw stock from 
which‘the sheet was made. Testing procedures , 
were developed on this theory, but‘ these proved - 
generally unsatisfactory and the only true evalua- _ 
tion of the receptivity characteristics that-could ' 
be reached ‘involved applying the actual coating 
material to the sheet. 7, 
In our investigations, directed toward the over- _ ' 

coming of the de?ciencies of the prior art testing 
procedures, we haveivdiscovered; that the recep 
tivityv of paper and like sheet materials for coat 
ings, inks, etc., is related to the surface ‘char 
acteristics of such materials, and as will herein 
after appear, we have provided ‘apparatus for 
accurately evaluating ‘such characteristics to the . 
end that. the receptivity of any particular sheet to ‘ 
coatings, inks,- -etc.', may be determined, even while 
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the sheet is being manufactured, 'The testing ap_-' 7, 
paratus of our invention is substantially auto- ' 
matic in operation, and-it performsrthe ‘testing 
operation with substantially no rubbing orv me- - , 
chanical workingof the surface which isto be , 
tested, an important feature'in view of 'the'rela 
tionship which we have found to exist between re 
ceptivity ‘to coatings and surface characteristics. 
Moreover, the apparatus of our-invention is simple 
and relatively inexpensive;v it is rapid and easy to 
operate; and the results are substantiallyunaf 
fected by the technique of operation; . 9 
One embodiment of our invention, particularly 

designed for. evaluating the receptivity. of paper 
to coating materials and inks, is illustrated in the 
accompanying drawings and more fullydescribed 
in the following description. In'the drawings: - 

Fig. 1 is a perspective view of the complete ap 

paratus; , ' . i , Fig.’v 2 isan enlarged sectional view on the gen 

eral line 2-2 of Fig. 1; 1 a I . > vFig. 3 isa sectional vlew‘on line 3—3 of Fig. 2; 

Fig; 4 is a'sectional view on the line 4-4 of 
Fig.3-andshows a bottom plan view of one of the 
plate elements comprising the doctor or scraper 
blade'oi the structure shown ‘in Figs. 1 and 3; 
_ Fig. 5 is: a top plan view‘ of the other element 
forming th'e'doctor'blade; ‘ ‘- > 
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operationof the doctor'blade; and » _ } 

‘Fig; 7 is- an 'enlarg‘edsectional view of the ?uid 
trap forming .a part of the'apparatus. ' - ' v 

Reduced'to its basic elements the testing ap 
paratus of the present invention‘ comprises means, 
including a resilient'platen', forvhol'ding the sheet 
‘of paper or other material to be tested substan 
tially ?at, and means ‘including ‘a. ‘vacuum’ doctor 
or ' scraper mechanism for advancing a‘ quantity ’ 
of a suitable testing ?uid‘across the surface of 
the sheet and for immediately thereafter frem'ovr, 
.ing any excess from the surface oi‘ ‘such sheet. 
In the ‘particular embodiment illustrated in the 
drawings, this latter means includes anrelectric" 
motor or otheri'app'aratus'fo'r ‘moving thedocto'r' 

form, relatively high speed. , ~ - ~ , 

, More speci?cally, the apparatus includes a‘suit 
able base I l of wood or metal ‘provided with a'pair 
‘of rigid uprights III which serve as the-‘support 
means for a pair of spaced, parallel guide rails ll. 
The operating and support means for the'vacuuin 

mechanism ‘across-the sheet beingtested- at a uni 

"doctor' blade mechanism comprises afrel'atively I 
> heavy, metallic platef ll'having-‘a pair ‘oi'spaced, ‘ 
parallel grooves is ‘cut therein, l for 'slidably en-' 
gaging the guide rails-Ii; :The platen support ‘for 
the sample includes a sheetoiplateglulssi II of 

suitable dimensions‘ which'Yis positioned on-ithe _ ‘main base l'l intheaarea‘ beneath the guide rails . 

‘I I and alspring operated, press clip "for holding. 
theqsample. 1'v - , ,2‘ - i - - 

' To provide a resilient'supportr for thesample, ‘a , 
?at'pad or cushion 25 of uniform. thickness is dis- ‘ 
posed on top of the‘ glass plate 21. The resilient 
pad“ may comprise aiplurality oi-rsupe‘rposed 
sheets of paper. or a sheet of rubber or other ma 
terial, and should be located between the sample 
and the plate 2! during theoperation of the ap 
paratus. ‘In one particularly satisfactory embodi 
ment of. the‘ inventionlzthe glass plate llyhas a 
width of: about 5 inches and a length ‘of approxi~ 
mately, 15 inches. .The resilient pad 25in this-em 
bodiment ‘is about one-eighth inch thick and 
comprises approximately twentysheetswof a rela- I I 
tively hard paper. » . , 

The supporting plate H for‘ the vacuumv'doctor 
mechanism is moved longitudinally of the appara 
tus by means of an electric motor 21,1abelt '2! 
which extends through suitable openings 3| .in'the 
uprights l3, a ?xed pulley 3,3, and a'm'otor pulleyv 

'\ 34 about-which the belt islwrapped‘ronce around. 
In the interest of smooth, ‘quick starting‘, a spring 
36 is preferablyiinterposedin the belt circuit. ‘ 
I A start and stop switch as for ‘the motor‘?! is ' 



2 
supported on the right hand upright I3 and is 
connected into the electrical circuit for the motor 
in conventional manner. In the particular ap 
paratus shown in the drawings,‘ the plate 11 and 
the doctor blade ‘mechanism which is supported 
thereon are returned to the initial operatlngtposi 
tion by hand. It will“ be‘ understood, (however, 
that a mechanical return can be‘used if desired, 
as for example, by providing a reversing motor. 
The motor switch 38 is so arranged vthat it. au 
tomatically shuts off the motor 21 when the sup 
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porting plate l1 approaches the right hand end I’ 
of the apparatus during the operation of the 

machine. 1 
In the illustrated device,‘ the vacuunr doctor 

blade mechanism includes a two element doctor 
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paratus illustrated in the drawings, this reduced 
pressure is provided by means of a Venturi as-_ 
pirator i", which is connected to a suitable fluid 
source through a valve 61 as illustrated-in Fig. l. 
The aspirator 65 is connected to the vacuum 
chamber 55' through suitable ?exible tubing 59 
and a ‘trap 1| which is supported directly on the 
doctor blade structure 35, the trap being vcon 
nected to the chamber by a short piece of ?exible 
tubing 13 and a metallic tube 15 which extends 
through the upper doctor blade element 51. To 
facilitate control and adjustment of the apparatus 
a vacuum gauge 11 is provided. The gauge is 

'- preferably connected intothe tubing 69,’ and under 

15 
blade 35 which is hingedly supported on the main . 
plate I1 by means of a support arm 31 and .a 
U-shaped spring hinge 39. The spring hinge. 39‘ 
includes adjustable tension springs 41 which serve 
to. biasthe doctor blade'in the ‘direction of the 
sample support means. The-support arm 31 vwhich 
provides the mechanical connection between the 
spring hinge 39 and the two element doctor blade 
35 is integrally attached at one vend to the lower 
elements 43 of the doctor blade and is threaded at 
the ‘other. end ‘for engagement with a suitable 
threaded block 45 integrally attached to they lower 
element of the hinge 39.,It will be apparent that 
the angle of the doctor blade relative to the plane 
of the sample support can be readily adjusted by 
screwing the supporting arm 31 in or out ‘of the 
threaded block element 45. ._ i . , U 

Theytwo elements. of the doctor blade 35 are,‘ 
{particularly shownin Figs. 4, 5, and 6. The lower 

. element 43 has arbeveled under'surface 41 which 
isradapted to rest on the surface-of thesample 
during the operation of the machine. The angle 
of this bevel should be such that when the sur 
face 41 rests flaton thesample the angle be 
tween the doctor blade'and. the plane .of the 
sample, the angle A of Fig. 6, willbe about 30 to 
35 degrees. .The lower doctor blade element 43‘is 
provided with two upstanding sideportions-?? 
for receiving and guiding/the upper e1ement..5l. 
.The upper doctor blade element 5|, is shown in 
bottom plan view in Fig; 4 and comprises a me 
tallic plate-whichis cutaway on its under. sur 
face as illustrated at 53in;F,igs. 4 and 6., When 
the two elements 43 and, 5| are assembled, this 
cut away portion 53‘p'rovides anioutwardly ?aring, 
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normal operating conditions, it will be found ad 
visable to adjust the vacuum within the chamber 
55 to about 15 to 20 centimeters of mercury be 

‘ low atmospheric. ' 

A substantial amount of liquid is drawn into the 
vacuum chamber 55 during the operation of the ' 
apparatus, and :the trap 11 is particularly useful 
in'maintaining even pressure in this chamber. 
Preferably, the trap 1| should be of glass to per 
mit visual examination, andit should be so de 
signed that, it includes spaced entranceand exit 
passageways 19 and 81, asillustratediin Fig. '1. 
It is desirable that the level of the, exit passage 
way 8I shall be below the level of the entrance 
passageway 19 to minimize sudden changes in 
pressure. To facilitate cleaning, oneend of the 
trap may be left open and sealed with a rubber. 
cap 83. In some instances, it may be desirable to 
provide vanes or ba?ies within the vacuum cham 
her as indicated by the dotted lines 85 .in Fig. 4, 
forthe purpo'se'of equalizing fluid flow therein. 
Generally, however, these‘vanes are unnecessary. 
The preferred testing procedure includes the 

. following steps: A sample of the paper or other 
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material to be tested is fastened in place on the 
sample supporting pad 25 by the spring clip 23, 
as illustrated at 81. The sample 81 should have 
a width-greater than the width of the doctor 
blade 35 and a length at- least equal to the length 
of the travel of the doctor blade. Byvirtue of 
the spring‘hinge connection‘ between the doctor 

' blade '35 andthe support and operating means 
, therefor, the doctor blade (can .be readily lifted to 
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vacuum chamber 55 which extends alongsub- . 
stantially the entire .width of the doctor blade. 
The upper element ‘5| is adjusta-bly fastened to ' 
the lower element-43 by means of suitable screws 
51, which. engage threaded openings 59in the 
lower element and which pass through slotted 
openings-6| in" the-upper element. The lower 
surfaces‘of the end edge portions 63 of the upper 
element 5| are, beveled to thesame angle as the 
surface 410i the lower element 43 in order, that 
the‘ doctor blade may rest?at against the sample 
being tested. The'engaging surfaces of the two 
elements 41 and 5| are preferably‘ground to a very 
close fit, and for best. results it is highly desir 
able that the bevel surfaces 41 and 63 whichv con 
tact t-he'sample shall be perfectly flat. . In one par 
ticularly satisfactory embodiment of the inven 
tion the doctor blade had a total width of approxi 
mately 7.0 cm. and‘ a width at the beveled por 

believed ‘desirable. Subatmospheric pressure is 
maintained 'within the vacuum chamber 55 dur 
ing the operation'of the apparatus by the use of 
any suitable mechanism. In the particular ap 
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tion of about .7 cm. Approximately this ratio isv . 
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permit the sample to be put into place. . 
Before starting the test, the doctor blade 35 

and its operating. mechanism are moved to the‘ 
vextreme left hand position, ,as'shown in Fig. 1. 
Also before starting the tests the aspirator‘65- or 
other vacuum' producing apparatus must be 
turned on, as by.operation of- the valve 61, and 
the pressure within'the vacuum chamber 55 of 
the doctor blade structure 35 adjusted to the de 
siredvalue. As stated previously in making tests 
to determine the receptivity of paper to coating 
materials,.best results are obtained with a pres 
sure in the vacuum chamber. of about 15 to 20 
centimeters of mercury below atmospheric. 'With 
the apparatus in'the ‘starting position, as de 
scribed, a quantity-of the‘ testing fluid is applied, 
by means of a medicine dropper or otherwise, 
to form a pool of liquid 89 (Fig. 6), directly ahead 
of the doctor blade 35, as illustrated in Fig. 6. 
Thereupon, the motor switch 39 is operated to 
effect the energization of the motor 21 which 
moves'the' doctor blade mechanism. at relatively 7 
high speedv from the position illustrated in full 
in Fig.3 to' the position illustrated in dotted lines 
in that figure. This movement of the 'doctor 
blade mechanism,‘ in combination with the doc-. 
toring- action resulting from the vacuum which 
is maintained within the chamber 55 causes a 

r 
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very thin coating of the testing material to be » 
spread over the surface of the sample beingtested 
in a very short interval of time. Speeds of'the 
order of about 20 to 30 inches per second have 
been used with very good results. This coating 
will form patterns which can be readily‘ evaluated 
as a measure of the receptivity of the sheet to 
coating materials. If the pattern is uniform and 
continuous, the material has a high degree of re 
ceptivity for the coating materials, and particu 
larly for those coating materials which comprise 
a mixture of an adhesive. such as casein or starch, 
and a pigment, such as clay, satin white or some 
other of the known-coating pigments. If the pat-_ 
tern is discontinuous and contains ?sh eyes or 
other irregularities, difficulty in coating may be 
expected, the amount of di?lculty being directly 
proportional to the amount of discontinuance } 
in the pattern. Comparative,reference standards 
may be set up for any particular test or series 
of tests. By virtue of the fact that the liquid 

‘ , testing material‘ is applied ahead of the doctor 
blade, it is probable that lubrication of the doc 
tor blade element takes place during its move 
ment over the surface of the sample to be tested. 
This action, in combination with the relatively 
large bearing surface of the doctor blade ele 
ment and the rather moderate pressures used, 
appears to‘eifectively prevent any mechanical 
vworking of the surface of the sample‘, which 
might tend to give erroneous indications of the 
receptivity of the surface to coating. In the de 
scribed ~embodiment, pressures areusedof the 
order of 100 grams total across the entire con- v 

‘_ tact area of the doctor blade, and while some 
variation in this pressure may be permissible, 
best results appear to be obtained with approxi— 
mately this pressure. The period of time re 
quired to make tests by use of the apparatus of 
the present invention is so short that close con 
trol of the actual manufacture operation is made 
possible in the case of paper and like materials. 
As stated previously, the test may be, used not 

only for determining the receptivity of sheet 
material to coating, but also the receptivity of 
previously coated sheets to ink,.or to other liquids. 
In these instances, use of some different type of 
testing ?uid may be indicated. For determin 
ing coatability, we prefer to use an aqueous, 
colored medium, preferably a colloid, although 
in some instances ordinary suspensions have 
proven satisfactory. For other tests, other test 
ing liquids of greater or less viscosity may be 
desirable and the term “?uid testing material" 
as used herein is intended for all such materials. ‘ 

It will be apparent that various other devices 
embodying the principles disclosed in the fore 
going may be developed by those skilled in the 
art. Accordingly, it is desired that the accom 
panying claims shall be given the broadest rea 
sonable construction consistent with the language 
appearing therein and the prior art. 
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' We claim: 

1. The method of determining the receptivity 
of sheet material to coatings, inks, and the like 
which consists in supporting a sample of the 

i material to be tested on a suitable, resilient sur-. 
face, applying a substantial quantity of a fluid 
testing material to a restricted area of the sample. 
spreading said ?uid testing material over the 
sample at relatively high speed, while imme 
diately doctoring off as much of the spread test 

' ing materialas is possible from the surface of 
the sample by use of a suction current, thereby ' 
effecting-the very rapid application of a very ' 
thin coating of the testing material to the sur 
face of the sample, the said application of .test 
ing material being carried out without substan 
tial mechanical working of the surface of the 
sample, and ?nally evaluating the resulting pat 
tern by comparison with known standards. 

2. The method of determining the receptivity 
of sheet material to coatings, inks, and the like 
which consists in supporting a sample of the 
material to be tested on a suitable, resilient sur 
face, applying a substantial quantity of a fluid 
testing material to a restricted area of the sample, 
spreading said ?uid testing material over the 
sample at a speed which is of the order of about 
20 to 30 inches per second, while immediately 
doctoring off as much of the spread testing mate 
rial as is'possible from the surface of the sample 
by the use of a suction current of theiorder of 
about 15 to 20 centimeters of mercury, thereby 
effecting the very rapid application of a very 
thin coating of the testing material to the‘sur 
face of the sample, the said application of te'st-' 
ing material being carried out without substan 
tial mechanical working of the ‘sample, and 
finally evaluating the resultant pattern by com 
parison with known standards. " 

3. The method of determining the receptivity 
of sheet material to coatings, inks, and the like 
which consists in applying a substantial quan- '‘ 
tity of a ?uid testing material to a restricted area ' 
of the sample, spreading said fluid testing mate 
rial over the sample at relatively high speed, 
while immediately doctoring oil‘ as much of the 
spread testing material as'is possible from the 
surface of the sample by use of a suction cur» 
rent, thereby effecting the very rapid application 
of a very thin‘ coating of the testing material to 
the surface of the sample, the said application 
of testing material being carried out without sub 
stantial mechanical working of the surface of the 
sample, and ?nally evaluating the resultant pat 
tern by comparison with known standards. 
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