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This invention relates to an improved method of 
testing the coatings on coated paper. 
Coated paper is coin monly manufactured by 

applying to paper ray stock a coating consisting 
of mineral pigaent and an adhesive substance. 
The mineral pigment may be clay, satin white, 
blanc fixe, or the like, and the adhesive substance 
may be casein, starch, glue, or the like. 

In the manufacture of coated paper it is highly 
desirable to control closely the "size' of the coat 
ing. 'Size' is a function of the adhesion existing 
between the coating and the raw stock and the 
cohesion of the coating for itself. A 'soft sized' 
coated paper is one in which the adhesion exist 
ing between the coating and the raw stock and/or 
the cohesion of the coating for itself is relatively 
weak. Conversely 8, coated paper which is "hard 
sized' is one in which the adhesio existing ea 
tween the coating and the raw stock and/or the 
cohesion of the coating for itself is relatively 
strong... If a coated paper is too "soft sized' the 
coating will "pick' on a printing press or the 
Coating will "flour off'. A coated paper which 
is too "hard sized' does not print as well and does 
not finish "high' as readily as a correctly coated 
paper, and in addition there is an unnecessary 
consumption of adhesive substance in the produc 
tion of such coated paper. 

Due to the large number of variables in the 
manufacture of coated paper it is practically in 
possible to consistently obtain the optimum de 
gree of 'sizing' without a reliable method of 
testing and controlling the "size' of the coated 
sheet. For example, the casein, starch, glue or 
Similar adhesive substances are complex chemical 
bodies which vary somewhat in adhesive prop 
erties from lot to lot. Furthermore the quantity 
of adhesive substance required to satisfactorily 
bind a pigment to the paper varies with the chem 
ical composition and physical state of aggrega 
tion of the pigment. Thus, for example, two lots 
of clay frequently require different quantities of 
adhesive substance to give coatings of the same 
adhesive strength. . . . 

Heretofore, no satisfactory qualitative or quan 
titative methods for testing the coatings on coated 
paper have been devised. It is true that several 
tests have been proposed and some are in opera 
tion in the industry. The most common of these 
tests is what is known as the thumb test. This 
test consists in moistening the thumb, pressing it 
upon the coated paper, removing the thumb and 
examining it for the quantity of coating adhering 
to it. If a considerable quantity of coating ad 
heres to the thumb, the paper is said to be "soft 

sized'; while is little or Xho coating adheres to 
the thumb, the paper is said to be 'hard sized'. 
Although widely used, this test is obviously open 
to a large number of objections due, for example, 
to variations in the amount of noisture on the 5. 
thumb, the pressure applied, duration of pressing, 
the size of the thumb, the speed of removal from 
the paper, etc. Furthermore, the test tends to 
show a Waterproof coating "hardes' than it really 
is, and a non-Waterproof coating “softer' than 
it really is. it is therefore a common occurrence. 
that two individuals well skilled in the perform 
ance of this test fail to agree, and even the same 
individual does not get consistent results. 
Another test which has been proposed consists 15 

in softening a stick of sealing wax by heat, press 
irag this upon the coated paper and then pulling 
it vertically from the paper. The end of the stick 
of Sealing wax which has been in contact with the 
coated paper is then examined. If the Wax has 
"pulled stock', the paper is supposed to be “hard 
sized'; if it pulls considerable coating, it is sup 
posed to be "soft sized'. Although these two 
tests are the most commonly employed in the 
industry, neither of then is sensitive or reliable. 25 
The object of this invention is to provide an 

accurate, reliable, and quick qualitative and quan 
titative method of testing the coatings on coated 
papeg. 
The method consists in contacting over a con- 30 

siderable area of the coated paper a testing agent 
consisting of a thin flexible body having a rela 
tively strong adhesive surface and then suddenly 
removing it by 2, sharp pull or jerk with the hand 
or by mechanical means in such a manner that 35 
the testing agent parts with the coated paper sub 
stantially frong a line contact as distinguished 
fron an area contact. . The testing agent pulls 
with it more of less coating or coating and paper 
stock and by examination of the adhesive surface 
of the testing agent a good qualitative estimate 
of the adhesion existing between the coating and 
the paper stock and the cohesion of the coating 
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for itself is obtained. By using mechanical 
means which is capable of measuring the force 
or work required to remove the testing agent from 
the paper, a good quantitative as well as quali 
tative estimate of the "size' of the coating may 
be obtained. Thus with a given raw stock the 
presence of a considerable amount of coating on 
the testing agent indicates a softer sized coating 
than does the presence of only a small amount 
of coating. With a given raw stock the quantity 
of coating removed is a measure of the sizing of 
the coating. The testing agent may be a flexible 55 
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body cassisting of a relatively strong adhesive 
substance alone or it may consist of a backing 
composed of cloth, leather, thin metal or any 
3 tie; in 23ria, of a fe;ible is ature eyegly coated 
or ingregnated with a relatively stroi2g 8-dihesive 
substance. She adhesive Substance may be any 
desired material provided it does not appreciably 
soften, dissolve or otherwise adversely affect the 
ingredients of the coating composition. Testing 
agents in pregnated or coated Yiii. Cured or lil 
cured rubber are particularly Suitable. The 
shape or forin of the esting 3 gent is inimaterial, 
alihough life prefer &G use 3, relatively narrowly, 
eiongated strip like 3, ribbon or tape. 

For example, one convenient testing agent for 
carrying out is investion is ordinary friction 
tape and the invention will be particularly de 
scribed in connection therewith. For example, 
a strip of friction tape about eight to ten inches 
long and about three quarters of an inch Wide is 
laid firmly and evenly upon the coated paper to 
be tested. A small seam roller is then pressed 
back and forth over the tape until it thoroughly 
adheres to the coated paper except at one end, 
where a portion large enough to be firmly grasped 
between the fingers is left, extending out of Con 
tact with the paper. The papa; is held iirmiy 
on a smooth surface with the hand or by me 
chanical means and the tab or end of the 
tape is grasp.g. by tie other and and pulled or 
jerked from tile paper in Such a way that the 
tape is pulled back over itself. When it is de 
sired to obtain both a quantitative and qualitative 
estinate of the 'Size' of the coating, the tape 
may be gulled back from the paper by mechanical 
means which will be described in more detail be 
low. During this removal of the tape from the 
paper it is essential for consistent results that 
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the tape he pulled back along a line close to the 
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paper and Substantially parallel to it. In other 
Words, the tape should separate from the paper 
at a very acute angle to the surface of the paper, 
say less than 30°. The tape is then examined. 
The presence on the tape of no paper stock and 
only a Small amount of coating indicates a "hard 
sized' coating and a strong stock. The presence 
on the tape of a considerable amount of coating 
and no stock indicates a "soft sized' coating and 
a relatively strong stock. The presence of paper 
Stock usually indicates strong cohesion of the 
coating for itself and/or a relatively weak Stock. 
Occasionally the paper stock, although not actu 
ally pulled off with the tape, will be raised in 
places forming"ripples. This rippling of the pa 
per stock indicates that the adhesion of the coat 
ing to the Stocl is alimost as great as the cohesion 

The pulling of stock usu 
ally indicates that the paper is at least sufficiently 
sized foir printing purposes. . . 

In another nethod of carrying out this inven 
tion we use a strip of friction tape about eight 
to ten inchas long and about three quarters of an 
inch wide. 
on the sheet of coated paper so as to avoid 
wrinkling, and then a gear is firmly rolled over 
the tape once. The gear may be, for example, 
of 6 diametral pitch and 4 inches in diameter. 
One end of the tape is slightly raised from the 
paper, grasped between the fingers and rapidly 
pulled or jerked from the paper at a very acute 
angle to the Surface of the paper, in Such a way 
that the tape is pulled back over itself. The tape 
will be found to have a number of impressions 
upon it coinciding with the contacting positions 
of the gear teeth. Examination of each of these 

his strip is only lightly pressed down. 

2,051,434. 
separate impressions indicates the character of 
the coating at these points. This modification 
of the test is superior to the modification in which 
the tape is unifornly rolled with a roller, because 
in the latter case it occasionally happens that 
the tape will pull paper stock at one portion of 
the paper and continue to pull paper stock 
throughout the rest of the pull by virtue of the 
additional hold that the adhering paper Stock 
gives. This does no normally occur when the 
tape is in contact with the paper at spaced inter 
Walls oecause there is no Substantial adhesion be 
tween the tale aid the paper in the intervening 
Spa CeS. 
The preferred method of carrying out this in 

Vention consists in Separating the testing agent, 
for example, ordinary friction tape, from the 
coated paper, after it has been contacted firmly 
and evenly, by the use of mechanical means ca 
pable of measuring the force or work required 
to effect the separation of the testing agent. In 
this manner, the coatings may be tested both 
qualitatively and quantitatively. 
The measurement of the force or the work re 

quired to remove the testing agent from the coated 
paper in83 be accomplished in a variety of ways. 
For example, the force required to remove an 
adhering tape at a uniform velocity may be 
measured by any Suitable and well known means, 
for example, by means of a dynamometer. Or 
the tape after being firmly contacted with the. 
paper may be attached by means of a loose cord 
to a falling weight or to a pendulum of known 
maSS which is allowed to pull the tape after at 
taining a desired velocity. The distance that 
the weight or the pendulum travels after begin 
ning to pull the tape until it comes to rest can 
be used as a measure of the adhesion existing 
between the coating and the paper stock. In 
this method of testing, the tape should be con 
tacted over a sufficiently large area, so that it is 
not entirely removed from the paper by the pull. 
in another variation of the test, the tape may 
be completely removed from the coated paper 
and the residual energy of the falling weight or 
pendulum may be measured in any appropriate 
manner. For example, the residual energy may 
be measured by allowing the weight or pendulum 
to fall upon a spring balance or dynamometer 
at the moment that the tape is completely re 
noved from the paper. 

In the accompanying drawing we have shown 
One form of apparatus which is suitable for car 
rying out the method of this invention in its pre 
ferred form. This apparatus is of the pendulum 
type. 

Figure I is a top veiw and Figure II is a side 
elevation of the apparatus in the stable or neutral 
position. 

Figure III shows the apparatus in the post 
tion for starting the test. 

is a base equipped with a levelling screw 2. 
The pendulum 4 is tightly mounted on the sleeve 
8' which is capable of revolving about the axis 
5 which is mounted on the frame 3. A gradu 
ated Scale 6 is inscribed or mounted on the face 
of a pendulum in about the position shown. A 
collar 8 carrying the pointer T is frictionally 
fitted to the sleeve 8. This collar has a constant 
friction just sufficient to prevent over run of the 
pointer 7 when the pendulum stops. This con 
stant friction is maintained by a spring in the 
head of the pointer. 6 is a stop mounted on 
the frame directly under the center of gravity 
of the pendulum when the pendulum is in the neu 
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rying it as far as the ped aiuin styings to the 
right. The levelling screw 2, is adjusted so that 
the pointer stops at zero on the scale at the 
ighest goint reaches; y 3' fi:ig 33 kic 
pandulum. The fiat, spring 3 exerting sin up'73-'d 
preSSure is fixed to the base and serves the 
double purpose of acting as a stop to hold the 
pendulla. In in the starting position sessrstory 
to Starting a test (see figure I) and also acts 
as a brake to prevent the pendulum froii oscii 
lating after the test. A hole 3 is drillied in the 
penduluai directly belovy its cerater ci gravity 
when the pendulum is in the stable position. One 
end of the cord i is attached to the penduluania 
through the hole (), and the other end to a clip 
B2. This ciip is fastened to the friction tape 83, 
adhering to the coated paper being tested 4. 
In using this apparatus for carrying out the 

invention a strip of friction tape about eight to 
ten inches long and about three quarters of an 
inchi Wide is laid evenly upon the paper. The tape 
is then firinly contacted to the paper by means 
of 3 press. The paper is next removed from the 
press and the end of the tape furthest from the 
pendulum is slightly raised from the paper and 
attached by ?neans of th& clip to the cord on the 
pendulum. During this operation the pendulum 
is in the stable or neutral position. The coated 
paper to which the tape is attached and the cord 
are then aligned with the pendulum so that the 
pull on the tape will be directly along its length 
Without any appreciable side pull. The distance 
of the paper from the pendulum should be such 
that the cord is taut When the pendurn is a 
the neutral position. The pendulun is then put 
in the starting position as shown in Figure III 
with the edge 5 resting against the edge of the 
spring 9. The pointer is adjusted to point die 
rectly downward. The paper is held firmly with 
the hand or by mechanical means while the spring 
9 is pressed down, thus releasing the pendulum 
and permitting it to swing down by its own weight. 
As the pendulum passes the neutral point, it pulls 
the tape back over itself from the paper. The 
resistance due to the adhesion of the tape to the 
coated paper retards the pendulun in its up 
ward course bringing it to a stop. The highest 
point the pendulum reaches before dropping back 
is indicated by the pointer on the scale. As the 
pendulum begins to drop back, the spring 9 is 
again allowed to engage the pendulum, thus act 
ing as a brake and preventing further motion of 
the pendulum. 
The test is not limited to having the cord at 

tached at the hole 6. It may be attached to any 
part of the pendulum; for example, we have ob 
tained good results by attaching the cord at a 
point near the zero end of the scale. 
The method is accurately quantitative only 

when the testing agent does not pull paper stock 
or ripple. When paper stock is pulled or rippled 
the reading is unreliable. The method is adapt 
able to the condition when paper Stock is pulled 
or rippled by contacting the tape to the coated 
paper over regularly spaced areas instead of over 
a continuous area. For example, a thin sheet 
of paper perforated with a number of holes may 
be placed between the coated paper to be tested 
and the friction tape, and the tape firmly con 
tacted with the coated paper at the perforated 
spaces by means of a press. The test is then 
carried out as described above. Due to the 
smaller area of contact between the tape and 
the coated paper this method gives a lower read 
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the tape is contacted with the coated paper. Co 
viously this modification of the method is not 
inited to use on those coated papers whose coat 

wn- Sticia that gap 2: Stoc 
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S guilei or rippled, 
333ed gaper whose 

coating is Slich that the testing agent does not 
pull paper stock. 

In aris illetios of carrying out, iais invention 
it is is usily advisaile that 3e silesive spa be 
jerked or rapidly puied from the Cager. When 
the tape is jerked or rapidly pulled from the 
page", it tends to pull coating or Cating and 
stock with it; whereas, if the tape is very siowly 
rein oved fron the p&ger, the rubber or other 
plastic adhesive substance of the tape tends to 
separate fron the backing leaving a layer of 
adhesive substance on the coated paper and fail 
ing to give a tes. 
The tests are sharply differentiated from the 

sealing wax test in a number of important re 
Spects. In the Sealing wax test the piece of wax 
nust be lifted from the paper at substantially 
right angles to the paper. Slight deviations in 
the angle of withdrawal cause great inconsist 
encies in the results. Slight variations in the 
angle of withdrawal do not affect results in our 
tests. When the sealing wax is pulled away from 
the coated paper it breaks away from the whole 
contacting area simultaneously. On this ac 
count the Sealing wax test fails to differentiate 
between two coated papers which vary only 
slightly in "size'. In our tests the tape breaks 
away from the sheet continuously substantially 
along a line instead of from an area. This makes 
it possible to test coatings having a much wider 
range of "size' than can be obtained with the 
sealing wax test. 
The tests may be conducted with the testing 

agent laid either with or across the grain of the 
paper, and obviously either side of the paper 
may be tested before or after calendering. The 
tests can be performed very quickly and the 
conditions of pressure, contacting, etc., can be 
readily controlled. They are accurate regard 
less of the Waterproofness of the coating and re 
gardless of the character of the adhesive sub 
stance used in the coating. Furthermore, the 
tests do not depend upon the thermo-plastic 
properties of the adhesive substance. All of 
these points are among the advantages that our 
tests have over the usual thumb test and sealing 
Wax test. 

It is understood that this invention is not lin 
ited to the use of any particular testing agent 
Such as friction tape nor to any particular means 
of contacting it with the coated paper or of re 
moving it from the coated paper, nor to any par 
ticular means for measuring the force or work 
required to remove the testing agent from the 
coated paper except as required by the scope of 
the appended claims. 

In the appended claims by 'line contact' we 
mean the line of intersection of the plane of the 
loose end of the tape with the surface of the 
paper being tested. 
We claim: 
1. The method of testing the coatings on 

coated paper comprising adhesively contacting a 
flexible body having a strongly adhesive surface 
with a considerable area of the coated paper, 
Suddenly Separating it from the paper and then 
examining the surface of said fiexible body. 

2. The method of testing the coatings on 
coated paper comprising adhesively contacting a 
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flexible body having a strongly adhesive surface 
with a considerable area of the coated paper, 

33 gyi gag 3, for the 9:3 y Elling 
a 0-033 & 
plane of said loose end and the plane of the 
paper intersect at an angle less than 30 and 
then exaggishing the suraca of gas flexible body. 

3, Xie Sietinct of testigag tie Costings or 
coated paper comprising adhesively contacting 
with the coated paper a strip of flexible material 

: having a strongly adhesive surface, suddenly 

40 

separating said strip from the paper by pulling 
it back over itself so that it parts with the paper . 
substantially along a line contact and then ex 
amining the surface of said flexible material. 

4. The method of testing the coatings on 
coated paper comprising adhesively contacting 
with the coated paper at spaced intervals, a flexi 
ble strip of tape having a strongly adhesive sur 
face, suddenly separating the strip from the 
paper and then examining the surface of said 
strip of tape. . 

5. The method of testing the coatings on 
coated paper comprising adhesively contacting a 
strip of adhesive tape with the paper at spaced 
rectangular areas transversely of the tape, sud 
denly pulling the tape back over itself from the 
paper and then examining the surface of said 
strip of tape. . . . . . . . . . . 

6. The method of testing the coatings. On 
coated paper comprising adhesively contacting 
with the paper a strip of rubber-impregnated 
adhesive tape, suddenly, separating said tape 
from the paper by pulling it back over itself so 
that it parts with the paper substantially along 
a line contact and then examining the surface 
of said strip of tape. . 

7. The method of testing the coatings on 
coated paper comprising adhesively, contacting 
to a considerable area of the coated paper a flex 
ibie body having a strongly adhesive surface and 
measuring the work required to remove the flexie 
ble body from the paper. . . . . . . . . . . . . " 

8. The method of testing the coatings on 
coated paper comprising adhesively contacting 

... to the coated paper a strip of adhesive tape and 

50 

60 

65 

measuring the work required to remove the tape 
from the paper when the tape is suddenl 
pulled back over itself. 

9. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, at 
spaced intervals, suddenly applying a known 
amount of energy tending to pull the tape back 
over itself, and measuring the distance the tape 
is pulled from the paper. 

10. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, con 
necting the tape to a pendulum, allowing the 
pendulum after it has swung through a portion 
of its arc, to pull the adhesive tape back over . 
itself away from the paper, and measuring the 
work done by the pendulum in partially renov 
ing the tape from the paper. ' ' 

11. The method of testing, the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape at 

of Sidi le:iile isogy so it at the 

spaced intervals, connecting the tape to a pen 
dulun, allowing the pendulum after it has swung 
titoga 3 position of its arc, to pull the adhesive 
tape back over itself away from the paper, and 
measuring the work done by the pendulum in 
partially removing the tape from the paper. 

2. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape and 
measuring the force required to remove the tape 
from the paper, 

13. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape and 
measuring the energy required to remove the 
tape from the paper. 

14. The method of testing the coatings on 
COated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, sud 
denly applying a known amount of energy tend 
ing to pull the tape back over itself, and meas 
uring the distance the tape is pulled from the 
paper. 

15. Method of testing coating materials which 
comprises, adhesively contacting thereto a flex 
ible body having an adhesive surface, suddenly 
applying. a known amount of energy tending to 
detach said flexible body from the material be 
ing tested along a line contact and measuring 
the distance said flexible body is pulled from the 
material tested. 
16. The method of testing the coatings on 

coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, 
connecting the tape to a pendulum, allowing the 
pendulum after it has swung through a portion 
of its arc, to partially pull the adhesive tape back 
Over itself away from the paper, and measuring 
the distance the tape is pulled from the paper. 

17. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape and 
-measuring the force required to remove the tape 
from the paper at a uniform velocity. 

18. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, 
allowing a falling body of known weight after 
it has attained a desired velocity to partially pull 
the tape from the paper until said body comes to 
rest and measuring the distance travelled by 
said body after beginning to pull the tape. 

19. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, 
allowing a falling body of known weight to re 
move the tape from the paper and measuring 
the residual energy of said body. 

O 

5 

20 

25 

35 

40 

50 

55. 

20. The method of testing the coatings on 
coated paper comprising adhesively contacting 
to the coated paper a strip of adhesive tape, 
connecting the tape to a swinging body, allow 
ing said body after it has swung through a pre 
determined arc to partially pull the tape from 
the paper and measuring the work done by the 
body. 
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