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A STUDY OF PAPERBOARD QUALITY AS RELATED TO BOX PERFORMANCE

BaseLINE STUDIES, I. THE EVALUATION OF CURRENT KRAFT LINERS
AND CORRUGATING MEDIUMS

GENERAL INTRODUCTION

Project 1108 of The Institute of Paper Chemistry is.—

a' long range program of research and development,
-which has as its objective the development of the basic
information needed for improving the measurement
and control of the quality of box components and box
performance. Tt was apparent that an objective scien-
tific approach to this problem would require the devel-
opment of more adequate means of evaluating the
quality of boxes and box components. In other words,
it is necessary to create reliable “yardsticks” for the
selection of raw materials, for the control of manufac-
turing and converting variables, for the facilitation of
design, and for the measurement and prediction of per-
formance,
The broad outline of procedure for the development
of basic information was as follows:
1. Review of literature and previous experience
II. Review of existing test methods
III. Review of available box performance data
IV. Instrumentation or improvement of present testing methods and
the development of new methods
V. Research, testing and development (including field observation
of performance and analysis of field hazards) on materials and
rr;ethods of fabrication related to physical properties and design
[0}
A. Paperboard
B. Combined board

C. Boxes
V1. Interpretation and application of results

This study was undertaken in 1944 in co-operation
with the Fourdrinier Krait Board Institute, whose
membership was composed of the following organiza-
tions:

The Brown Paper Milli Company, Inc.

The Chesapeake Corporation

Hummel-Ross Fibre Corporation

International Paper Company, Southern Kraft Di-

V510N

National Container Corporation

St. Joe Paper Company

Union Bag & Paper Corporation

West Virginia Pulp & Paper Company

These mills produce a substantial percentage of the
kraft liner and corrugating board made in this country.

INTRODUCTION TO BASELINE STUDY

Essential to any long-range program of this. nature
is the establishment of a baseline for reference through-
out the course of the study. It was decided, therefore,
that an index of the quality of the current production
of the co-operating mills should be established as a
baseline. This baseline was to be determined as accu-

rately as was feasible within the limitations imposed by
existing testing techniques and by wartime operating
conditions™in the -paperboard-industry. The baseline
study was to be undertaken as early as possible. How-
ever, some of the work under Sections I, IT, ITI, and
IV outlined above was to be pursued concurrently with
the baseline study. The procedure for the establish-
ment of the baseline was divided into two phases.

The first phase of the baseline study was concerned
with the problem of sampling, in a truly impartial
cross-sectional manner, the current routine production
of the co-operating mills and evaluating these samples
as completely as possible by means of existing board
testing mcthods. It 45 with this phase of the bascline
study that the present report is primarily concerned.

As it would have been almost impossible to deter-
mine the quality index for each grade currently manu-
factured by the various mills, it was decided to base
the index on 42-1b. D.F.B.S. {dry finish both sides)
kraft liner and- .009/26-1b. corrugating medium pro-
duction. .

The selection of sample rolls was to be done by rep-
resentatives of The Institute of Paper Chemistry from
converters’ warehouse stocks, rather than at the pro-
ducing mills. The producing mills had no previous
knowledge or control of the time or place of sampling
or of the identity or quantity of their product sampled.
Samples from the selected rolls were evaluated in the
laboratories of The Institute of Paper Chemistry. The
rolls thus sampled were set aside for subsequent use by
The Institute of Paper Chemistry in the second phase
of the baseline study.

Phase two of the baseline study involved (1) the se-
lection of the most representative rolls of each mill’s
sampled production, and (2) the fabrication of these
representative rolls into corrugated combined boards
and their conversion into boxes. The corrugating op-
eration and the conversion into boxes were to be car-
ried out by an impartial boxmaker under carefully
controlled, but normal, conditions of manufacture and
according to a predetermined schedule of component
combinations. Evaluation of the combined board and
boxes produced was then to be carried out at The In-
stitute of Paper Chemistry by means of conventional
board and box testing methods.

The purpose-of this phase of the baseline study was
threefold. First, it would provide information concern-
ing the deviation in test values which may be obtained
with a given group of component parts under closely
controlled conditions of corrugating and box making.
Second, it would provide a further means of comparing



the quality of board from the various mills. Third, it
would provide additional data required for the estab-
lishment of the current quality index—namely, data
on combined board and boxes, .

In order to complete the baseline study within a rea-

sonable period of time, it was necessary to limit the .

variables of combination and box design. Accordingly,
it was decided that the corrugated board should be
“B” flute with starch adhesive and that the combined
board should be converted into R.S.C. 24 No. 24 can
size domestic can boxes with stitched joints.

SUMMARY

This report covers the first phase of a baseline study
which, in turn, is a part of a long-range investigafion
of paperbeard and fiber-box performance.

The results of this phase of .the study indicate that
the average quality of the sampled 42-1b. D.F.B.S.
Fourdrinier kraft liner and of .009/26-1b. kraft and
bogus corrugating mediums were as follows:

. Corrugating
Liner Medium

Rasis weight, 1b./1000 sq. ft. 42.1 26.8
Caliper, in. 0.015 0.010
Apparent density, 1b. /cu. ft. 33.7 32.3
Bursting strength, points 98 62
(. E. puncture, units 36 18
Moisture, % 8.1 : 9.4
Richle compression, b,

In 29.0 17.6

Across 22.5 13.0

...N«!u : -u R .,:-'S'?a‘ " “" : ‘(,nrrzrg:ﬁm:‘m 5.
' F Liher Medium
Elmendori tear, g./sheet
In . 354 223"
Across 3ot 251
Amthor tensile, 1. /in.
In 71.8 9.5
Across 37.8 24.8
Amthor stretch, %,-
In 2.1 1.9
Across 3.7 4.3

Tt should be remembered that these data are based
on the actual rolls sampled and on conventional test
methods.

- For those tests in-which-orientation of the specimen
is specificd, the appm\'imfttc ratins obscrved in the
in-machine direction and in the across machme direc-
tion were as follows:

Ratio

In:Across
Riehle compression 4:3
Elmendorf tear 0.9:1
Amthor tensile 2:1
Amthor stretch 1:2

The ratio of the bursting strength to the G. IZ. punc-
ture test on 42-1b. D.F.B.S. Fourdrinier kraft liner was
of the order of 2.7:1.

The ratio was not computed for the .009/26-1b. cor-
rugating medium since the relatively high capacity of
the G. E. puncture tester did not allow sufficient sub-

division of the scale to permit distinguishing between

the low values obtained with any degree of accuracy.
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SAMPLING AND TESTING PROCEDURES

SAMPLING PROCEDURE
The materials tested were 42-1h, 1. F.B.S. (dry finish
both sides) Tourdrinier kraft liners and .009/26-1b.
kraft and bogus Fourdrinier corrugating mediums. All
the component rolls from which the samples were ob-
tained were manufactured by member mills of the
Fourdrinicr Kraft Board Institute. Inasmuch as some
of the members of the Fourdninier Kraft Board Insti-
tute operate more than one mill, it was decided to
establish the bascline of current production by giving
equal representation to each mill, rather than to cach
parent company, in the cross-sectional sampling. Tn
this way, the coverage of the field was substantially
complete in respect to the quality of board produced
by individual mills, as well as within a given company.

The component samples were obtained by three
members of the staff of The Institute of Paper Chem-
istry from full rolls selected at random in a large num-
ber of converters’ warchouses. An attempt was made
to secure sample rolls produced during the first quarter
of 1945. Wherevcer possible, the production period cov-
ered by this sampling was narrow enough to be con-
sidered current, vet broad enough to eliminate the
dav-to-day variation in each mill’s operation.

At the beginning of this program, each Fourdrinier
Kraft Board Institute member submitted a complete
list of customers to The Institute of Paper Chemistry.
The co-operating converters were chosen by The In-
stitute of Paper Chemistry from these customer lists,
partly on the basis of geographic location and partly
by the necessity of adequately sampling grades of each
mill’s production.

The collection of random rolls of liner and corrugat-
ing medium proved to be a difficult and laborious task.
The hand-to-mouth supply of most converters, caused
by the shortage of materials, made it necessary to
search more widely and more diligently than had been
anticipated. The sampling program was started on
March 19, 1945 and completed on May 26, 1945, dur-
ing which time a total of 280 rolls had been sampled
and set asile in 41 converters’ warchouses.

The original program called for the sampling of five
rolls, selected at random, of each grade of cach mill’s
production in cach of four converters’ warehouses. The
samples from each of the 20 rolls per mill per grade
would give a cross-sectional view of the current pro-
duction for each mill for the grades selected. As may
be observed from Table I, it was necessary in some
cases to modify the number of rolls sampled because of
the scarcity of materials. This was especially truc with
respect to the corrugating mediums, as adeditional gov-
ernment restrictions regarding the use of .009/26-1b.
kraft corrugating medium went into effect soon after
this program of sampling was initiated.

TABRLE
NUMBER OF ROLLS SELECTED PER MILL
42-1b, D.F.B.8. Liner 00%/26-1b. Corrugating Medium

Mill Roll Samples Mill Roll Samples
A 28 S 10
B 21 T {0

-Co- - - 15 - - -U 21
D 21 Vv 13*
I 11 W 13
F 10 X 14
G - 15 . Y 10
H 14 A 11
T 22 ;

I 21
Total 178 i02

* Bogus medium.

Throughout the roll-sa%npling program, three sam-
ples were taken from each roll. These were designated
by the terms right, left, and center, and corresponded
to the samples taken from the two sides and center of
the roll, respectively. These terms were applied to the
roll in the following manner: When the observer faced
the roll and the board was unwinding over the top of
the roll towards the observer, the right of the roll was
on the observer’s right and the left on the observer's
left. The side samples, rights and lefts, were taken
near but always slightly removed from the edge of the
roll. The complete identity of each roll was maintained
throughout.

The actual sampling technique was as follows: After
selecting at random a roll of the desired grade and
manufacturer, the outer laps of the roll were removed
to a depth of approximately one fourth of an inch until
the undamaged portion of the roll was exposed. Three
full laps, or their equivalent, of undamaged board were
then removed the full width of the roll for test pur-
poscs. From the innermost lap selected, a strip ap-
proximately one foot long was cut the full width of the
roll and three moisture samples were taken from the
strip, corresponding to the right, center, and left of the
roll. Kach moisture sample was cut to approximately
one square foot and weighed immediately to obtain the
airdry weight. Fach of the laps and cach of the mois-
ture samples were carefully marked with all the neces-
sary roll identification as to the manufacturer, date
manufactured, roll number, width, weight, grade, left
and right side, and- the name of converter in whose
warchouse the rolls were sampled. The materials were
carcfully wrapped and shipped by Railway Fxpress to
The Institute of Paper Chemistry at Appleton, Wis-
consin,

Upon their arrival at The Institute of Paper Chem-
istry, the laps were cut into three sample lots of at
least 20°specimens each. The specimens in cach sample
lot were cut Lo approximately 13 by 13 inches, thor-
oughly shuffled, and arranged in two groups of 10 cach
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by allernate selecuon. Une ob the groups was used lor
subsequent testing and the other was stored for future
reference. The 10=specimen group sclected for testing
was again shuffled, and arranged in two groups of five
specimens cach by alternate selection. One group was
used for bursting strength and G. E. puncture test and
the other group was used-for basis weight, caliper, tear,
tensile, stretch, and Riehle compression tests.

MATERIALS SAMPLED

As previously mentioned, the materials tested con-
sisted™of threclots of specimens taken from-the-outer
laps of volls sampled in a large number of converters’
warehouses. The following summarizes the samples
taken: :

178 rolls of 42-1b. N.F.B.S. Fourdrinier kraft liner
89 rolls of .009/26-Ib. Fourdrinier kraft corrugating medium
13 rolls of .009/26-1b. Fourdrinier bogus corrugating medium

The rolls listed above were obtained from 11 differ-
ent mills. Some mills manufactured both liner and
corrugating, whereas others made only liner or corru-
gating. The breakdown of the rolls as to manufacturers
and the number sampled may be seen in Table T.

A list of the converters and the number of rolls sam-
pled in each converter’s warehouse is shown in Table
II. 1t should be mentioned that, without the convert-
er's co-operation, this study could not have been made
and we wish to acknowledge their co-operation in this
work.

TABLE II
LIST OF CONVERTERS

Number of
Rolls Sampled

Converter
Liner Cor_ru-
gating
Alleraft Corrugated Co.

Allied Container Corp.

Atlantic Container Carp.

Atlas Corrugated Case Co., Inc.
Ball Brothers Co.

Baltimore Paper Box Co.

Bell Fibre Products Corp.
Colonial Contairer Corp.
Crescent Box Corporation
DNensen-Banner Co., Inc.

Harrison, N. J.
Boston, Mass.

Long Island, N. Y.
lrooklyn, N. Y.
Muncie, Ind.
Baltimore, Md.
Marion, Ind.
Hrocklyn, N. Y,
Philadelphia, Pa.
Ridgefield Park, N. J.

Downing Box Co.
Federal Container Co.

Fort Wayne Corrugated Paper Co.
Fort Wayne Corrugated Puper Co.

Gaylord Container Corp,

Gibraltar Corrugated Paper Co.,
Inc.

. Grand-City Container Corp.

Hankins Container Co.

Hummel & Downing Co.

Inland Centainer Corp.

International Paper Co, {Con-
tainer Division)

International Paper Co. {Con-
tainer Division)

Interstate Container Corp.

Jackson Box Co.

Keystone Box Co.

F. J. Kress Box Co.

Lanzit Corrugated Box Co.

Lil():crty Corrugated Container

orp.
Light Corrugated Box Corp.

Milwaukee, Wis.
PPhiladelphia, P'a.
Chicago, 111
Hartford City, Ind.
St. Louis, Mo.

North Bergen, N. J.
Brooklyn, N. Y.
Cleveland, Ohio
Milwaukee, Wis,
Indianapolis, Ind.

Chicago, 111,

Whippany, N. J.
Glendale, N. Y.
Cincinnati, Ohio
Pittsburgh, Pa.
I'ittsburgh, Pa.
Chicago, Ill.

Brooklyn, N. Y.
Philadelphia, Pa.

—
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. ’ - Number of *
Rolls Sempled

Converter
. Corru-
Liner gating
Manufacturers Corrugated Box

Co., Inc. . - Brooklyn, N. Y. _ 3 0
Menasha Wooden Ware Corp. Menasha, Wis, 6 L]
National Box & Specialty Co. Sheboygan, Wis. 12 4
National Container Corp. (Long .

Island City Division) Long [stand, N. Y.r 10 10
Owens-Illinois Glass Co. Gas City, Ind. 3 2
Pomeroy Manufacturing Co., Inc. Vincennes, Ind. s 5
Scharff-Koken Manufacturing Co.  St. Louis, Mu. 4 0
Schiffenhaus Bros. Corrugated

- "Paper Co. ™ - - ~Newark. N J. =3 3~
Superior Paper Products Co. Pittsburgh, Pa. 2 0
U. S. Corrugated-Fibre Box Co.  Indianapolis, Ind. 3 0
David Weber & Co. Philadetphia, Pa. @ 2

TESTING PROCEDURES

As previously mentioned, three samples of at least
20 specimens each were taken from each roll selected.
The identity of these three roll samples was maintained
throughout the entire testing program. The final roll
values are based on the averages of the three sample
lots.

Prior to testing, all of these roll samples were pre-
conditioned for at least six hours at a relative humidity
of not over 35%, After the designated preconditioning
period, the samples were conditioned for at least 48
hours and tested in an atmosphere at 50 + 29, relative
humidity and a temperature of 73+3.5° F. The tests
used in this phase of.the work were those currently
employed and recognized in the industry. The tests
performed, together with the test procedures, were as
follows.

MoISTURE

The airdry weight was determined by the represen-
tatives of The Institute of Paper Chemistry in the
various converters’ warchouses wherein the rolls were
sampled. A strip approximately one foot in length, the
full width of the roll, was cut from the innermost lap
of those obtained from each roll sampled. This cross-
sectional strip was then cut into three approximately
square foot specimens taken at the center and near
each end of the roll, which were weighed Immediately.
These weighed specimens were then forwarded to The
Institute of Paper Chemistry where they were dried to
constant weight in an oven equipped with forced circu-
lation and maintained at a temperature of 103 4+2° C.
The percentage moisture for each specimen was calcu-
lated on the ovendry basis. The final moisture value
for each roll was the average of the moisture values of
the three specimens taken from each roll.

Basis WEIGHT

The basis weight, expressed as the weight per thou-
sand square feet, was determined by weighing five
12 by 12-inch conditioned specimens from each sample
on a Toledo basis-weight scalc.
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Figure 1. Jumho Mullen tester.

CALIPER

The thickness determinations were made with a
Cady micrometer on the specimens previously used for
the basis weight determination. The machine direction
was noted and care was taken to measure and record
the average of the values determined at three different
points on a line perpendicular to the machine direction
across one end of the specimen sheet. Another series of
three readings, taken at the opposite end of the speci-
men sheet, was recorded as a second average. In this
manner two values (cach being the average of three
readings) for cach of the five specimens per sample re-
sulted in ten recorded values, the average of which was
expressed as the caliper value for that particular
sample.

BURSTING STRENGTH

Bursting strength tests were performed with a

motor-driven “Jumbo” Mullen tester equipped with a

300-pound gage and also with a special attachment for
controlling the clamping pressure on the specimen,
This tester is shown in Figure 1. Two test readings
were obtained on each of five specimens per sample.
On each specimen one test was obtained with the dia-
phragm pressure applied to the wire side and one test
with the pressure applied to the felt side.

G. E. Puncrure TesT

The G. . puncture tests were carried out with the
new model puncture tester shown in- Figure 2. TAPPI
Method T 803 m-44 was followed, using the same five
specimens as were used for determination of bursting
strength. Two punctures, onc in each direction, were
made for cach specimen.

TENSILE STRENGTH AND STRETCH

The Amthor tensile tester was used for simultane-
ously indicating the tensile breaking strength and the
stretch of the test specimen. This instrument, as shown
in Tigure 3, is of the pendulum tvpe, having three inde-
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FiGuRrE 2. General Electric puncture tester.

pendent load-indicating ranges—0 to 15, 0 to 50, and
0 to 200 pounds. At the start of the test the distance
between the edges of the jaws of the clamps was equal
to 152 mm. (6.0 inches). The width of the test strip
was 15 mm. (0.59 inch). Four test strips, two in cach
direction, were cut from each of the five specimens
previously used for basis weight and caliper determina-
tions. The tensile breaking strength per sample was
reported as the average of the individual test specimen
values expressed in pounds per inch width for each
direction.

The stretch value per sample was reported as the
average of the individual specimen readings expressed
in percentage elongation to failure, based upon an ini-
tial test strip length of six inches.

ILLMENDORF TEAR

The tear values were obtained using the Elmendorf
paper tester shown in Figure 4. Two test strips, one
with its long axis in the machine direction and the
other with its long axis perpendicular to the machine
direction of the sheet, were cut from the unused por-
tion of cach of the five specimens originally used for
basis weight and caliper determinations. In the text,

ﬁr‘v

-—u(




the term “in-machine direction”™ tear refers to the tear
value obtained when the line of tear was parallel to the
machine direction of the sheet. Similarly, the “across-
machine direction’ tear refers to the tear value ob-
tained when the line of tear was perpendicular to the
machine direction of the sheet. Only one liner test
strip was torn at a time and only one tear value was
recorded for cach test strip. It was nccessary to test
four of the corrugating medium test strips simultane-
ously in order to oblain scale readings between 20 and
60. In this latter cuse five tear readings were recorded
for the four-strip test specimen.-The average values in
both directions were reported separately.

RIiEHLE COMPRESSION - - -

The compression values were obtained by the use of
a Richle Bros. hydraulic compression tester as shown

e

e ey i e
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Froure 3, Amthor tensile tester.

Frcure 4. Elmendorf paper tester.

in Figure 5. Two 0.5 by 2 inch strips, onc in each dircc-
tion, were cut from the unused portion of cach of the
five specimens originally used for basis weight and
caliper determinations. The compression values were
reported as the averages of the individual specimen
readings.

Ficure 3. Riehle compression tester.
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PHYSICAL CHARACTERISTICS OF 42-LB.

* ER ' . -~

PROCEDURE

The tests and procedures employed throughout this
evaluation study have been described in the previous

~ section, By virtue of the fact that samples could be _

obtained only from near the outermost portion of each
roll, they represent the evaluation of that roll only to
the extent that the sampled section was representative
of the entire roll and in_terms of the methods emploved
in this evaluation.

For the purpose of comparison of the product within
a given mill and alse between mills, cach Fourdrinier
Kraft Board Institute mill making 42-1b. D.F.B.S.
Fourdrinier kraft liner has been given an arbitrarily
selected code letter. This code identity has been used
throughout this report. The Fourdrinier Kraft Board
Institute mills producing liner have been identified in
this report by the letters A to J, inclusive.

To obtain a more comprehensive and reliable insight
into the variation of test values of rolls within a given
mill and between mills, as well as to study the uni-
formity of each mill's product, it was necessarv to
apply statistical analysis to the test results. The appli-
cation of statistical methods greatly increases the re-
liability of anv comparison, inasmuch as a measure of
the significance of the results is.provided.

Statistics is that branch of mathematics. which has
been designed for the purpose of analvzing numerical
results to determine the magnitude and the pattern of
one or more of the variable characteristics of the items
within the “universe’” or group concerned.

The theory of statistics is based on two fundamental
concepts: (I} There must exist an equality of oppor-
tunity for the chance selection of each and every pos-
sible item, and (2) nature has a precise and orderly
plan for variation which is revealed whenever some
variable factor is measured and the items are grouped

- numerically in the order of increasing magnitude. In

addition, it is necessary that no secondary attributes
shall influence the variable under consideration.
When all the-possible items in question are subject
to the influence of a large number of independent and
purely random causes of variation, it is found that the
values of the items tend to vary around a mean or most
probable value in a given manner. If the causes of vari-
ation arc truly random and truly independent, it will
be found that therc is a most probable or mean value
which is characteristic of more items. than any other
given value; that small deviations from this mean
value are more frequent than large deviations; and
that positive deviations are as frequent as ncgative
deviations. Such a distribution may be illustrated in an
experiment in which the variation in height of a num-
ber of men is measured. If a sufficient number of men

11
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are measured and a record is kept of the distribution of
the heights (the number of men in each height class),
a graph of the distribution of those heights will follow
the normal dlstrlbu tion curve as deﬁned by the follow-
ing equationt

Ny

a?

- V = —c . -
o 2r

in which ¥ =the number of items at a distance x from
the arithmetical mean or average;

m=3.1416;
e=2.7183—the basc of the Naperian log-
arithms;

g=the standard deviation of the array, a
measure of variability;
x=the individual observation value;
#=the arithmetic mean for all values of x—
i.e., the average of all individual ob-
servation values; and
N =the total number of observations made.
The standard deviation is, by definition, the square
root of the mean square of all the individual deviations
measured from the mean of the distribution. It may be
computed by the following formula:

/2(x — TP
o = —_—
. N—-1

where o =the standard deviation,
=the operation of summation,
x=the individual observation value,
#=the mean value of the observed results, and
N =the number of observations made in the
group considered—i.e., the total number
of x values.
This can be converted, by the application of the
proper algebraic operation, to the following equation:

NEIa® — (Zx)?
NN - 1)

2 =

This latter equation was used in the computation of
the standard deviation throughout this report.

The standard deviation is most readily understood
if it is thought of as a measure of the degree of disper-
sion or variability of the items in the universe, aggre-
gate, or population being considered.

By integration, it is possible to determine the area
under any section of the distribution curve. The arca
between any desired limits of x is to the total area un-
der the distribution curve as the number of items be-
tween these same limits is to the total number of
items. When the limits are established as one standard

!
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deviation {+¢), the limits include 68.3%, of the total

“number of items. If two standard deviations { + 2¢) are
used, 93.59, of the items are included, and if three
standard deviations (+3g) are used, 99.7%, of all the
items are included.

It should be stressed that the results of the statistical
cvaluation of the data presented in this report are lim-
ited by the small number of rolls which were tested for
cach mill. It is not to be implied that an exact analysis
of a mill’s production, over a peried of several months,
can be obtained by testing only 10 to 30 rolls. However,

the results illustrate the application of statistical meth--

ods, and also indicate probable trends.
If a greater number of rolls had been included for

cach mill; the reliability of 'the statistical methods”

would have been increased and the results would have
had greater significance. As additional surveys of these
mills’ production are made, a comparison between
studies will indicate more reliable trends and facilitate
the correlation of results,

COMPARISON OF MILL AVERAGES.:

The results of the various physical tests periormed
on the samples of 42-1b. D.F.B.S. Fourdrinier kraft
liners have been compiled in Table TIT on the hasis of
mill averages. Complete details of the individual tests
of the several rolls from each mill are given in Tables
LXT-LXX in the Appendix.

The average results obtained for basis weight are
shown graphically in Figure 6. The group average basis
weight for all the mills participating was 42.1 pounds,
which is, for all practical purposes, the same as the
specified grade weight. The results indicate that Mills
I and I had the highest average basis weight and Mill
F the lowest. The average basis weight for all the other
mills did not vary from the group average by more
than #1.0 pound. .

The average caliper results are plotted in Figure 7.
The average caliper value obtained for the group was
0.0150 inch. A comparison of the test results indicates

erage caliper. However, all the mill averages, except
that for Mill F, were within £0.001 inch of the group
average.

The average apparent densities in pounds per cubic

average apparent density was 33.7, The highest aver-
age apparent density was obtained for Mill F and the
lowest for Mills G and H. The average apparent den-
sity for all the other mills did not vary from the group
average by more than +0.5 pound.

—-- From the.data presented in Figure 9 it may be ob-

served that the average moisture content for the
group was 8.19%, on an ovendry basis. The highest

“the Jowest for Mill G. It is interesting to note that
Mill F had the lowest average caliper and basis weight
but the highest average apparent density and moisture
content.

The results obtained for the bursting strength test
arc presented graphically in Figure 10. The average
bursting strength, expressed in points per pound, was
2.33. The group average bursting strength was 98
points. Mills H and I exhibited the highest and Mill F
the lowest average bursting strength value.

The averages obtained for the G. E. puncture test
are shown in Figure 11. The group average was 36
units, with Mill I possessing the highest and Mill I the
lowest average G. E. puncture value. It may be ob-
served that, when the group average for bursting
strength is compared with the group average for the
G. L. puncture, the ratio is approximately 2.7 to 1.
It should be borne in mind, however, that these results
were obtained on uncombined liner samples of Four-
drinier kraft board.

The average Richle compression test results are
plotted in Figure 12. The group average of the in-
machine direction was 29.0 pounds and of the across-
machine direction 22.5 pounds. The ratio of the
across-machine direction values to thein-machine direc-

’ TABLE TIT
COMPARISON OF PHYSICAL CHARACTERISTICS BETWEEN MILLS
LINER
BBasis Riehle Elmendorf{ Amthor
Weight, Appar- Bursting  G.E.  Compression, Tear, Tensile, Amthor
Ib. Caliper, ent  Mois- Strength Punc- 1 g./sheet Ib./in, Stretch, %
Rolls  (12x  0.001 Density, ture, {(Mullen), ture,
Mill Tested 12/1000) in, Ibh./feuft. 9% points  units In  Across In  Across In  Across In  Across
A 28 41.1 14.8  33.2 9.1 99 35 8.5 22.1 M3 30 8.5 36.2 2.2 3.4
B 21 42.9 15.4 334 8.7 101 37 0.6 23.7 353 397 84.1 38.1 2.2 3.8
C 15 42.7 14.5. 35.3 7.1 100 39 29.8 222 Jod 405 85.9 38.9 1.9 4.1
D 21 41.7 14.8 33.8 7.4 98 36 28.1 225 360 378 70.4 395 2.0 3.5
E i1 3.4 15.7 33.2 7.5 91 33 27.5  20.6 324 365 .1 34.3 1.8 3.6
I 10 3.7 13.4  35.6 10.0 85 33 23.3  18.7 302 343 66.7 33,0 1.9 3.1
G 15 41.9 15.6  32.2 7.0 91 38 27.4 237 380 405 72,3 41.8 1.7 3.6
H 14 42.6 15.9 322 8.0 108 37 30.7 24,5 386 407 75.8 42,7 2.2 4.1
1 22 - 43.5 15.3 34.2 8.4 100 41 309 21,8 408 465 85.4 36.8 2.3 4.5
J 21 41.7 4.7 .2 7.7 93 32 30.4  23.7 301 355 74.8 359 2.0 3.2
Average 178 42.1 150 33.7 8.1 98 36 2.0 22.5 354 394 7.8 37.8 2.1 3.7
i2

_foot are illustrated graphically in Figure 8. The group

"average moisture content was obtained for Mill Fand -
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tion values 15 of the magnitude ol oo+, 1 he average
results obtained, in both directions, for Mill I¥ were the
lowest of all the mills participating; also, the average
Richle compression for the in-machine direction for
Mill F was of approximately the same order of magni-
tude as the group average for the across-machine direc-
tion: - ~ ' _

The results of the Elmendorf tear test are graphi-
cally presented in Figure 13. The group average test
results were 354 and 394 grams per sheet for the in-
machine and acress-machine directions, respectively.,
The ratio of the group average of the in-machine direc-
‘tion to” the group average of the across-machine-di-
rection is of the order of 0.9:1. Mills F and J had the
lowest and Mill T the highest tear values in both direc-
tions.

The results of the Amthor tensile test are shown in
Figure 14. A comparison of the results indicates that
the ratio of the across-machine direction values to the
in-machine direction values is of the order of 1:2. The
group averages obtained were 77.8 and 37.8 pounds
per inch width for the in- and across-machine direc-
tions, respectively. The averages for Mill F were the
lowest i both directions and the averages for Mill G
and T were the highest in the in-machine direction;
however, Mills G and H werc the highest in the across-
machine direction.

The Amthor stretch results are presented in Figure
15. The group averages obtained were 2.1 and- 3.79,
respectively, for in- and across-machine directions.
* The ratio of the in-machine direction values to the
across-machine direction values is approximately 6:10.

A comparison of the averages of all the strength test
results indicates that Mills H and T were the highest
and Mill F the lowest. The averages for the group
would result in a theoretical liner having the following
characteristics:

Basis weight, 1b. 42.1
Caliper, in. 0.0t5
Apparent density, Ih./cu. it. 3.7
Bursting strength, points 98
G. E. puncture, units 30
Moisture content, % . 8.1
Riehle compression, ib.

In 29.0

Across 22.5
Elmendorf tear, g./sheet

In 354

Across 304
Amthor tensile, Ib./in.

In . 77.8

Across 37.8
Amthor stretch, %

In 2.1

Across 3.7

A comparison of the standard deviations of the mills
for each test characteristic is given in Table 1V. Tt may
be noted from the results for cach test characteristic
that the basis weight and caliper have the lowest per-
centage standard deviation and the Amthor stretch
the highest. The lower the percentage standard devia-
tion, the less is the indicated varlation in that partice-
lar characteristic,

In a study of this type it is often of value to know

RUW Y LI A VELRPC QUATILY ~ 0k bum fitf;'g‘}?-*-tf 1ua LA ;[};L_l’}é;;‘.'ﬁ ;

Rl d

computes With' the average quality of the same grade
of board produced by other mills. With ‘the above
thought in mind, the results tabulated in Table ITI
were treated statistically to determine if there were
any significant differences in the physical characteris-

-tics obtained for one mill as compared with the average.

physical characteristics for the balance of the mills
participating, Whether or not significant differences
exist in the same test characteristic between two dif-
ferent groups of data can be determined by calculating
the ratio of the difference of the means of each group

‘to the-standatrd error- of- the diffcrence between the.

same two groups.
The standard error of the difference can be readily

calculated from the standard crrors of the two means™
‘under comparison. These standard errors, in turn, can

be calculated from the standard deviations listed in
Table IV. The following equations are used for these
calculations:
2 o?
S. E = ==
or | ] 7

a
S.E = ——
: v
where S, E. =standard error,

o =standard deviation, and
N =number of items in array.

[S.EJ+ [S.Elp+ - -+ + [S.E]X

nt

-[s. E]l =

where [S. E.].=standard error of a group of similar
arrays,
n =number of arrays being considered, and

A, B, - - -, X =respective arrays under consideration.
Therefore,
' 2 2 2
TA on X
2 Ny Ny Nx
[S.E.}. =
1wt

[S. E.loire. = VIS.E.]+ [S.E.] .2,

[S. E.]pisr. =standard error of the difference,
and
[S.EJyand [S. E.Jy=standard errors of the items or
groups of items being consid-
cred.

These calculations are illustrated by comparing the
basis.weight of Mill A with that of the other mills asa
group in the following manner. First, it is nceessary to
determine the difference of the means—i.c., the aver-
ape basis weight for Mill A minus the average basis
weight for Mills B to J, inclusive. The average basis
weight for Mill A was 41.1 pounds and the average for
the group was 42.2 pounds. Thus, the difference of the
means is —1.1 pounds, the value being negative,
inasmuch as we arc comparing Mill A with the group
average which, in this case, is of greater magnitude.

where
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TABLE IV
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COMPARISON OF STANDARD DEVIATIONS BETWEEN MILLS

LiRER
Riehle Flmendorf
Compression, Tear, Amthor Tensile, Amthor
- Basis . Bursting G.LE. lh. g./sheet Ih./in. Stretch, %
Weight, Caliper, Strength, Puncture, ——— = i = :
Mill lb. 0.001in.  points units In Across In Across In Across In Across
A 1.13 0.362 6.26 2.11 1.65 .15 21.8 18.2 5.19 1.57 0.279 0.363
B . 1.31 0.751 6.42 2.02 2.06 1.24 32.6 21.5 6.34 2.90 0.190  0.446
C " 0.78%  0.537 5.38 2.08 1.60 1.47 14.6 27.4 4.37 3.27 0.219 0.584
D 1.59 1.07 6.51 3.57 1,96 1.25 24.2 28.7 4.56  3.07 0.237 0.441
E 0.981 1.12 18.6 4.01 2.7 1.68 38.4 47.2 11.2 3.54 0.29%  0.437
F 1.77 0.3 103 4.35 T1.55 146 335 7364 5.00 - 387 0.106  0:134
G 0.753 0,394 6.08 2.09 1.25 1.63 1.1 23.6 1.84 4. 0.229 | 0.556
H 0.937  0.405 5.11 2.27 1.82 1.05 39.7 20.3 644 4.05 0.183 0.303
I L. 0.814 0.290 4.91 1.46 2.9 1.25 15.8 18.7 3.66 0,996 0.179 0.287
I 0.845  0.532  11.7 3.69 .43 0.920 3717 42,00 7 9.5 T 211 T0.204 0.673
Avetage 1.10 0.584 8.13 2.77 1.83 1.31 26.9 28 .4 5.82 2.94 0.213 07422
Average Standard
Deviation, % 2.6 3.9 8.3 7.7 6.3 5.8 7.6 7.2 7.5 7.8 10.1 11.4

The square of the standard error of Mill A is calcu-
lated from formula (1):

2
oA

(s. EJa'= (1)

Na

From Table IV, g, is 1.13 and {from Table ITI, ¥, is
28; therefore,

[S. E.]a" = (1.13)2/28 or 0.0456.

The squared form is used because it can be substi-
tuted directly into formula (3).

The standard error of the group composed of Mill B
through Mill J, inclusive, is calculated by the use of
formula (2):

2 2 2
aR "X ay
—t -4+
: N»  Nc Ny
[S.E.]l. = = (2)

Substituting the appropriate values from Tables IIT
and 1V,

(1.31)2 (0.785) (0.845)
21 15
[S. E.]l. = =0.0093;
(9)*
Since
[S-.E-JDifr. = \/[S. E-]Az'l' [S.E.] 2 3

therefore,

[S. E.]pire. = v/(0.0456)F + (0.0093)2 = 0.23.

From these values, the ratio of the difference of means
to [S E.]ler_ 57

Difference of means
[S E.]n;n_

Throughout this study, it 15 considered that,
if the magnitude of this ratio (i.c., difference of

- 1.1
0.23

= — 4.8,

Ratio =

means/[S. E.]pi«.) is less than 2, no significant differ-
ence exists. Reference to the appropriate table (normal
variability} shows that a ratio of 2.0 indicates that
there is a significant difference 959 of the time or that
the probability that the difference happened by chance
is 1:19. When the ratio is equal to 3.0, the chance
probability is greatly decreased (i.c., to about 1:200).
Thus the ratio of —4.8, obtained for the comparison of
the average basis weight of Mill A with the average
of the group B to J, inclusive, indicates that there is a
significant difference between- the average value ob-

" tained for A and the average obtained for the group

B to J, inclusive. Since the ratio is negative, it is
known at once that the average value obtained for
Mill A is lower than the group average.

Similarly, all the test results obtained for Mill A
were compared with the group averages obtained for
the group B to J, inclusive. These results are given in
Table V. The results indicate that there was a signifi-
cant difference in the values obtained except for burst-
ing strength, Richle compression in both directions,
Amthor tensile in the in-machine direction, and El-
mendorf tear and Amthor stretch in the across-machine
direction. Similarly, all the tests, in which a significant
difference was indicated, were of a lower magnitude for
Mill A than for the group averages obtained for Mills
B to J, inclusive, except Amthor stretch in the mn-
machine direction, which was slightly higher than the
group average.

The results obtained when the averages for Mill B
are compared with those of the balance of the group
may be seen in Table VI. The results indicate that
therc was a significant difference in all the values ob-
tained cxcept G. L. puncture, Eimendorf tear in both
directions, and Amthor tensile and stretch in the
across-machine direction. Similarly, the values for
thosc tests in which a significant difference was indi-
cated were of greater magnitude than the averages ob-
tained for the group.

A comparison of the average values obtained for
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COM[‘:\RISON OF TIE l’HYS[CAl CHARACTERISTICS OF MILL A WITH THE

Basis
Weight, Burst- -
- b, - - -— ing
(12 x 12 Caliper, Strength,
/1000) 0.001n. points
Mean of A 41.1 14.8 99
Mean of 42.2 15.0 91
Difference of means
(A=) —-1.1 -0.18 +1.8
Standard error of - - :
difference 0 23 0.028 1.47
Ratio: {/ —a)/SE; —4.8 —6.5 +1.2
-Significant -~ Yes - Yes . No

Note. All mean values have been repcrted to the same precision as the individual test values. It will'be observed that some of the intermediate

GE.
TPunc-
ture,
unils

33
36

—1.72

0.481
—3.6
Yes |

LA vk s .«. 1,_.‘_‘” v ‘z. e e
T R R R R RS
'L\BI! \' - t
BALANCE OF THEGROUP:
LINER I
Riehle Elmendorf
Compression, Tear, Amthor Tensile, Amthor
- - Ib. g./sheet . b /in. Stretch, % _ .
In Across In Across In Across In AcCross
28.5 221 343 391 78.5 36.2 2.2 3.4
287 22.0 333 N 76.9 37.9 2.0 3.7
—0.184 +40.151 —-10.2 —-03 +1.55 —-1.64 +1.627 —0.3171
0.352 0.8  4.83 440  1.13 0414 0.05  0.220
—0.5 +0.6 —-2.1 -=0.1 +1.4 —-4.0 +2.9 +1.4
.No. . No Yes . _No No | VYes _ Yes _No

values in the above table have been reported to more places than the mean values. Similarly, the difference of the means will not always
correspond to the difference bemeen the reported means, because these values have been rounded off. The mean of a is the mean for the

balance of the group.

TABLE VI

COMI'ARISON OF THE PHYSICAlL, CHARACTERISTICS OF MILL B WITH THE BALANCE OF THE GROUP

LINER
Basis Riehle Elmendotf
Weight, Burst- G.E. Compression, Tear, Amthor Tensile, Amthor
lb. ing Punc- 1b. g./sheet Ih./in. Stretch, %
(12x12 Caliper, Strength, ture,
/1000y 0,001 in. points  units In Across In Acress In Across In Across
Mean of B 42.9 15.4 101 37 30.6 23.7 353 397 84.1 38.1 2.2 3.8
Mean of 42.0 15.0 97 36 28.5 21.8 . 352 390 76.3 3. 2.0 3.7
Difierence of means
(B—a) +0.9- +0.45 +3.9 4079 +2.09 1.8 +1.2 469 +7.74 +0.43 +0.23  +0.143
Standard error of '
difference 0.19  0.173 1.64 0.52 0.476  0.294 7.53 5.42 1.49 0.692 0.045 0.107
Ratio: (B—a)/SEp +4.7 42.6 +2.4 41.5 +4.4 +6.4 +0.2 +1.3 +5.2 +40.6 +5.1 +1.3
Significant Yes Yes Yes No Yes Yes No No Yes No Yes No
NOTE. See Note to Table V.,
TABLE VII
COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL C WITH THE BALANCE OF THE GROUP
Linenr
Basis Riehle Elmendorf .
Weight, Burst- G.LE. Compression, Tear, Amthor Tensile Amthor -
lb. Punc- lb. g./sheet Ib./in. Stretch, %
(I2x 12 Caliper, Strength ture,
/1000) 0.001 in. points  units In Across In Across In Across In Across
Mean of C 42.7 14.5 100 39 20.8: 22.2 364 405 85.9 38.9 1.9 4.1
Mean of o 42.1 15.1 97 36 28.6 22.4 35 390 76.1 37.6 2.0 3.6
Difference of means l
C—a) +0.6 —-0.55 429 +3.05 $1.27 —3:835 +13.1 4150 +9.78 +1.29 =0.172 +0.43
Standard error of
difference 0.22 0.150 1.63 0.601 0.443  0.396 4,54 7.57 1.26  0.888 6.05¢  0.156
Ratio: (C~a)/SEp +2.7 —=3.7 +1.8 +5.1 429 —4.7 +2.9  42.0 +7.8 +1.5 -2.9 2.8
Significant Yes Yes No Yes Yes Yes Yes Yes Yes No Yes Yes

NoTE. See Note to Table V.
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COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL D WITH THE BALANCE OF THE GROUP

Basis
Weight, Burst-
b, ing

(12x 12 Caliper, Strength,

/1000)  0.001 in. points

Mean of D 4.7 14.8 98
AMean of & 42,2 15.0 97
Difference of means

{(D—e) -0.5 —-0.21  +0.7
Standard'ervor of
_difference . 0.36 . 0.239  1.66
Ratio: (P —a)/SE, =1.4  —0.9 +0.4
Significant No Ne No

NOTE. See Note to-Table V. -- — -

Basis
Weight, Burst-
b ing

(12 x12 Caliper, Strength,

/1000) 0.001 in. points

Mean of £ 43.4 15.7 9t
Mean of & 42.0 14.9 98
Difference of means . ‘

(E—a) +1.4 +40.78 —6.8
Standard error of

difference 0.31 0.342 5.64
Ratio: (E—~a}/SEp —4.7 $2.3 —1.2
Significant Yes Yes No

NoOTE. See Note to Table V.

L.E.
Punc-
ture,

units

36
36

—0.53

. 0.820.

—0.6
No

G.LE.
Punc-
ture,
units

33
3o

-1.73

1.231
—1.4
No

G.E.
Punc-
ture,
units

33
37

—3.88

1.39
-2.8

TABLE VI

LiNER
Richle ~ Elmendorf
Compression, Tear, Amthor Tensile, Amthor
i, g./sheet Ib./in. Stretch, 9
In Across In  “Acress  In “Across In = “Across
8.1 22.5 360 378 70.4 3‘):5 2.0 3.5
28.8 21.9 351 393 7.8 37.5 2.0 3.7
~0.73 40.543 T +8.8 —14.3 —7.41 41.93 —0.077 —0.19
0.457 0.296 .. 3.24 .0 6.81. 1.15 0.726 - 0,058 0.105 —
—1.6 +1.8 +2.7 =2.1 -6.4 $2.7 —-1.4 —1.8
No No Yes Yes Yes Yes No No
. TABLE IX
COMPI'ARISON OF THE PHYSICAL CHARACTERISTICS OF MILL I WITH THE BALANCE OF THE GROUP
Liner .
Richle * Elmendorf
Comypression, Tear, Amthor Tensile, Amthor
1b. g./shect 1. /in. Stretch, %
In Across In ACTOsS In Across In Across
27.5 20.6 324 365 77.1 34.3 ‘1.8 3.6
28.8 22.1 355 394 77.1 38.1 2.0 3.7
—-1.37  —1.5  =31.6 =201 —0.02" =3.77  ~0.266 —0.054
0.847 0.519 11.77 144 3.41 1.10 0,092 0.138
—-1.6 -2.9 -2.7 =20 0.0 —-3.4 —-2.9 —0.4
No Yes Yes Yes No Yes Yes No
. TABLE X
COMPARISON OF THE PHYS[CAL CHARACTERISTICS OF MILL F WITH THE BALANCE OF THE GROUP
LINER ‘
Basis Richle Elmendorf
Weight, Burst- Compression, Tear, Amthor Tensile, Amthor
Ib. ing 1b. g./sheet ib./in. Stretch, %
(12x 12 Caliper, Sirength,
/1000) 0.001 in. points In Across [n Across In Across In Across
Mean of FF 39.7 13.4 83 23.3 18.7 302 343 66,7 33.0 1.9 3.1
Mean of o 42.4 15.2 99 29.3 22.3 358 306 78.3 38.2 2.0 3.8
Diflerence of means
(F—a) -2.7 —1.82 —139 ~6,03 —3.60 —55.8 —53.5 —11.57 —-3.28 —0.102 —0.684
Standard error of
difference 0.57 0.131 3.38 0.516 0.473 10.83  11.76 - 1.70 1.232 0.038 0.061
Ratio: (F—e)/SEn —4.7 —13.9 —4.1 —11.7 -7.7 —-5.2 —4.3 -6.8 —4.2 =27 —-1.2
Significant Yes Yes Yes Yes Yes YVes Yes Yes Yes Yos Yes

Note. See Note Lo Table V.,

Yes
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TABLE 4\l ", ¥ i ¥ e e
COMPARISON OF TIIE PHYSICAL CHARACTERISTICS OF .\m LG WITH TIT n.-\[..r\.\'u'. OF THE GROUP
Basis * Richle Klmendorf .
Weight, Burst- G.E. Compression, Tear, Amthor Tensile, Amthor
Ib. ing Punc- Ib. g./sheet 1h./in, Stretch, %
(12x 12 Caliper, Strength, ture,
/1000y 0.001 in, points . units In Across In Across In Across In Across
MeanoLG 419 15.6 91 38 274 237 380  wst T 7Rd T4l T 1y 36
Mean of o 42.1 14.9 98 36 28.9 21.8 349 390 7.6 37.3 .1 3.7
Difference of mean
(G—a) -0.2 +0.63 —-7.1 +1.64 —1.5 +1.92 +31.3 +15.7 =5.36 --4.57 —0.313 —0.095
Standard error of
difference 0.22 0.116 1.79 0.602 0.362 0.435 3.82 6.67 0.75 1.07 0.062 0.149
Ratio: (G—a)/SED —-0.9 45.4 —4.0 42.7 —4.1 +4.4 +8.2 +2.4 -7.1  +4.3 —5.1 —0.6
Significant No ~ Yes Yes' Yes~  Yes ~ Yes ° " VYes " Yes & " VYes Yes~ Yes - No = T~

Note. See Note to Table V.

. - - - . FE— - -

TABLE XII

COMPARISON OF  THI PHYSICAL CHARACTERISTICS OF MILL H WITH THE BALANCE OF THE GROUP

LINER
Basis ' Riehle Elmendorf )
Weight, Burst- G.E. Compression, Tear, :\mthor Tensile, Amthor
s " 1h. ing Punc- Ib. g./sheet 1b./in, Stretch, %
(12x12 Callpcr Strength, ture,
/1000) 0.001 in, points  units In Across In Across In Across, In Across
Mean of ¥/ 42.6 15.9 108 37 30.7 245 386 407 75.8 42.7 2.2 4.1
Mean of 421 149 96 36 28.5 21.7 389 349 77.2 37.2 2.0 3.6
Difference of means
{H—a) +0.5 +0.96 +11.3 +1.22 4217 +42.85 +17.8 +37.5 —1.40 43.51 +0.238 +40.421
Standard error of
difference 0.27 0.123 1.61 0.661 0.511 0.304 6.06 10.86 1.81 1.114 0.052 0.002
Ratio: {{f—a)/SEp +1.9- 47.8 +49.3 +1.8 +4.2 +9.4 +2.9 43.5 —-0.8 +44.9 +4.6 +4.6
Significant No Yes Yes No Yes Yes Yes Yes No Yes Yes Yes
NOTE. See Note to Table V.
TABLE XIII
COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL { WITH THI BALANCE OF THE GROUP
LINER
Basis - Richle Elmendorf
Weight, Burst- G.E Compression, Tear, Amthor Tensile, Amthor
th. ing Punc- Ib. g./sheet Ib./in. Stretch, %
(12x 12 Caliper, Strength, ture,
J1000)  0.001 in. points  units In Across In Across In Across In Across
Mean of [ 43.5 15.3 109 41 30.9 21.8 465 408 85.4 36.8 2.3 4.5
Mean of & 42.0 15.0 96 36 28.5 22.0 346 384 76.2 37.8 2.0 3.6
Difference of mean
{{—a) +1.5 +032 (2.7 +5.39 +2.39 —0.258 462.3 +82.3 +9.23 —1.02 -+0.269  +0.90
Standard error of
difference 0.21 0.085 1.36 0.413 0.493 0.201 +4.22 4.84 0,97 0.358 0.042 0 075
Ratio: (f—a)/SEp +7.1  +3.8 +9.3 +13.1 +4.8 —0.9 +14.8 +17.0 +9.5 —~2.8 +6.4 F12.0
Significant Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes

Note, See Note to Table V.
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TABLE XIV
COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL | WITH THE BALANCE OF THE GROUP

Liner
Basis Riehle Elmendori
B - Weight, Burst-  G.E.,_ . Compression, _Tear, Amthor Tensile, Amthor
1b. ing Punc- Ib. g./sheet Ib./in, Streteh, 9 - °
{12x 12 Caliper, Strength, ture,
J1000) 0.001in. points  units In Across In Across In Across In Across
Mean of J 41.7 14.7 93 32 30.4 23.7 30t 355 7.8 35.0 2.0 3.2
Mean of o 42.2 15.1 98 37 28.5 21.8 358 395 74 319 2.0 3.7
Difference of mean
(e =05 038 =53 "—423 4191 419 --56.7 406  -2.53 -2.02 +0.029  —0.56
Standard error of ’ . i i T B -
dificrence 0.21 0.129 2.68 0.846 0.352 0.233 8.44 9.56 2,15 0.540 0.048 0.153
Ratio. (f—~a}/SEn ~2.4 —2.9 —20 —50 +5.4 +8.2 —6.7 —4.2 -1.2 =37 +0.6 ~3.6
“Significant Yes” .7 Yes "VYes “Yes © " "Yes - Yes - "No - Yes =- No -- Yes -

Yes " Yes

" NoTE. See Note to Table V.

Mill C with the group average excluding C is pre-
sented in Table VII. The results indicate that there
was a significant difference in all the test values except
_ bursting strength and the Amthor tensile test in the
across-machine direction, All the values in which a
significant difference existed were greater than the

+ value for the group averages with the exception’ of

caliper, Riehle compression in the across-machine di-
rection, and Amthor stretch in the in-machine direc-
tion.

The average test results obtained for Mill D, as com-
pared with the average test results obtained for the
remainder of the group, are given in Table VIII. The
only test results which exhibited a significant differ-
ence were Elmendorf tear and Amthor tensile in hoth
directions. This phenomenon indicates that the aver-
age quality of Mill D, as determined by these tests,
was approximately the same as the average quality for
the group.

A comparison of the average test values obtained
for Mill E with the averages for the balance of the
group may be observed in Table IX. The results indi-
cate that a significant diffcrence existed in all the test
results except those for bursting strength, G. E. punc-
ture, Riehle compression and Amthor tensile in the
in-machine direction, and Amthor stretch in the
across-machine direction, With the exception of the

" average caliper value, all the results wherein a signifi-
cant difference existed were lower than the corre-
sponding value for the group average.

The results of the comparison of the average test
values obtained for Mill F with the averages for the
balance of the group may be found in Table X. The
results indicate that a significant difference existed be-
tween all the average test results obtained for Mill F
and the corresponding group average. All the average
test values obtained for F were lower than the corre-
sponding group average.

- The comparison of the average test values obtained
for Mill G with the averages for the balance of the
group is given in Table XI. It may be noted that the
only test results in which a significant difference was
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not indicated were in basis weight and Amthor stretch
in the across-machine direction.

The avcrage test values obtained for Mill H are
compared with the average for the remainder of the
group in-Table X1I. It. may be noted that basis
weight, G. E. puncture, and Amthor tensile in the in-
machine direction were the only test results in which a
significant difference was not indicated. Both the basis
weight and G. E. puncture, however, appear to be
close to the borderline in respect to significance, All
the test results for Mill H, wherein a significant differ-
ence was indicated, are of a greater magnitude than
the corresponding group average value; thus, the av-
erage quality for Mill H, as determined by these tests,
was higher than the group average.

The comparison of the average test values obtained’
for Mill T with the average for the balance of the group
is presented in Table XIII. A significant difference is
indicated in all test results except the Riehle compres-
sion in the across-machine direction. With the excep-
tion of the Amthor tensile in the across-machine direc-
tion, the average test results for Mill I, wherein a sig-
nificant difference was indicated, were of a greater
magnitude than the corresponding average test results
of the group. ’

A comparison of the test averages for Mill J with
the average test results obtained for the remainder of
the group may be seen in Table XIV. A significant
difference was indicated for all the average values ex-
cept Amthor tensile and stretch in the machine-diree-
tion. Of those average results showing significant
differences, all but the averages of the Richle compres-
sion in both directions, were of lower magnitude than
the corresponding average values for the group.

DISCUSSION OF INDIVIDUAL MILL TEST
RESULTS FOR 42-POUND- D.F.R.S.
FOURDRINIER KRAFT LINER

MiLL A

The average results of the various physical tests
conducted on the samples of liner rolls made by Mill A

P T T
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are shown in Table XV. Details of the maximum and
minimum valucs for each roll tested are given in Table
LXI of the. Appendix. The average basis weight was
slightly lower than the grade specification of 42
_pounds. The average apparent density was 33.2
pounds per cubic feot. It may also be noted that the
average bursting strength was 99 points and the aver-
age G. E. puncture value was 35 units. The average
moisture content was 9.1%, on an ovendry basis.

In a study of this type, the intercst is not solely in

. —the.absolute value of.the average test valucs within a
given mill or among mills, but also in the variation in
the individual values which make up those averages,

~ To say that the average of a group of test'observations
is 100 is of little value unless the uniformity or proba-
bility of a given variation of the values which make
up this average is known. '

The probability of a given variation in board from

~a given mill may be calculated statistically if test val-
ues, based on a sufficient number of individual speci-
mens, are available from an adequate number of rolls
.from thatmill. For each typc of test, it is first necessary
to caiculate the average, and then to calculate the
standard deviation as a measure of the variability
among the rolls. The procedure may be illustrated for
basis weight of the liner samples from Mill A.

For Mill A the average basis weight was 41.1 pounds
and the standard deviation was calculated to be 1.13
pounds. Accordingly, reference to the appropriate
tables (Probability Integrals) shows that a range of

41,1 £1.1 pounds or 40.0 to 42.2° pounds may be ex- -

pected to contain 68.3% of the rolls of this grade pro-
. duced by Mill' A. Tn most cases it is of more interest,
however, to. consider the percentage of rolls which
might be expected to be contained within any pre-
specified test value limits. Thus, assume that it is

reguired to find the chance that the basis weight for a

roil will fall within 0.5 pound of the average ba-
sis weight, Tt is noted that 0.5 pound is a fraction
(0.5/1.13=0.44) equal to 0.44 of the standard devia-
tion for the basis weight for Mill A. By referripg to the
appropriate tables, it is found that 319, of the rolls
should fall within the sclected limits. This indicates
that Mill A has a uniformity, in respect to basis weight,
such that 349 of the rolls made in the 42-pound grade
should be within the limits 40.6 to 41.6 pounds. Using
the same line of procedure, it may he shown that a
range of 1 pound is equal to 0.88 of the standard
deviation for Mill A, and thus the probability oi the
basis weight being within the limits 40.1 to 42.1
pounds is 62%,. ({¢ should be noted in a precautionary
way that the probability of « given test value Iying within
a given range is nol doubled when the range is doubled.)
As previously mentioned, itis fully recognized that the
application of statistical methods to these data has
limitations. Tt is included, however, to demonstrate the
potentialities of its application and to predict, within
limits, the variation to be expected in the physical
characteristics of board made by the different mills.
Table XVI gives the standard deviations and prob-
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able variations to be cxpectcd in the rolls of 42-pound
liner made by Mill A. It may be seen from these re-
sults that the chance probability or uniformity for
Mill A in regard to caliper is such that the greater por-
tion of the rolls shiould fall within the range of +0.001
inch (0.0138 to 0.0158 inch) of the average caliper.
The uniformity of the bursting strength indicates that
only three fourths of the rolls would be expected to fall
within a range limit of +7.5 points (91.5 to 106.5
points). On a percentage basis, the uniformity in re-
. spect_to the G. E. puncture is approximately the same
as that for the bursting strength. The uniformity in
respect to Richle compression, Elmendorf tear, and

Amthor tensile and stretch may alse be observed in-

‘Table XVI. Naturally,-as the arbitrarily selected lim-
its increase, the greater will be the percentage of rolls
falling within that range. The ranges used are purely
arbitrary and are not intended as an attempt to specify
acceptable - limits. The moisture content was not
treated statistically as it was felt that the secondary
effects, such as warchouse storage conditions, would
possibly prevent the legitimate application of statistics
to the moisture data.

MiLL B

The average test results obtained on samples of liner
made by Mill B are shown in Table XVII (see also
Table LXII of the Appendix). The average basis
weight was slightly in excess of the specified grade
weight. The average caliper was 0.0154 inch and the
average apparent density was 33.4 pounds per cubic
foot. The average bursting strength and G. E. punc-
ture were 101 points and 37 units, respectively. The
average moisture content was 8.7%, on an ovendry
basis.

The statistical evaluation of these test results may
be found in Table XVIII. The standard deviation for
the basis weight was 1.31. The results indicate that the
untformity of basis weight for Mill B is such that only
30.09, of the rolls should be expected to fall within the
range limit of £0.5 pound (42.4 to 43.4 pounds). ap-
proximately 55% within the range limit +1.0 pound
(41.9 to 43.9 pounds), and approximately 879, within
the range limit of £2.0 pounds (40.9 to 44.9 pounds).
The standard deviation for the caliper is (175 and thus
approximately 82%, of the rolls should fall within the
caliper range limit of +0.001 inch (0.0144 to 0.0164

inch). The uniformity of the bursting strength as

judged by the standard deviation indicates that ap-
proximately 30% of the rolls should fall within the
bursting strength range limit of +2.3 points (98.5 to
103.5 points), approximately 369, within the range
limit of £ 5.0 points (96 to 106 points), and approxi-
mately 76%, within the range limit of £7.5 points
(93.5 to 108.5 points). In terms of percentage, the uni-
formity of the G. I. puncture is of ap proximately the
same order of magmtudc as the hursting strength. The
Riehle compression, Elmendorf tear,and Amthor ten-
sile and stretch tests showed rather large standard
deviations.
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PHYSICAL CH.-\R:\C"I‘I-‘.RIS’I‘ICS OF 42-L.B. D.IF.B.S. FOURDRINIER KRAFT LINER

.. Basis . .
Weight, Appar-

Ib.  Caliper, ent Mais-

"+ Date (12 x 12 0.001 Density, ture,
Rell  Manuf.  /1000) in. Ibjeuft. 9
1 12-30-44 2.1 141.9 33.8 8.3
2 12-30-41 12.8 14.8 34.7 7.6
-3 1-20-45 40.9 14.2 34.6 9.7
4 12054577 4170 4,1 "HE T 02
5 11-15-44 42 1 14.3 35.3 13.2
6 1-26-45 42.1 15.1 33.4 10.7
7 1t-15-4d 406.1-  14.5 332 1.7
8 1-1645 39.2 14.6 32.2 8.4
9 1-16-45 38.5 14.5 31.8 7.9
10 11545 41.4 148 335 7.8
11 1-15-45 41,4 15.5 32,0 7.2
12 1-15-45 41,1 15.3 32.2 6.3
13 1-15-45 41.2 15.3 32.3 7.0
14 7-1-44 ' 40.7 15,1 32.3 1.3
15 7-1-44 41.3 15.2' 32.6 12.0.
16 7-1-44 40.0 14.6 3.8 11.8
17 7-1-44 39.1 14.4 2.5 10.6
18 2-8-45 41.9 15.3 32.8 9.1
19 2845  41.2 150 32.9° 8.8
20 312443 41.6 14.9 33.5 9.6
21 3-11-45 41.2 14.8 33.4 8.1
22 3-14-45 42.7 14.9 34.3 9.9
23 3-15-45 40.4 14 .8 32.7 7.9
24 3-15.45 43.3 15.1 4.4 10.1
25 31445 40.6 15.0 32.4 8.7
26 3-14-45 42.0 15.3 329 8.4
27 11-1544 40.3 14.8 32.8 7.6
28 111544 40.0 14.6 32.8 6.0
Average 411 4.8 3.2 9.1

Bursting
Strength,
peints

04
9w
109

Rt

107
111

103- -

99
90
95
92
88
93
98
104

96
88
104
104
99
101
100
03
98
Uit

103
93
99

9

ML A

Roll Averages

o Richle _. _ Elmendorf, Amthor A .
G.E. Compression, Tear, Tensile, Amthor

Punc- 1h. g./sheet lb./in. Stretch, %
ture,

units In  Across In  Across In  Across In  Across
39 25,7 20.2 378 401 81.6 38.1 2.0 3.5
38 27.0 200 366 414 83.7 38.8 2.2 3.3
3 29.0. 21.0 341 400 84.6 359 2.7 3.7

-3 T 2.5 M6 T TR 4127 853 374 0 2.9- 46
36 25.8 22.7 387 415 76.8 30.8 2.8 3.5
37 202 234 363 417 85.9 383 2.4 3.9

w34 200 22.1- - 351 396 78.1  37.6 2.5, 3.4

33 25.9 20.2 310 370 73.8  36.1 1.7 2.6
31 7.5 21.2 334 366 - 72.8 35.7 1.9 7.8
36 27.5 215 350 398 81.0 36.0 20 209
35 8.8 22.3 384 407 82.5 35.2 2.0 3.7
35 28.1 21.5 349 398 81.7 34.6 2.0 3.5
37 27.6 22.0 377 418 82.2 360 1.9 29
35 .6 229 355 382 70.7 354 1.9 3.7
37 .6 22.3 357 304 4.0 33.5 2.3 3.7
33 3.5 21.8 350 380 6%.4 35.1 2.2 4.2
32 30.0 22.0 333 37 69.4 33.9 21 3.8
34 298 4.4 339 404 0.5  30.9 2.0 3.7
32 284 247 336 382 . 86.0 36.2 2.2 3.6
32 3.2 213 RILY 373 81.3 35.0 2.2 3.5
32 202 22,7 313 375 81.2  35.7 2.0 3.2
36 27.6  22.3 321 370 7.1 352 21 3.2
33 294 22.8 316 370 80.7 33.1 2,0- 3.5
37 277 226 KX} 404 74.7  36.1 2.2 3.4
34 71 234 339 357 .6 3TA 2.1 1.8
37 28.8 235 326 404 76.9 37.0 2.3 3.0
33 28.2 214 325 373 74.9 374 2.1 3.3
33 27,5 2.3 320 383 7.3 315 2.0 3.4
35 28,5 1221 343 391 78.5  30.2 2.2 34

TABLE XVI

STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

Buasis
Weight,
1h,
(12 x 12 Caliper,
71000)  0.001 in.
Test values
Maximum 43.3 15.5
Minimum 38.5 14.1
Average 41.1 14.8
Standard deviation  1.13 0.362
Range limit {+)* 0.5 1.0
Approximate '
probability, % M 99
Range limit {(4)* 1.0 2.0
Approximate
probability, % 62 100

Range limit (+)* 2.0 —
Approximate

prohability, % 92 -

Bursting  G.E.
Strength, Puncture,
points units

111 39

85 K}

99 35
6.26 2.1
2.5 1.0

o3 36
3.0 1.5

58 52
7.5 3.0

77 &4

* These range limits were arbitrarily selected.

MiLL A
Riehle Elmendorf
Compression, Tear, Amthor Tensile, Amthor Stretch,
Ih. g./sheet 1b./in. T

In Across In Across In Across In Aeross
31.6 24.7 + 387 418 86.0 0.8 2.9 4.2
25.7 20,0 310 357 69.4 331 1.7 2.6
28.5 22.1 343 3 78.5 36.2 2.2 34

1.65 1.15 21.8 18.2 5.19 1.57 0.279  0.363

1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
16 62 7 32 23 13 28 42

i.5 1.5 15.0 15.0 3.0 2.0 .2 .4
64 81 51 59 44 80 53 13

3.0 3.0 30.0 30,0 5.0 3.0 0.3 .6
03 O 83 a0 66 4 72 00

Lt R
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PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

. - DBasis .-
Weight, Appar-

b, Caliper, ent Mois-
Date (12x12 0.001 Density, ture,

Roll  Manuf. /1000) in. Ibjeuft. %
1 1-2945 422 15.7 32.2 9.0
210744 47 13.9  33.7 4.4
3 12045 4401 15.5 A4t 8.9
4 3-25-45 774279 1375 3871 - 8.2
5 3-25-45 411 13.8 35.6 8.4
6 12-29-44 424 16,0 31.8 9.6
7 2-1445 -42.0 . 15.7 32.0 6.8
8 2-14-45  42.2 15.3 33.0 6.0
9 2-1445 427 15.9 32.2 6.8
10 9254 450 16.4  32.9 10.8
! 01544 42,7 15.9 32.2 097
12 0-15-44  45.0 16.2 33.3 9.7
13 0-25-44 428 15.6 32.9 1.1
14 92541 433 15.7 33.2 9.7
15 9-25-44 45.7 15.6 35.2 8.1
16 445  41.8 14.8 33.9 2.1
17 445 423 15.0 33.8 9.6
18 4-45 423 16.4 31.0 8.0
19 445  42.7 15.1 33.9 7.7
20 445 4.3 15.0 33.0 8.0
21 4-45  41.2 14.9 33.2 8.1
Average 42.9 15.4 33.4 8.7

Rursting

Strength,

points

101
106
105

102 -

92

104
.9
96
9N
104

n
103
103
106
112

101
108
93

111

93
%

101
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TABLE XVII N
ML B
Roll Averages
. Riehle t2Imendori Amthor L.

G.I. Compression, Tear, Tensile, Amthor
Punc- 1b. g./sheet Ih.fin, Streteh, T
ture,

units In  Across In  Across”  In  Across In  cross
34 297 22.6 337 412 83.6 35.4 2.4 3.6
39 30.2  25.2 394 426 90.0 42.0 2.1 3.3
36 28.7 122.6 356 395 7.6  36.1 2.4 3.9

—-37 - 3.3 25:5~-—-415 398 -71.3--43.8 2.2 4.3 -
35 275 233 402 367 70.0 41.3 2.0 4.1
37 0.0 224 3068 428 80.2 38.7 2.1 335
3 34.0 .44 36 377 _ 81.+ 33.2 2.1 4.1
35 3.9 250 365 397 83.1  36.6 2.1 4.1
39 29.3 23.8 391 Nns 78.0  38.3 1.8 38
40 3.1 22.5 365 416 89.3 39.4 2.5 3.6
37 9.1 22.9 329 376 799 379 2.0 3.2
40 31.6 4.2 373 433 %0.1  39.3 2.3 3.3
38 32.3 23.8 352 407 85,7 38.7 2.4 3.5
KLY 35.2  25.2 345 407 91.4 395 2.4 3.4
40 32.0 25.5 389 421 89.6 42.4 2.6 38
36 27,9 221 314 379 83.1 35.9 2.3 5.0
37 30.3 24.3 319 389 92.4 39.3 2.3 3.6
37 9.4 23.6 319 380 81.2 339 2.1 3.5
36 313 M 332 381 909 39.1 2.2 3.8
35 28.9 22.0 307 371 83.5 3i.6 2.3 4.4
34 28,7 21.7 304 366 83.9 3.8 2.2 1.3
37 30.6 237 383 397 841 381 22 3.8

TABLE XVIII

STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-L.B. D.F.B.S. FOURDRINIER KRAFT LINER

RBusis
Weight,
lb.
(12x 12 Caliper,
1000} 0.000 in,
‘Test values
Alaximum 45.7 6.4
Alinimum 41.1 13.5
Average 42.9 15 4
Standard deviation  1.31 .75
Range limit (£)* 0.5 1.0
Approximate
probability, 9 30 82
Range limit {3)* 1.0 2
Approximate
probability, % 35 o
Range limit (4)* 2.0 —
Approximate
probability, % 87 -

Bursting
Strength,
points

1t
o1
101
6.42
2.5

30
5.0

56
7.5

76

* Range limits were arbitrarily selected.

G.E.

uniis

A0
KE)
37

2.02
1.0

38
1.5

54
3.0

80

Puncture,

ML B
Riehle Elmendorf
Compression, Tear, Amthor Tensile, Amthor Stretch,
Ib. g./sheet 1b./in. %

In Acruss In Across In Across In Across
352 25.5 45 433 92.4  43.8 2.6 5.0
27.5 21.9 304 367 70.0 33.2 1.8 3.2
30.6 23.7 353 397 841 38.1 2.2 3.8

2.06 1.24 32.6 21.5 6.34 2.90 0.19 0.43

1.0 1.0 7.5 7.5 1.5 1.0 0.1 4.2
38 S& 18 27 19 27 40 31

1.5 t.5 15.0 15.0 3.0 2.0 0.2 0.4
33 77 35 52 36 51 71 63

3.0 3.0 30.0  30.0 5.0 3.0 0.3 0.6
86 08 64 84 77 70 89 82

K}

nE2E




Basis
- Weight, Appar-
Ib.  Caliper, ent

Date (12x12 0001 Density,

Roll  Manuf. /1000) in.  1b./cu.it,
1 1-2945 43,7 13.7 38.2
2 1-29.45  42.8 13.4 383
3 1-29-45 44.0 14.0 3717
4 — 41.7 14.2 35.2

57 - 3-845 42.6° 14.8°° 34.5 -
6 8944 42.2 15,0 33.8
7 3- 945 424 14.6 34.6

8 - 3945 . 42.5 14.9 34.2 - -

9 4445 421 15.0 337
10-- 1- 445 42.3 14.7  34.:5
11 1-2045  43.8 13.¢  37.8
12 1- 445 41.8 15.¢ 33.4
13 1- 445 42.7 14.9 34.4
14 1- 445 42.5 150  34.0
15  2-845 44,0 14,7 35.9
Average 42.7 35.3

- STATISTICAL EVALUATION OF PHYSICAL TESTS ON, 42-LEB,

Test values
Maximum
Minimum
Average

Standard deviation

Range limit {£+)*
Approximate
probability, %

Range limit (£)}*
Approximate
probrability, %

Range limit ()*
Approximate
probability, %

2.0
99

14.5

Bursting  G.E,
Caliper, Strength, Puncture,
0.001 in. points units
15.0 109 42
13.4 88 35
14.5 160 39
0.537 5.38 2.08
1.0 2.5 1.0
94 33 37
2.0 5.0 1.5
9 63 33
— 7.3 3.0
— 81 83

* Range limits were arbitrarily sclected,

ture,

%

Mois- Bursting
Strength,
points

100

TABLE XIX
PHYSICAL CHARACTFERISTICS.OF 42-LB D.F.B.S. FOURDRINIER KRAFT LENLER

w

Mie C

Roll Averages

Riehle Elmendor{ Amthor

G.F. - Compression, Tear, Tensile, Amthor -
PPunc- Ib. g./sheet Ib./in. Stretch, %,
ture,
units In  Across In  Across In  Across In  Across
37 28.0 231 385 393 81.6 43.0 2.2 5.0
33 294 233 - 356 an 82.7 43.0 2.1 4.8
38 31,2 245 389 389 86.4 45.0 2.2 4.7
36 31.2 228" 351 380 76.6 388 1.5 4.3

TEr 0 TT3Le T23TS T AT 442 87.2°7°36.2° " " 1.7 3.8
42 31.0 21.4 36t 392 82.4 36.9 1.7 3.3
41 9.7 1.3 349 440 87.6 36.0 1.8 3.3
41 32:8 228 - 3N 433 89.8 37.0 8 39
40 299 21.1 376 411 92.0 35.7 1.9 4.2
40 289 22,0 366 401 85.2" 36.7 1.8 4.4
38 30.3 2.6 366 368 84.7 443 1.9 4.5
38 28.3  20.6 342 407 86.6 37.9 1.6 3.6
38 27.3 204 357 84.8 36.5 1.8 3.3
38 27.6 197 342 403 86.1 36.8 1.8 3.%
41 305 223 . 313 458 94.8 39.4 2.2 4.5
39 29.8 364 405 85.9 389 9 4.1

TABLE XX

22.2

T

D.F.B.S. FOURDRINIER KRAFT LINER

ML C
Riehle Elmendor{
Compression, Tear, Amthor Tensile, Amthor Stretch,
. g./sheet Ih.fin. %

In Across In Across In Across In Across
32.8 24.6 389 458 94.8 45.0 2.2 5.0
27.3 19.7 342 308 76.6 36.0 1.5 3.3
208 22.2 364 405 85.9 38.9 1.9 4.1

1.60 1.47 14.6 27.4 4,37 3.27 0,219 0,584

1.0 to 7.5 7.5 1.5 1.0 0.1 0.2
47 50 39 21 27 24 35 27

1.5 [.5 15.0 15.0 3.0 2.0 0.2 0.4
65 6 0 42 51 6 6t 50

3.0 3.0 30.0 30.0 5.0 3.0 0.3 0.6
04 96 96 72 75 64 83 70
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TABLE XXI
PHYSICAL CHARACTERISTICS OF 42-LB. IiF.B.S. FOURDRINIER. KRAFT LINER

ML D
Roll Averages
i o T~ Rasis - - - .- - - Riehle - Elmendorf Amthor s
Weight, Appar- GoE. Compression, Tear, ’ Tensile, Amthor
b, Caliper, ent Mois-  Bursting  Punc- b g./sheet Ib./in. Stretch, %
Date  (12x12 0001 Density, ture, Strength, ture, .

Roll  Manuf. /1000) in. Ibjcuft. 9 points  units In  Across In  Across In  Across In  Across
1 2-745 408 14.7 33.3 8.6 o4 38 .3 23.3 335 -3i4 65.3 419 1.8 3.1
2 2- 745 40.9 14.7 33.4 7.9 102 37 286 21.4 336 392 74.9 360 1.8 3.0

) - 302745 410 M8 332 79 o3 g7 258 220 383 M9 65020 18 i1 _

4 2- 745 40.3 14.9 32.4 7.1 84 36 244 211 375 347 59.3 413 1.6 2.8
5 12-30-44 439 16.7 C 315 7.7 100 44 27.4 21.6 391 415 69.7  39.8 1.9 3.2
6 12-30-44 45.4 16.6 32.8 7.4 100 H 288 22.2 07 442 2.7 38.7 2.0 3.6

- 7 — - 424 153 33.2- 9.4 -97 - 36 299 23.8 J84 - 366 68,5 -42:1 1.8 -43.7 -
8 8-26-44 404 4.4 33.6 12.4 102 34 9.4 234 kAR 373 .5 40.0 1.5 3.8
9 1-23-45" 42,3 ° 16.0 31,7 11.7 101~ 3 0.0 4.7 369 406 70.9  40.3 127 3.3
10 3- 5-45 38.8 13.3 349 4.2 91 30 31.4 23.8 320 348 4.0 37.5 1.9 4.0
11 3545 39.6 13.0 36.5 4.3 95 30 3.3 227 334 341 76,2 38.5 1.9 4.3
12 3-12-45 41.6 14.3 34.8 7.0 94 33. 27,0 .7 378 345 61.5 46.6 2.0 3.3
13 31245  39.7 12.8 37.2 7.4 104 32 27,0 1.8 332 335 0.4 43.7 2.0 3.5
14 2-12-45 40.8 14.3 34.2 8.0 95 33 26.1 204 310 361 0.8 33.0 1.9 3.1
15 2-25-45  42.5 14.7 34.7 6.0 102 35 278 21.4 366 399 75.5 383 2.1 31
16 92044 434 14.9 4.9 6.3 103 35 3L 233 374 409 2.3 4.2 2.2 4.3
17 22545 41.9 14.5 34.6 6.6 105 34 26.9 22.5 357 382 74.0 37.5 2.3 3.2
18 10-11-44  41.9 16.8 29.9 8.0 86 35 25.9 204 30 387 . 676 34.6 2.0 3.8
19 2- 945 43.3 14.6 35.6 6.7 110 36 28.2 .47 360 402 74.3  38.7 2.2 3.7
200 11- 344 410 15.1 32.6 5.5 93 36 21.8 224 358 © 32 70.4 393 2.3 4.1
21 2-945 428 14.8 34.7 6.2 102 38 25.9  22.7 362 398 ‘743 371.3 2.3 3.8
Average 41.7 14.8 33.8 7.4 98 36 28.1  22.5 360 378 0.4  3%.5 2.0 3.5

TABLE XXII
STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-1.B. D.F.B.S. FOURDRINIER KRAFT LINER
ML D
Basis Richle Elmendorf
Weight, Compression, Tear, Amther Tensile,  Amthor Stretch,
Ib. Bursting  G.E. b g./shect lb./in. %%
(12x12  Caliper, Strength, Puncture,
J1000)  0.001 in,  points units In Across In Across In Across In Across
Test values -
Maximum 45.4 16.8 110 4 3.4 24.7 407 442 76.2 . 46.6 2.3 4.3
Minimum 38.8 12.8 84 30 24.4 20.4 310 335 39.3 33.0 1.5 2.8
Average B 14.8 o8 36 28.1 22.5 360 378 0.4 39.5 2.0 3.5
Standard deviation 1,59 1,07 6.5 3.57 1.96 1.23 24.2 28.7 4,56 3.07 (.237  0.441
Range limit (+)* 0.5 1.0 2.5 1.0 1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
Approximate
probability, % 24 63 30 22 39 58 24 21 26 26 33 35
Range limit (£)* 1.0 2.0 5.0 1.5 1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4
Approximate .
probability, % 47 04 56 33 56 77 46 40 49 48 60 64
Range limit (+)* 2.0 — 7.5 3.0 3.0 3.0 30,0 30.0 5.0 3.0 0.3 0.6
Approximate
probability, %, 79 —_ 75 60 87 98 79 il 73 67 80 83

* Range limits were arbitrarily selected.
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ML C

The average test results obtained for the liner made
bv Mill C are given in Table XIX (see also Table
LXIIT of the Appendix) and the statistical evaluation
of these results in Table XX. The results indicate that

the average hasis weight for Mill C ‘was slightly in.

excess of the specified weight for this grade. The aver-
age caliper was 0.0145 inch and the average apparent
density was 35.3 pounds per cubic foot. The average
bursting strength and G. . puncture values were 100
points and 39, units, respectively.. The average mois-
ture content was 7.1%, on the ovendry basis.

The standard deviation for basis weight for Mill C
15 0,785 This rather low standard deviation suggests
that approximately 489, of the rolls should fall within
a range limit of +0.5 pound (42.2 to 43.2 pounds),
809, within a range limit of +1.0 pound {41.7 to 43.7
pounds), and practically all the rolls within a range
limit of +2.0 pounds (40.7 to 44.7 pounds). The stand-
ard deviation for the caliper is .537, and thus approxi-
mately 68% of the rolls should fall within a caliper
range limit of +£0.0005 inch {0.0140 to 0.0150 inch)
and approximately 949, within the range limit of
+0.001 inch (0.0135 to 0.0155 inch). The uniformity of
the bursting strength indicates that approximately
. 35% of the rolls should fall within a range limit of 2.5
points (97.5 to 102.3 points), 659, within the range
limit of £5.0 points (95 to 105 points}, and approxi-
mately 84%, within a range limit of +7.5 points (92.5
to 107.5 points). Percentagewise, the G. E. puncture is
of approximately the same order of uniformity. In gen-
cral, the standard deviations for the Richle compres-
sion, Elmendorf tear, and Amthor tensile and stretch
are of such magnitude as to indicate considerable lack
of uniformity within the low arbitrary ranges but
rather good agreement within the wider arbitrarily
selected ranges.

ML D

The average test results obtained for the liner manu-
factured by Mill D are shown in Table XXI (sec also
Table LXIV of the Appendix). The statistical evalua-
tion of these results is given in Table XXTI. The aver-
age basis weight for Mill D was, for all practical pur-
poses, of the same order of magnitude as the specified
grade weight of 42 pounds. This weight and the aver-
age caliper of 0.0148 inch resulted in an average appar-
ent density of 33.8 pounds per cubic foot. The average
bursting strength and G. E. puncture were 98 points
and 36 units, respectively. The average moisture con-
tent was 7.4% on an ovendry basis.

Inasmuch as the standard deviation of the hasis
weight was 1.59, it is to be expected that only 249 of
the rolls would fall within a basis weight range limit
of +0.5 pound (41.2 to 42.2 pounds), 47%, within a
. range limit of +1.0 pound (40.7 to 42.7 pounds), and
799, within a range limit of +2.0 pounds {39.7 to
43.7 pounds). On the basis of a standard deviation of

1.07 for Lahper 63% of the rolls should fall within a
caliper range limit of +0.001 inch (0.0138 to 0.0158
inch) and only 94%, within the range limit of +£0.002
inch (0.0128 to 0.0168 inch). The uniformity of the
bursting strength, as shown by the standard deviation
of 6:31, indicates that only 30% of the roils should be
expected to fall within a bursting strength range limit
of +2.53 points (93.53 to 100.5 points), 56% within a
range limit of +5.0 points (93 to 103 points), and 75%,
within a range limit of +7.5 points (90.5 to 105.5
points). The G. I puncture test results, with an aver-

age value of 36 and a standard deviation of 3.57, indi- ~

cate a slightly greater probable variation than the
bursting . strength
Richle compression, lmendorf tear, and Amthor ten-
sile and stretch indicate considerable nonumformltv in
the narrower range limits selected.

M E

The average test results obtained for the liner pro-
duceil by Mill'E are given in Table XXIII (see also
Table LXV of the Appendix} and the statistical evalu-
ation of these results in Table XXIV. The average
basis weight was in cxcess of the specified grade weight
of 42 pounds. The average caliper was 0.0157 inch
which results in an apparent density of 33.2 pounds
per cubic foot. The average bursting strength and
G. E. puncture were 91 points and 35 units, respec-
tively. The average moisture content was 7.5%; how-
ever, as may be noted in Table XXIII, the average
moisture content is based on the results obtained for
only eight rolls,

The standard deviation of 0,981 for basis weight
indicates that the basis weight of 39%, of the rolls pro-
duced should fail within the range limit of +0.5

pound (42.9 to 43.9 pounds), 69% within the range

limit of +1.0 pound (42.4 to 44.4 pounds), and 96%
within the range limit of +2.0 pounds (41.4 to 45.4
pounds). Mill E has a uniformity with respect to cali-
per such that 639 of the rolls should fall within the
range limit +0.001 inch (0.0147 to 0.0167 inch) and
939, within the range limit +0.002 inch (0.0137 to
0.0177 inch). The standard deviation of 18.6 for the
bursting strength indicates extreme nonuniformity
with the probable chance variation that only 319
should fall within the range limit of +7.5 points (83.5
to 98.5 points). It may be observed, however, that
Rolls 1'and 2 were extremely low in all test results and,
since there were only 11 rolls sampled of this mill’s
product, the effect of these rolls is considerable. In all
probability, the presence of these two rolls has dis-
torted the uniformity far more than practical consid-
cration would permit. Tf the standard deviation for
bursting strength were calculated after excluding Rolls
1 and 2, it would be 5.45 as compared with 18.6 when
these two rolls are included. On the basis of statistics,
however, it is not permissible to exclude these roll
values.
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PHYSICAL CHARACTERISTICS OI

RN

©Ten Tah e s
TABLE XXIII | . .
F 42-LB. D.F.B.S, FUURI)R’!N“‘:R KRAFT LINER

L bera Ao PR AL SGERASTYY S iE Skt T L,
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ML E
Roll Averages
Basis
" Weight, ™ JAppar- T T G
Ib.  Caliper, ent Mois- TBursting Punc-
Date  (12x12 000t Density, ture, Strength, ture,
Roll  Manui.  /1000) in, Ib/euft. % points  units
1 21345 449 17.3 311 9.0 52 28
2 2-13-45 4.6 17.8  30.1 5.2 58 28
3 — 42.5 14.0 364 8.5 92 k1|
- 4 32045 43.8. - 16.1 32.6. 9.0_ 07T._ 36 . .
5 32145 43.0 16.0 32.2 6.9 92 35
0 3-21-45  43.3 15.9 - 32.7 7.5 08 34
7 320415 M2 15,5 34.2 6.8 105 38
8 32145 M7 154 7325 7.3 1047 36
'] 4- 6-45 42.9 4.3, 3.0 = 106 39
10 "4- 645  43.6 15.2 34.4 * 103 39
11 4- 6415 42,4 15.3 333 * 96 37
Average 43.4 15.7 33.2 7.5 91 33

* No muoisture samples obtained.

Test values
Maximum
Minimum
Average

Standard deviation

Range limit (£)*
Approximate
probahility, %

Range limit (+}*
Approximate
probability, %

Range limit (+)*
Approximate
probability, %

Basis
Weight,
lb

(12x12
/1000)

Caliper,
0,001 in.

4.9
41.7
43.4

0.981
0.3

39
1.0

17.8
14.0
15.7
12

0

— e Oy b =g

63
2.0

69
2.0

96

93

* Range limits were arbitrarily sclected.

Riehle lilmendorf Amthor

Compression, © Tear, - Tensile, - Amthor

. /sheet Ib./in. Stretch, %

In  Across [n  Across- In  Across In  Across

22.0 175 274 278 4.0 299 1.2 2.7
24.3  1R.6 21 282 60.5 29.6 1.3 2.9
250 8.7 314 349 3.7 3.5 1.6 3.7
207 2.2 .. M3 _ IS 84,9 329 _1.9 _3.7. _ .
0.4 209 303 362 82,3 33.3 1.7 3.6
28.7 217 317 380 8.0 33.2 1.9 3.8
30.9 22,4 331 R 84.3  33.8 2.0 3.8
28.8 20.3 R AR gy 326 2.1 4.0
8.5 2.0 R1YA 44 78.9  38.4 2.0 4.0
26,4 21.8 400 127 76.7 408" 2.0 +.0
27.5 1.2 361 403° 72.7  38.5 1.9 3.8
27.5  20.6 324 T 343 1.8 3.6

TABLE XXIV
STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

365

ML E
Richle Elmendorf
Compression, Tear, Amthor Tensile,  Amthor Stretch,
BRursting  G.E. Ib. g./sheet Ib./in. A
Strength, Puncture,
points units In Across In Across In Across In Across
106 39 30.9 227 400 427 89.9  40.8 2.1 4.0
52 28 20 175 271 278 5.0 29.6 1.2 2.7
) 33 27.5  20.6 324 165 7.1 343 1.8 3.6
18.6 4.0 2.77 1.68 8.4 472 1.2 3.54 0.299 0.437
2.5 1.0 1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
10 20 28 43 16 10 22 26 35
5.0 1.5 1.5 1.3 15.0 .0 3.0 2.0 0.2 0.4
21 29 4t 63 30 25 21 42 50 64
7.5 3.0 3.0 3.0 300 30.0 5.0 3.0 0.3 0.6
3 55 72 93 56 48 35 60 68 83



. - Basis | -
Weight,
Ih.  Caliper,
Date  (12x12 0001
Ruoll  Manuf.  /1000) in.
1 5- 445 41 .1 13.5
2 3-15-45 42,4 13.9
3 5-°545 37.5 13.1
- 4 5- 545 -41.6 14.5
5 5- 345 - 39.3 13.0
6 5. 5-45 39.4 13.4
.7 5-545. 36.9_ 12.6_
& 5- 445 40.0 13.7
9 5 445 .+ 40.5 13.5
10 5- 545 - 38.4 13.5
Average 39.7 13.4

STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-LB.

Test values
Maximum
Minimum
Average

Standard deviation
Range Hmit {£)*
Approximate
probability, %
Range limit {+)*
Approximate
probability, %
Range limit (+)*
Approximate
probability, %.

e T 1: e, TR Dt e e
TABLE XXV
PHYSICAL CHARACTERISTICS OF 42-LR. D.I.B.S. FOURDRINIER KRAFT LINER
M IF

Roll Averages

- e . . Riehle LElmendorf Amthor | . .

© Appar- G.F, Compression, Tear, Tensile, Amthor

ent Mois- Bursting Punc- Ib. g /sheet Ib./in. Stretch, %

Density, ture, Strength, ture,

Ib./ouit. 9% points units In  Across In  Across In  Across In  Across
36.5 10:7 98 39 24.3 184 338 404 712 38,7 20 3.1
36.0 1.4 9% 37 21.5 18.9 335 370 1.4 359 2.0. 2.9
34.3. 8.7 76 28 22.3  16.53 270 3y 63,9 27.3 1.7 3.4
7.0 -11:1 - 75 32 - --21=6 - 18.0 283- 334---67.0 29,5 1-8- -3.1-
30.3 10.3 83 29 23.7 19.8 279 325 63.6 32.8 2.0 3.0
35.3 7.8 78 31 23.2 197 202 320 61.1  33.8 20 3.1
35.1. 9.5. 76 J28_ 233 . 199 262 285 . 603 33.3 1.9 . 3.0
35.0 10,5 97 37 23.4 109 338 379 2.0 33.2 2.0 3.0
36.0 - 10.6 a5 37 26.9 108 348 369 74.0. 36,0 2.0 3.1
34.1 9.5 74 29 22.6  16.0 276 333 62.3 269 1.9 3.0
35.6 10'.-0 85 33 23.3  18.7 302 343 66.7  33.0 1.9 31

Basis
Weight,

Ib. |
{(12x 12 Caliper,
/1000)  0.¢01 in,
42.4 13.9
36.9 12.6
39.7 13.4

1.7 0.374

0.5 1.0
22 99

1.0 2.0
42 100

2.0 —
74 —_

* Range limits were arbitrarily selected.

Bursting  G.E.
Strength, Tuncture,

points units
98 39
74 28
85 33
10.3 4.35

2.5 1.0
19 18

5.0 1.5
38 27

7.5 3.0
53 5

TABLE XXVI

D.I.B.S. TOURDRINTER KRAFT LINER

MuLF
Riehle Elmendor(
Compression, Teat, Amthor Tensile,  Amthor.Stretch,
b. ¢./sheet lb./in. %%

in Across In Across In Across In Across
24.3 19.9 348 404 74.0 38.7 2.0 3.4
21.5 16.0 262 285 060.3 26.9 1.7 2.9
23.3 18.7 302 343 66.7 33.0 1.9 3.1

1.55 1.46 33.5 36.4 5.09 3.87 0.106 0.134

1.0 1.0+ 7.5 7.5 1.5 1.0 0.1 0.2
48 50 17 17 23 21 65 86

1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4
67 70 35 32 44 40 04 99

3.0 3.0 30.0 30.0 5.0 3.0 0.3 0.6
95 96 63 59 67 56 99 100
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TABLE XXVII
PHYSICAL CHARACTERISTICS OF 42-LR. D.F.R S, FOURDRINIER KRAFT LINER

ML G
Roll Averages

- Tt Basis' - . - - - --Riehle LElmendorf - - Amthor - .-
Weight, Caliper, Appar- . GEL. Compression, Tear, Tensile, Amthor
Ih. 0.001 ent Mois- Bursting Punec- 1. g./sheet Ib.fin. Stretch, %
Date (12x12  in.  Density, ture, Strength, ture,
Roll  Manuf.  /1000} Ib./cudt. 9% points  units In  Across In  Across In ' Across In  Across
1 4. 245 42,6 15.5 33.0 7.3 93 37 27.4 236 3713 429 6.0  41.4 1.7 3.1
2 4-245 425 15.9 321 4.9 87 38 26.7 23.2 382 413 73.5 40.8 b.4 2.9
- - - 3. 4245 42.0__ 158 (319 _ 7.4 88 37 5.7 223 382 ¢ 426 73.0 4.7 1.6 3.1
4 4245 41.7 15.7 31.9 6.8 85 3T 26,177 22.0 0 T30 4200 735 419 - 1.5 2.8 - -
5 4-245 422 15,9 318 8.1 92 38 25.5 22.0 390 423 4.7 40.7 1.5 2.8
6 1.2245  41.2 16.1 30.7 5.8 89 36 28.8 21.8 377 399 7.5 37.1 2.0 1.0
N 71227450 41070 16.2 - 30.9 7:0 92— 38 - 28,1 23.8 - 394 436 72.3 40.8- - 2.0 3.8
8 121244 420 15,0  33.6 10.5 106 38 28.8 25.3 377 405 0.7 50.6 2.0 37
9 21945 41.5 15.5 3201 8.2 97 3% - 28.9 25.7 -383 375 71.6 447 2.0 4.3
10 2-1945  41.7 15.2 32.9 6.3 95 35 27.9  26.2 381 382 70.0 444 2.0 4.2
11 4- 245 433 15.3 34.0 6.9 88 44 27.4 231 391 424 73.9 379 1.8 4.0
12 4-245 40.2 15.3 31.5 5.8 91 ki 281 23.7 364 407 70.8 38.60 1.6 3.6
13 4-245 41.6 15.3 32.6 5.5 79 39 25.6  22.1 - 383 410 69.7 357 1.4 3.3
14 11-1344  42.6 16.0 31.9 7.3 88 36 28.8 26.8 382 358 70.3 48.4 1.8 4.1
13 31345 41,0 15.00 328 7.9 94 37 26.6 24.1 353 37N 72.5 42.8 1.8 4.3
Average 41.9 15.6  32.2 7.0 91 38 27.4  23.7 380 405 72.3 41.8 1.7 3.6
TABLE XXVIII
STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER
ML G
Basis Riehle Elmendorf
Weight, Compression, Tear, Amthor Tensile, Amthor Stretch,
Ib. Bursting  G.E. b, - g./sheet Ib./in. A
(12x12  Caliper, Strength, Puncture,
/1000) 000t in.  points units In  Across In Across In Across In Across
Test values
Maximum 43.3 16.2 106 44 289 26.8 394 . 436 6.0 506 2.0 4.3
Alinimum 40.2 15.0 79 35 25.5 21.8 353 358 69.7 35.7 1.4 2.8
Average 41.9 15.6 91 38 274 23.7 380 405 72.3 4.8 1.7 3.6
Standard deviation 0.733  0.3%4 6.08 2.09 1.25 1.63 11.1 23.6 1.8¢ 4.01 0.229  0.536
Range limit (+)* 0.5 1.0 2.5 1.0 1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
Approximate
probability, % 49 99 32 37 58 46 50 25 59 20 34 28
Range limit (+)* 1.0 2.0 5.0 1.5 1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4
Approximate
probability, % 82 100 59 53 77 64 82 48 90 38 62 53
Range limit (+)* 2.0 — 7.5 3.0 3.0 3.0 30.00  30.0 5.0 3.0 ¢.3 0.6
Approximate .
probability, % 99- — 78 85 98 93 99 80 99 35 81 72

* Range limits were arbitrarily selected.
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- ML F

The average test results obtained on the liner made
by Mill F are reported in Table XXV (see also Table
LXVT of the Appendix). The results indicate that the
average basis weight is considerably lower than the

specificd weight for this grade. The average caliper™

was 0.0134 inch, which resulted in an average apparent
density of 35.6 pounds per cubic foot. The average
bursting strength and G. L. puncture values were 85
points and 33 units, respectively. The average moisture
content was_ 10 0% on an ovendry basis,

The statistical evaluation of these test results is
given in Table XXVI. On the basis of a standard devia-
tion of"1.77 for basis-weight, it should be expected that
only 229, of the rolis will fall within a basis .weight
range limit of +£0.5 pound (39.2 to 40.2 pounds), 42%,
of the rolls within a range limit of +1.0 pound (38.7 to
40.7 pounds), and 749 of the rolls within a range limit
of +2.0 pounds (37.7 to41.7 pounds). The chance vari-
ation or uniformity of the caliper as determined by
standard deviation indicates an expectancy of ap-
proximately all of the rolls falling within the range
limit of +0.001 inch (0.0124 to 0.0144 inch). The
standard deviation for the bursting strength indicates
that the uniformity is such that only 199 of all rolls
should fall within the range limit of 2.5 points (82.5
to 87.5 points) of the average obtained, 38%; of the
rolls within the range limit of +5.0 points (30.0-to 90,0
points) and 53%, within the range limit of +7.5 points
(77.5 to 92.5 points).. The probable variation for the
G. E. puncturc test appears to follow approximately
the same trend as the bursting strcngth variation. The
probable variation for Richle compression and Amthor
stretch appears to-be slightly less than the variation to
be expected for lmendorf tear and Amthor tensile.

ML G

The average test results obtained on samples of liner
made by Mill G are given in Table XXVII (sec also
Table LXVIL of the Appendix). The average basis
welght was, for all practical purposes, the same as the
specified grade weight. The average caliper was 0.0156
inch and the average apparent density was 32.2 pounds
per cubic foot. The average bursting strength and G, I,
puncture values were 91 points and’ 38 units, respec-
tively. The average moisture content was 7.0%, on an
ovendry basis.

The statistical evaluation of these results is given in
Table XXVIII. The standard deviation for basis
weight indicates that approximately 49%, of the rolls
should fall within a basis weight range limit of 405
pound (41.4 to 42.4 pounds), 82%, within a range limit
of £1.0 pound {(40.9 to 42.9 pounds) and practically
all the rolls produced of this grade should fall within a
range limit of +2.0 pounds {39.9 to 43.9 pounds). On
the basis of the results obtained for caliper, it should
he expected that practically all the rolls would fall
within a caliper range limit of +0.00% inch (0.0146 to
0.0166 inch). The standard deviation of the bursting

. y-l—‘< ks o2 -\.M ’&'ﬂ%‘k- p¥ e g

strength was of sut,h magnitude that it should be ex-
pected that only 329, of the rolls should fall within a
range limit of +2.5 points (88.5 to 93.5 peints), 39%
within the range limits of +5.0 points (86.0 to 96.0
points}), and approximately 78%, within the range

- limit of- 7.5 -points.(83.3 to 98.5 points). The mag-

nitude of the standard deviation for the G. E. puncture
test indicates approximately the same probable vari-
ation as for the bursting strength. The standard devi-
ations for the Riehle compression, Elmendorf tear, Am-
thor tensile and stretch indicate that the probab[e vari-
Tation to"be expected is quite large.™ - -

- MLt H .. ..

The average test results obtained on the samples of .
liner manufactured by Mill H are tabulated in Table
XXIX (see also Table LXVIII of the Appendix). The.
average basis weight obtained for Mill H was slightly
in excess of the specified grade weight. The average
caliper was 0.0159 inch and the average apparent den-
sity was 32.2 pounds per cubic foot. The average
bursting strength and G. E. puncture were 108 points
and 37 units, respectively. The average moisture con-
tent was 8.09% on an ovendry basis,

The statistical evaluation of these test results is.
shown in Table XXX. The standard deviation for basis
weight is of the magnitude that 409, of the rolls manu-
factured by Mill H in this grade should fall within a
basis weight range limit of £0.5 pound (42.1 to 43.1
pounds), 729, within the range limit of +1.0 pound
(41.6,to 43.6 pounds), and practically 97%, within the
range limit of +2.0 pounds (40.6 to 44.6 pounds). On
the basis of the results obtained for caliper, it should
be expected that practically all the rolls should fall
within £0.001 inch (0.0149 to 0.0169 inch) of the av-
erage caliper. The statistical evaluation of the bursting
strength indicates that approximately 389 of the rolls
should fall within a bursting strength range limit of
+2.5 points (105.5 to 110.5 points), approximately
67%, within the range limit of +5.0 points (103 to 113
points), and approximately 86%, within the range limit
of +7.5 points (100.5 to 115.5 points). The variation
for the G. E. puncture test exhibits relatively the same
trend as the bursting strength. The standard devia-
tions for the Riehle compression, Elmendorf tear, and
Amthor tensile and stretch indicate considerable lack
of uniformity in the tests.

ML I

The average test results obtained for the liner made
by Mill I are shown in Table XXXI (see also Table
LXIX of the Appendix}. The average basis weight was
in excess of the specified weight for this. grade. The
average caliper was 0.0153.inch and the average ap-
parent density was 34.2 pounds per cubic foot. The
average bursting strength and G. E. puncture were 109
points and 41 units, respectively. The average moisture
content was 8.49%, on an ovendry basis.

The statistical evaluation of these-test results may
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PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

* Range limits were arbitrarily selected.
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M H
Roll’ Averages
- . Basis .. . Riehle Elmendorf Amthor . —. .-
Weight, Appar- G.E. Compression, Tear, Tensile, Amthor
Ib.  Caliper, ent Mois- Bursting TPunc- Ib. g./sheet ib./in. Stretch, %
Roll  Date (12x12 0.001 Density, ture, Strength, ture, :
Manuf,  /1000) in. Ib.feuit. 9 points  units In  Across In  Across In  Across In  Across
1 12-31-44 44.5 15.7  34.0 8.8 112 42 29.7 254 449 452 73.5 47.8 2.5 3.8
2 123144 44 6 16.5 * 32.4 9.4 96 42 27,0 245 481 427 62.7  50.3 2.3 44
3 31945 4201 15,2 33.2 8.1 107 37 32.4 25.7 390 400 69.2 457 2.0 4.4
-4 - 32045 41.5- 15.2 - 32:8- - 9.0 103 35- -29.7  25.4—- -397 371 —--63.9 49:7-- - 2.0- 1.5
5 32045 42.2 16.4 309 7.1 108 33 34.8  26.1 340 405 80.0 42.5 2.1 3.7
6 32045 41.6 1597 31.4 7.7 105 36 3.3 228 339 39 7.5 9.1 7.1 4.0
7.. 32045 424 164 31.0 6.7 . _ 1N _37 . 32,1 22,7 .. 346 405, . 754 I7_. 1.9 3.6 .
8 4-13.45 42.0 10,1 31.3 6.3 110 36 28.6 239 373 389 &0.5 409 2.3 3.9
O _ 41345 42.3 15.6  32.5 8.9 1ns . 35 309 244 360 393 . 809 417 24 4.3
10 4-1345 42,7 158 32.4 88 11 38 302 238 378 400 8¢.8 39.2 2.4 3.8
11 41345 429 15.9 324 - 8.5 108 - 38 30,5 23.7 391 409° 80.0 41.0 2.3 4.1
12 41345 42.8 16.1 31.9 7.8 107 38 308 24.8 375 406 82,1 40.2 2.4 3.8
13 41345 41,9 15,9 -31.6 8.1 108 37 30,1 25.0 380 431 9.1 4.3 2.3 4.4
14 41345 423 15.6  32.% 7.4 114 36 311 254 406 420 73.7 403 2.3 4.2
Average 42.6 15.9 . 32.2 8.0 108 37 30,7 245 386 407 75,8 42.7 2.2 4.1
- TABLE XXX
STATISTICAL EVALUATION OF PHYSICAL TESTS ON 42-LB. D.F.B.5. FOURDRINIER KRAFT LINER
M H '
Basis Riehle Elmendorf
Weight, Compression, Tear, Amthor Tensile,  Amthor Stretch,
Ib. Bursting  G.E. Ib. g./sheet Ib. /in. %
(12x12 Caliper, Strength, Puncture,
/1000)  0.001 in.  points units In Across In Across In Across In Across
Test values
Maximum 44.6 16.5 115 42 34,8  26.1 481 452 82.1 .30.3 2.5 1.5
Minimum 41.5 15.2 96 35 7.0 227 339 37 62.7 3.7 1.9 3.6
Average 42.6 15.9 108 37 30,7 245 386 407 75.8 42.7 2.2 4.1
Standard deviation 0.937  0.405 5.1 2:27 1.82 105 39.7 20.3 6.44  4.03 0.183 0,303
Range limit (4:)* 0.5 1.0 2.5 1.0 1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
Approximate
probability, @, 40 99 38 34 42 66 15 29 18 20 42 19
Range limit (1)* 1.0 2.0 5.0 1.5 1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4
Approximate
prohability, &, 72 100 67 49 59 85 30 54 36 38 72 81
Range limit (+)* 2.0 — 7.5 3.0 3.0 3.0 30.0  30.0 5.0 3.0 0.3 0.6
Approximate ~
probability, % 97 — 86 81 90 99 35 86 56 54 90 93
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. -« -Date
Roll  Manuf,
1 1-20-45
2 1-20-45
3 1-20-45
4 1-31-45
5 1-31-45
-=6 ---1-31-45
7 1-31-15
8 1-31-45
9 1.30-45
10 ~-1-3145
11 1-31.45
12 1-30-45
13 1-30-45
14 3- 245
15 3- 245
16 3- 2445
17 1-11-45
18 3-10-45
19 3.10-45
200 . 1-1845
21 -10-24-44
22 2. 345

Average

TABLE.XXXI

B i e e

PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

Basis
Weight, Appar-

Ib.  Caliper, ent Moais-
(12x12 0.00I Density, ture,
/1000) in, Ib.feudt. %

42.5 15,3 333 8.7
42.7 15.1 339 8.9

42.5 15.3 33.3 8.3

439 1501 3.9 7.0

43.5 15.2 34.3 7.1

43.1 15.5 33.47 77670

43.5 15,5 33.7 7

42.1 15 2 33.2 6

43.4 155 33.6 10.
4320 71557 33477 78

43.6  15.3 3.2 8

43.8 15.7 33.5 9.

43.3 15.9  32.7 9.

42.8 4.7 349 9

43.4 15.1 36.1 10.

5.0 153 35.3 it
42,60 15.0  34.1- 8.

44.5 14.9 35.8 7

43.3 14.9 34,9 6

43.9 15.3 344 8.

45,0 156 - 3.6. 7

44.1 15.6 33,9 8

43.5 15.3  34.2 8.

B RO DR Mmoo O Sine

Bursting  Punc-
Strength,
points

11
107
109
106
105

108~

104
102
106
109

114
109
100
1Y
121

112
104
110
107
110

108°

110
109

Mg, T
Roll Averages
Riehle
G.E, Compression,
Ih.

ture,
units In  Across
40 30,5 22.4
42 287 21.2
42 28.7  20.6
40 29.0 208
41 26,7 20.3
41 2975 220370
41 30.0 20.4
39 %92 2.8
40 299 219
40 29.8 20.4
41 3.0 237
40 30,0 22.3
41 297 23.6
39 31.2 221
42 32.3 22.2
42 32,1 219
38 32.1 18.6
42 335 219
42 .5 221
43 33.6 220
43 34.5 22.0
44 30.3 24.1
41 30.9 21.8

TABLE XXXII

STATISTICAL EVALUATION OF PHYSICAI. TESTS ON 42-LB.

Test values
Maximum
Minimum
Average

Standard deviation
Range limit (£)*

Approximate
probability, %

Range limit (£)*

Approximate
probability, %

Range limit (£)*

Approximate
probability, %

Basis
Weight,
b,
(12x12

Caliper,

/1000)  0.001 in.

45.4
42,1
43.5

0.874
0.5

43
1.0

75

2.0
08

15.9
14.7
15.3

0.290
1.0

99
2.0

100

Bursting G.E.
Strength, Puncture,
points units
121 44
100 38
109 41
4.91 1.46
2.5 1.0
39 50
5.0 1.3
09 70
7.5 3.0
87 90

* Range limits were arbitrarily selected.

D.F.B.S. FOURDRINIER KRAFT LINER

Elmendorf Amthor

Tear, Tensile, Amthor

g./sheet Ib.fin. - -. Stretch, %
In  Across In  Across In  Across
418 468 90.9 36.6 20 4.2
428 473 88.2 37.9 2.0 4.3
422 506 88.4 37.7 2.1 4.6
434 470 88.5 37.1 2.3 4.2
411 462 8.3 358 2.2 4.1
301 de2 85.3 33.0 2.2 4.3
408 487 87.5 35.3 2.2 4.3
407 443 78.6 36.6 2.0 4.5
411 442 819 37.1- - 2.2 - 4.3
405 463 83.9 36.5 2.2 4.3
390 466 85.5 37.2 2.3 4.7 )
422 470 80.5 37.0 2.3 4.4
300 458 8.4 353 2.2 4.3
394 474 83.5 36.3 2.6 5.3
431 497 84.2 37.3 2.6 5.1
416 491 85.6 38.3 2.6 4.8
366 430 82,5 35.1 2.3 4.4
301 453 8.6  36.5 2.5 4.6
416 451 86.9 36.3 2.2 4.5
412 454 87.0 38.0 2.3 4.5
411 443 - 922 354 2.3 4.4
401 469 83.4 379 2.2 4.6
408 465 85.4  36.8 23 4.5

Mir I
Riehle Elmendorf
Compression, Tear, Amthor Tensile,  Amthor Stretch,
Ib. g./sheet ib./in. )

In Across In Across In Across In Across
35.5 4.1 434 506 92.2 38 3 2.6 5.3
26,7 18.6 366 430 78.4 35.1 2.0 4.1
30.9 21.8 408 465 85.4 36.8 23 4.5

2.19 1.25 15.8 18.7 3.66 0.996 0.179 0,287

1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
s S8 36 31 32 68 42 52

1.5 1.5 15.0 15.0 3.0 207 0.2 0.4
50 7 66 58 59 93 74 84

3.0 3.0 30.0 30.0 5.0 3.0 0.3 0.6
83 98 94 89 83 99 N 96
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PHYSICAL CHARACTERISTICS OF 42-1.B, DF.BS. FOURDRINIE

ML J
Roll Averages
Basis ——— S BRI Riehle - --- - - Imendorf~~ =~ Amthor - et o
S Weight, Appar- . G.F. Compression, Tear," Tensile, Amthor
. Ib.  Caliper, ent Mois-  Bursting Punc- 1b. /sheet lb./in. Stretch, 9
Date (12x12 0.001 Density, ture, Strength, ture, -
Roli  Manuf.  /1000) in. b /jowdt. 9 points  units In  Acress- In  Across In  Across In  Across
1 3-1745 397 14.9 320 8.7 77 31 28.2 M9 320 330 91 383 ro 31
2 3-28-44 434 13.3 39.2 8.6 83 3 279 2.6 288 344 70.6  34.3 17 2.8
3 3-15-45 41.9 154 326 7.6 97 3 2819 23.8 G318 76.5_ 382 202 Berm e e
4. 315450 L 41.5-.-15.3 —32-5 —-- Brgr— gy —- -3y - 205772471 3 368 75.5 38,2 20 27
5 8-26-44 41.1- 14,6 33.8' 8.1 82 29 30.2 224 277 334 68.8 34.4 1.6 2.4
6 2-245 414 15.2 32.7 8.4 78 28 0.0 241 247 294 642 335 21 4
7 2-20-45 41,2 14 6__ 33.9 8.0 ..__.83%. 3l —32.9. -22:6~ - 288~ 324 -- 69.2°7 32077 270 3.0
87 2-20.45 40757 T 140 347 9.1, 82 30 0.4 .4 271 313 68.5  33.1 224 33 -~
g 2- 945 417 14.5. 345 8.7 -~ 9. .20 -32.2- -22.7 236 291" 68.2 33.6 1.9 31
10 2-9457 405 14.7 33.1 4.6 78 28 290 243 214 276 66.8 34.1 20 25
11 2-2545 41.9- 15.2- 3371 7.7 96 34 306 22.7 290 370 75.7 343 2.0 3.0
12 4- 1-45 42.1 15 2 33.2 6.0 83 30 209 2148 301 352 68.6  34.7 20 2.3
13 4- 1-45 41.9 15.1 33.3 7.5 92 30 31.7 249 248 331 67.5 38.6 2.0 3.0 ,
4 4145  41.5 149 334 6.2 87 30 294 242 302 339 69.2  36.6 18 2.9
15 2-2345 417 149  -33.6 8.2 100 31 334 244 318 381 77.8  36.9 2.3 3.2
16 2-25-45 41.2 14.9 33.2 7.4 103 30 31.7 24.3 318 361 80.0 36.2 2.2 3.1
17 3-345 42,7 4.6 331 8.4 106 39 31.2 237 362 423 92.2  37.2 2.4 4.3
18 3-345 42.8 14.5 35.4 6.5 1 38 311 233 338 403 . 2.0 378, 2.3 B 0
19 3-345 422 _14.1 35.9 S9de 109 38 - -30:5--23.2° - 331 400° 843 36.4 2.2 4
207 373457 424 4.0  36.3 7.2 103 38 30,0 248 344 412 85.8 36.1 2.3 4.3
21 3- 345 422 14.1 35.9 10.2 108 38 30.3 23.5 338 412 90.8 39.3 2.2 1.1
Average 4.7 4.7 3.2 7.7 93 32 30.4  23.7 30 355 7.8 35.9 2.0 3.2
TABLE XXXIV
STATIST ICAL EVALUATION OF PHYSICAL TESTS ON 42-LB, D.F.B.S. FOURDRINIER KRAFT LINER
Mie J ’
Basis Riehle Elmendorf
Weight, Compression, Tear, Amthor Tensile,  Amthor Stretch,
ib Bursting G E. Ib. g./sheet Jin. a
(12x 12 Caliper, Strength, Puncture,
/1000)  0.001 in. points units In Across “In Across In- -+ Across In Across
Test values
Maximum 43 4 15.4 11 39 33.4 24.9 362 423 92.2 39.3 2.4 4.4
Minimum 39.7 13.3 77 28 27.% 216 214 276 591 32.6 1.6 2.3
Average 41.7 14,7 93 32 30.4 237 an 335 74.8 35.9 2.0 3.2
Standard deviation 0.845. (1.532 11.7 3.69 1.43 .02 37.1 42.1 9.5 2.1 0.204 0.673
Range limit (+)* 0.5 1.0 2.5 1.0 ¢ 1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
Approximate :
probability, % 44 94 17 21 52 72 16 14 13 36 38 24
Range limit (4)* 1.0 2.0 5.0 1.5 1.5 i.5 '15.0 15.0 3.0 2.0 0.2 0.4
Approximate - :
probability, %, 76 99 33 32 90 3 28 24 66 67 44
Range hmit (£)* 2.0 — 7.5 3.0 3.0 3.0 30.0  30.0 5.0 30 0.3 0.6
Approximate: .
probability, % 98 — 18 58. 26 99 58 52 40 84 86 63

* Range limits were arbitrarily selected.

TABLE XXXIII
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be seen in Table XXXII. The standard deviation for
the basis weight is of such magnitude that it should be
expected that approximately 439, of all the rolls manu-
factured by Mill T should fall within a basis weight

range limit of +0.5 pound (43.0 to 44.0 pounds), 759
" 'within the range limit of +1.0 pound (42.5 to 44.5°

pounds), and approximately 989, within the range
limit of +2.0 pounds (41.5 to 45.5 pounds). On the
Jbasis of the results obtained for caliper, it should be
expected that approximately all the rolls should fall
__within a_caliper range limit of _+0.001_inch {0.0143 to
0.0163 inch). The statistical evaluation of the results
obtained for the bursting strength indicate that ap-

-— ——-- proximately-39%, of the rolls-should-fall within a range -

limit of. +2.5 points (106.5 to 111.5 points), approxi- -
mately 699, within the range limit of +3.0 points
(104 to 114 points), and approximately 87% within
the range limit of +7.5 points (101.5 to 116.5 points}.
The results obtained indicate that, in terms of percent-

age, the rolls made by this mill should be slightly more:

uniform in respect to G. I. puncture than to bursting

strength. The results of the Riehle compression, El--

mendorf tear, and Amthor tensile and stretch indicate
standard dewatlons of considerable magnitude.

Mirr J

The average test results obtained for the rolls of
Iiner made by Mill J are given in Table XXXIIT (see
also Table LXX of the Appendix). The average basis
weight obtained is practically the same as the specified

! 1';;»,““‘::-_/‘;‘,{“"N'_";;:ltlﬁ}::t:w?.q:v'~’--L'r!f’," S td e X,
grade weight. The average caliper was 0.0147 inch and
the average apparent density was 34.2 pounds per
cubic foot. The average bursting strength and G. E.

puncture values were 93 points and. 32 units, respec-

tively. The average moisture content was 7 7% on an

ovendry basis.

The statistical evaluation of these results are re-
ported in Table XXXTV. The magnitude of the stand-
ard deviation for basis weight indicates that approxi-
mately 449 of the rolls manufactured by Milt J should

(41.2 to 42.2 pounds), approximately 76% within the
range limit of +1.0 pound (40.7 to 42.7 pounds) and
-approximately-98%/, within-the-range limit of-42.0-
pounds.(39.7 to 43.7 pounds). The results obtained for
caliper indicate that approximately 949 of the rolls
should fall within a caliper range limit of +0.001 inch
{¢.0137 to 0.0157 inch). The standard deviation for
the bursting strength is of such magnitude that it
should be expected that approximately 179, of the
rolls manufactured by Mill J should fall within a range

limit of +2.5 points (90.5 to 95.5 points), approxi- _

mately 339, should fall within the range limit of +5.0
points (88.0' to 98.0 points), and approximately 487
within the range limit of +7.5 points (85.5 to 100.5
points). The statistical evaluation of the Riehle com-
pression valuesindicates a rather low probable varia-
tion, whereas the results obtained ior G. E. puncture,
Elmendorf tear, Amthor tensile and stretch indicate
considerable probable variation.
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EVALUATION OF THE PHYSICAL CHARACTERISTICS OF .009/26-LB. KRAFT
AND BOGUS CORRUGATING MEDIUMS

e

PROCEDURE

The tests and procedures employed throughout this
evaluation study have been described on pages 8 to
10.

For the purpose of comparison of the characteristics
of the product within a given mill and also between
mills, each Fourdrinier Kraft Board Institute mill
’—‘Wthh makes 009/’?6 lb. corrugating medium has
been given an arbitrarily selected code letter; they
have been identified in this report by the letters S to
Z, inclusive. The corrugating medium manufactured
by Mill V was a bogus medium. Consequently, the
group averages have been calculated in two ways:
(1) including the bogus medium and (2} excluding the
bogus medium.

The test results have been given the same statistical
treatment as was employed in the treatment of the
42-1b. liner,

COMPARISON OF MILL AVERAGES

The results of the various physical tests performed
on samples of .009/26-lb. corrugating medium have
been compiled in Table XXXV on the basis of miil
averages. Complete details of the individual tests are
given in Tables LXXI-LXXVIII of the Appendix.

The average results obtained for basis weight are
shown graphically in Figure 16. The average basis
weight for the group participating was 26.8 pounds in-
cluding and 26.9 pounds excluding the bogus medium.
Both of these group averages are in excess of the grade
weight specified. Mill X had the highest average basis
weight and Mill V the lowest. The basis weight aver-
ages for all the mills were within +1 pound of the
group average,

The average caliper results are plotted in Figure 17.
The average caliper value for the group was 0.010 inch,
regardless of whether or not the bogus medium was
included. Mill U had the highest average caliper and
Mills Y and Z the-lowest. All-the individual mill aver-
ages for caliper were within +0.0007 inch of the group
average caliper.

The average apparent densities, in pounds per cubic

- foot, are pictured graphically in Figure 18. The group

average apparent density when the bogus medium was
included was 32.3 pounds per cubic foot and 32.5
pounds per cubic foot when it was not included. The
highest average apparent density was obtained for
Mill Z and the lowest for Mill U. It is interesting to
note that the mill averages for apparent density varied
over a considerable range.

From the data graphically presented in Figure 19, it
may be observed that the average moisture content for
the group was 9.4%, including the bogus medium and
9.59, when the bogus medium was not included. Mill
T had the highest average moisture content and Mill U
the lowest. Two of the mills (T and W) had average
moisture values in excess of 11%,.

From the data presented in Figure 20, it is seen that
the average bursting strength for the group, including
the bogus medium, was 62 points; it was 66 points
when the bogus was not included. The bursting
strength, expressed in points per pound hasis weight,
was 2.31 when the bogus was included and 2.45 when
the bogus was not included. The highest mill average
bursting strength was obtained for Mill Z and the
lowest for Mill V (the bogus medium). The average
bursting strength for the bogus medium was approxi-
mately 509, of the average bursting strength obtained
for the other mills.

TABLE XXXV
COMPARISON OF PHYSICAL CHARACTERISTICS BETWEEN MILLS

CorrucaTiNG MeDIUM

Basis

Weight, Appar- Burst- G.E.

lb. Caliper, ent Mois-  ing Punc-

Rolls  (12x12 0.001 Density, turc,. Strength,  ture,

Mill Tested /1000) in.. Ib.feuft. %  points units
S 10 27.3 10.1 32.4 8.5 68 20
T 10 27.0 10.0 32.5 il.8 57 yail
u 21 26.9 10.7 30.2 8.4 65 20
\4 13 25.8 10.1 30.7 9.2 32 11
W 13 26.8 10.1 31.8 11.1 69 19
X 14 27.4 9.8 33.7 8.7 68 21
Y 10 26.0 ¢.3 33.9 9.7 58. 15
Z 11 26.8 9.3 .7 9.1 75 20
Group Average* 26.8 10.0 323 9.4 62 18
Group Averaget 26,9 10,0 32.5 9.5 66 19

* Including bogus from Mill V.
t Excluding bogus.

Richle Elmendorf Amt}zor
Compression, Tear, Tensile, Amthor
Ib. g./sheet 1b. fin, Stretch, %
In  Across In  Across In  Across In  Across
19.5 15.5 268 276 52.3 304 1.6 4.7
159 12.8 237 261 45.1  24.2 1.8 3.7
19.7 133 238 266 53.0 25.7 2.0 4.8
12,9 103 121 134 3.0 17.2 1.4 2.4
7.7 11.5 228 300 56.6 21.8 2.1 3.8
17.1 13.1 250 281 52.t  25.3 2.1 4.3
17.3 12.3 189 219 50.7 221 2.0 3.6
199 158 251 262 53.8 33.0 2.0 4,7
17.6  13.0 223 251 49.5 2.8 1.9 4.0
18.3 13.4 238 268 52.2 259 2.0 4.3
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F1ourg 16. Comparison of the average basis weight of .009/26-1b. corrugating medium among mills.
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Fioure 17. Comparison of the average caliper of .009/26-1b. corrugating medium among mills.

(Because the averages were calcufated to the nearest tenth only, the average value of the caliper was the same when the bogus samples were
excluded as when they were included.)
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Ficure 21. Comparison of the average General Electric puncture test of .009/26-1b. corrugating medium among mills,
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The mill averages obtained for the G. E. puncture
test are graphed in Figure 21, Because the magnitude
of these results was so low that all the values fell on
the extreme lower range of the indicating scale for the
_tester, it is doubtful if much significance can be at-
tached to them at this time.

The average Richle compression test results are
shown graphically in Figure 22. The group average was
17.6 pounds in the in-machine direction and 13.0
pounds for the across-machine direction when the

-bogus was-included but were.18.3 and 13.4 pounds, .

respectively, when the bogus medium was not in-
cluded. The highest mill average was obtained for
“Mill Z and the lowest for Mill V (the bogus medium).
The across-machine direction group average, excluding
the bogus medium, was approximately 3.79, greater
than the in-machine direction average for the bogus
medium. The ratio of the across-machine direction
- values to the in-machine direction values was, on the
average, of the order of 3:4.

The results of the Elmendorf tear test are graphi-
cally presented in Figure 23. The group averages for
each direction were 223 and 251 grams per sheet, re-
spectively, when the bogus medium was included, and
238 and 268 grams per sheet, respectivelv, when the
hogus medium was excluded. The highest average tear
value in the in-machine direction was obtained for Mill
S but Mill W had the highest average tear in the across-
machine direction. Mill V had the lowest mill aver-
age tear values in both directions. The ratio of the
in-machine direction wvalues "to the across-ma-
chine direction values was, in general, of the lorder-of
0.9:1.

The results of the Amthor tensile test are shown
graphically in Figure 24. The group averages obtained
(including the bogus medium) were 49.5 and 24.8
pounds per inch width for the in-machine direction and
the across-machine dircction, respectively, and 52.2
and 25.9 pounds per inch width, respectively, when the
bogus medium was excluded. The results indicate that
Mill W had the highest average tensile value in the
in-machine direction and Mill Z the highest across-

t ;v -:, .,._.‘_ ', ,"’"‘-"Fk‘jrvya-u,.- .‘. .“r“\‘ﬁ ~J‘ .;-:--,03‘;‘41..

machine tensile average, whereas Mill V had the lowest
average tensile strength for both directions. The aver-
age ratio of across-machine direction to in-machine
dircction was of the order of 1:2.

The Amthor stretch results are presented graphically
in Figure 257 The group averages for the in-machine
and across-machine direction stretch were 1.9 and
4.09%,, respectively, when the bogus medium was in-

‘cluded, and 2.0 and 4.39,, respectively, when the bogus

medium was excluded. Mill V had the lowest average
stretch in both_directions tested, The average ratio of
the in-machine direction stretch to the across-machine
direction was of the order of 1:2.

A comparison of all the strength test results indi-
cates that the averages for Mill Z were the highest and
those for Mill V the lowest of the group.

The standard deviations of the physical characteris-
tics of the corrugating medium made by each mill may
he scen in Table XXX VI. The results indicate that the
corrugating medium of Mill S had a lower composite
average standard deviation for all the tests performed
than those of the other mills. It would appear, there-
fore, that the corrugating medium of Mill S was more
uniform than the products of the other mills on the
basis of this evaluation. A comparison of the group
average percentage standard deviations for the various
test characteristics indicates that basis weight and
caliper were the least variant and Amthor stretch the
most variant of all the test characteristics studied.

The average test results tabulated in Table XXXV
were treated statistically to determine if therce was any
significant difference between the average physical
characteristics obtained for a given mill and the group
average physical characteristics obtained for the bal-
ance of the mills participating. Whether or not a sig-
nificant difference exists in a given test characteristic
hetween two mills or groups of mills is denoted by the
magnitude (sce page 24) of the ratio of the difference
of the means of each mill or group to the standard error
of the difference between the same two mills or groups.
In this work it has been assumed that all ratios of 2 or
more indicated significant differences.

TABLE XXXVIL
COMPARISON OF STANDARD DEVIATIONS BETWELN AMILLS

CORRUGATING MEDIUM

v!-—-" ..

"ty rm‘,-

Riehle Elmendor{
Compression, Tear, Amthor Tensile, Amthor
Basis Bursting G.E. lb. g./sheet Ib./in. Stretch, %
Weight, Caliper, Strength, Puncture,
Mill Ib. 0.001 in. points units In Across In Across in Across In AcCross
S 0.328 0.301 291 0.843 0.783 0.810 14,8 11y 2.92 1.70 0.103 0 276
T 1.350 0.827 6.89 1.62 1.34 0.932 28.6 30.7 4,21 2.23 0.155 0 536
U 0.903 0.645 5.18 1.46 1.76 0.974 18.6 17.5 4,34 3.57 1.281 0.447
V 0.889 0.341 3.64 1.45 1.17 1.01 18.7 18.7 3.0 2.72 0.224 0.249
w 0.910 0.692 4.54 1.17 1.62 0.740 15.2 17.7 3.69 0.872 0.330 0.440
X 0.881 0.507 3.4 1.78 1.25 0.944 22.9 21.8 4.88 2.61 0.133 0.831
A 0.746 0.474 110 2.10 2.80 1.61 20.8 25.9 4.90 2.83 0.157 0.488
Z 0.522 0.366 5.21 1.03 1.59 1.22 17.1 4.6 3.86 2.65 0.155 0.659
Averiage 0.816 .51 5.31 1.43 1.54 1.03 19.6 21.5 4.06 2.40 0.195 0.493°
Average standard .
deviation, % 3.0 5.2 8.6 7.9 88 7.9 8.8 8.6 8.2 9.7 10.3 12.3
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"The application of this trcatment to a comparison of
the average results obtained for Mill S with the aver-
ages obtained for the group T to Z, inclusive, may be
seen in Table XXXVII. The results obtained indicate
that, when the average test values of Mlll S are com-
pared with the group average of Mills T to Z, there isa
significant difference in all the test values obtained,
except for the Amthor tensile in the across-machine
direction. With the exception of Amthor stretch in the
in-machine direction, ali the average test values ex-
hibiting significant differences were of.a greater magni-
tude than the corresponding group values. Thus, the
quality for Mill S, as deteriined by these tests, was
significantly greater than the average quality for the
group. :

The results obtained when the averages for Mill T
are compared with the average of the balance of the
group may be seen in Table XXXVIII. The results
inclicate that there was a significant difference in all the
test values cxcept basis weight, caliper, Elmendorf
tear, Amthor tensile in the across-machine direction,
and Richle compression in the across-machine di-
rection. With the exception of the average G. E. punc-
ture value, all the test values having significant
differences for Mill T were of a lower magnitude than
the corresponding values for the balance of the group.

A comparison of the average values obtained for
Mill U with the group average excluding U is presented
in Table XXXTX. The results indicate that there was a
significant difference in all the test values except those
for basis weight and Riehle compression and Amthor
tensile tests in the across-machine direction. All the
test values in which a significant difference existed
were of a greater magnitude than the corresponding
group average values.

The results of the comparison of the average test
results obtained for Mill V with the average test re-
sults obtained for the remainder of the group partici-
pating are given in Table XL. [t may be observed that
the caliper value was the only test characteristic for
which a significant difficrence was not indicated be-
tween it and the corresponding group characteristic.
All the test values for Mill V in which a significant
diffcrence was indicated were of a lower magnitude
than the corresponding test values for the group.

The results of the comparison of the average test
results obtained for Mill W with the average test re-
sults obtained for the balance of the group are shown
in Table XLI. Significant differences existed in ali the
test results except basis weight, caliper, Riehle com-
pression and Elmendorf tear in the in-machine direc-
tien, and Amthor stretch in the across-machine
direction.

The results obtained when the average test values
for Mill X were compared with the average values of
the balance of the group are presented in Table XLIL
The only test values in which a significant difference
did not exist were caliper, Amthor tensile and stretch
in the across-machine direction, and Richle compres-
sion, Similarly, all the significant values for Mill X

were greater than lhl, average values u[:tmnui I’or the
group.

The average test values obtained for Mill Y, and
the average test results obtained for the balance of the
group are given in Table XLITL The_ test values in
which no significant difference was indicated are
bursting strength, Richle compression in both direc-
tions, and Amthor tensile in the in-machine direction.
With the exception of Amthor stretch in the in-
machine direction all the significant test values ob-
tained for Mill Y were of a lower magnitude than the
corresponding test values for the group.

The average test values for Mill Z and the average
values for the balance of the group are given in Table
XLIV, The results indicate that a significant difference
cxists for all the test values except for basis weight and
for Elmendorf tear in the across-machine direction,
With the exception of caliper, all the test values for
Mill Z in which a significant difference exists were of a
greater magnitude than the corresponding group val-
ues.

DISCUSSION OF INDIVIDUAL MILL TEST
RESULTS FOR .009/26-LB. CORRUGA[ING
MEDIUMS .

MiLr §

The average results of the various physical tests
conducted on samples of .009/26-1b. kraft corrugating
medium made by Mill S are shown in Table XLV (sec
also Table LXXI of the Appendix). It may be observed
that the average basis weight was higher than the
specified grade weight. The average caliper was 0.0101
inch and the average apparent density was 32.4 pounds
per cubic foot. The average bursting strength was 68
points. The average Riehle compression was 19.5 and
15.5 for the in- and across-machine directions, respec-
tively. The average moisture content was 8.5% on an
ovendry basis.

Table XLVI gives the standard deviations and the
probable variation to be expected in the rolls of
.009/26-1b. corrugating medium made by Mill S. These
results show that the chance probability or uniformity
for Mill S as regards basis weight is such that approxi-
mately 879 of the corrugating rolls should fail within
a range limit of +£0.5 pound (26.8 to 27.8 pounds} and
practically all the rolls should fall within a range limit
of +1.0 pound (26.3 to 28.3 pounds). The standard
deviation of the caliper resuits indicates that the
greater portion of the rolls should fall within a range
limit of +0.001 inch (0.0091 ta (.0111 inch). The uni-
formity of the bursting strength indicates that 61%
of the rolls should fall within a range limit of +2.5
points (63.5 to 70.5 points), 91% within the range
limit of 3.0 points (63 to 73 points), and practically
all the rolls within the range limit of +7.3 points {(60.3
to 75.5 points). The standard deviation for the Richle
compression is such that it should be expected that
approximately 809, of the rolls should fall within a
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‘ i . TABLE XXXVIT ‘ -
‘ 7 COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL § WITH THE.BALANCE OF THE GROUP

CORRUGATING MEDIUM

v

Basis . - Riehle Eimendorf
. Weight, Burst-  G.E. Compression, Teur, Amthor Tensile, Amthor
. e e e e b L g L Pune. . ~lidbol. oo . gofsheet ..~ . Ib.in.... — ——__Stretch, % - -
. (12 x 12 Caliper, Strength, ture, - -
/1000} 0.001in. points units In Across . In Across In Across In Across
Mean of S ' 27 3 10.1 68 20 19.5 155 208 276 523 304 1.6 . 47
Mean of & 26.7 2.9 61 18 . 17.2 12.7 216 246 48.9 242 1.9 3.9
Difference of mean ' '
(§—e) +0.63 +0.24. 47.8 42.5 +2.25 42.74 +51.9 430.0 ° +4+3.40 46.17 —0.29  +0.86
e ————Standard error of —— om0 e e e e e m i e e e e —
difference 0.143 0,114 1,15 0.315 0.312 0.283 519 4.55 1.03 0.604 0.0398 0.105
Ratio: (§—a)/SEp +4.4 421 +6.8 +7.9' 472 499 +10.0 466 - 4+3.3 410 . .—7.3 +8.2
__ .. __ Sigoificant .ooYes o Yes  Yes  Yes Yes Yes _ _Yes_  Yes_ _ _ Yes_ _No __ _¥es._ . Yes _..._ _ ... ...

Nore, All mean values have been reported to the same precision as individual test values. 1t will be observed that'some of the intermediate
values in the above table have been reported to more places than the mean values. Similarly the difference of the means will not always
cotrespond to the difference between reported means, because these values have been rounded off. The mean of « is the mean for the
balance of the group.” . T i

TABLE XXXVIII
COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL T WITH THE BALANCE OF THE GROUP

CORRUGATING MEDIUM

Basis - . Richle . Elmendorf

Weight, Burst- G.E. °  Compression, Tear, Amthor Tensile, " Amthor
Ib. ing Punc- Ib. g./sheet Ib. /in. Stretch, %
(12 x 12 Caliper, Strength, ture,
/1000) 0.001 in. points  units * In Across In Across In Across In Across
Mean of T° 27.0 10.0 57 20 “15.9 12.8 237 261 45.1 24.2 1.8 3.7
Mean of o . 6.7 9.9 62 8 17.7 131 m M8 49.9- 25t 1.9 4.0
. Difference of mean Ch . .
(T—a) +0.3t 40.09 —-5.0 +1.8 —1.81 -0.33 +16.1 412.6 —4.79- —0.84 —0.11 -0.38
Standard error of
difference 0.433  0.266 2.27 053 0.462 0.318 9260 99 - 1.40 0,753 0.0538 0.178
Ratio: (T —a)/SEp +0.7 0.3 ~2.2 434 -3.9 —1.0 +1.7 1.3 3.4 -1.1 —2.0 =2.1
Significant No- No Yes Yes Yes No No No Yes No Yes Yes
NoTE. See Note to Table XXX VIL '
. TABLE XXXIX )
COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL U WITH THE BALANCE OF THE GROUP
Corrucaring MEDIUM
Basis N Riehle Elmendorf
Weight, Burst- . G.E. Compression, Tear, Amthor Tensile, Amthor
1t ing Punc- Ib. . g./sheet b./in. - Stretch. %
(12 x 12 Caliper, Strength, ~ture, -
/1000y 0001 in. points  units In Across In Across In Across In Across
Mean of U 26.9 10.7 65 20 19.7 13.5 238 266 53.0 25.7 2.0 4.8
Mean of « 26.7 9.8 61 18 17.2 13.0 221 247 48.8 24.8 - 1.9 3.9
Difference of mean . "
(U—a) +0:16 4091 +4.0 +1.9 +2.47  0.47 +17.5 +18.6 +4.16 +0.87 40013 7 40.92
Standard error of e 7 ’ .
difference 0:219 0.153 1.33  0.359 0.426 0.245 4.66 4.6 1.05 0821 " 0.0650  0.114
Ratio: (I —a)/SE;, +0.7  45.9 +3.0 453 +5.8 +1.9 +3.8 +4.0 +4.0  +1.1 +2.0 +8.1
Significant No Yes Yes Yes Yes No Yes + Yes. Yes No Yes Yes

Not: See Note to Table XXXVIT.
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COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL V WITH THE

Basis
Weight, Burst-  G.E.
Ib. ing Punc-
- . ’ (12 x 12 Caliper, Strength, ture, .
/1000) 0.001 in. points  units

Mean of ¥V 25.8 10.1 3 . 11
Mean of 26.9 9.9 66 19
Diffierence of mean

(V—a) —1.11 40.20 —33.4 —7.8

o ____ Standard error of _ e .
Diflerence 0264 01137 T1.23 0.433

Ratio: (V ~a}/SEp —4.2 +1.8 —27.2 —18.0
Significant Yes No Yes Yes

NO‘I‘E. See Note to Table XXXVIL.

TABLE ‘(L

CoRRUCATING MEDIUM

" - “t‘#’:;,:«gwa—"'r ‘:s - mﬁ«m EA@W M *@“‘3‘1‘*&

BALANCE OF THE GROUP

Riehle Elmendorf

Compression, Tear, Amthor Tensile, Amthor

ib. g-/sheet Ib./in.. .. . Stretch, %

In Across In Across In Across In Across
12.9 10.3 121 134 31.0 17.2 1.4 2.4
18.2 13.5 237 266 51.9 26.1 1.9 4,2

-~5.20 -=3.21 -—116.6 —132.3 —20.92 —8.90 —~0.52 —1.84

0.373 0305 5.65 5.78 112 .0.799  0.0658 0.091

-~13.9 -—10.5 —20.6 -—22.9 —18.7 -11.1 -7.9 —~2.0
Yes Yes  Yes  Yes Yes Yes _ _Yes Yes |
TABLE XLI

COMPARISON OF THE PHYSICAL CHARACTERISTICS OF MILL W WITH THE BALANCE OF THFE GROUP

CORRUGATING MEDIUM

Basis .
Weight, Burst- G.E.
lb. ing Punc-
(12x 12 Caliper, Strength, ture,
1000} 0.001 in. points  units
Mean of 11 26.8 10.1 69 19
Mean of & 26.7 9.9 61 18
Difference of mean
(I —a) +0.08 +0.17 +48.0 1.1
Standard error of
difference 0.269 0.200 1.43 0.364
Ratio: (W—a)/SEp+0.3 +40.8 45,6 +3.0
Signiticance No No Yes Yes

Nore. See Note to Table XXXVIIL

Riehle Elmendorf

Compression, Tear, Amthor Tensile, Amthor

lb. g./sheet b./in. Stretch, %

In Across In Across In Across In Across
17.7 11.5 228 300 - 56.6 21.8 2.1 3.8
17.5 13.3 222 243 48.3 25.4 1.8 4.0

+0.17 —1.79 +5.7 457.3 +8.31 —3.57 +0.25 —-0.24

0.484 0.239 4.79 5.52 1.12 0.371 0.0588 0.135

+0.4 -7.5 +1.2 410.4 +7.4 =9.6 +2.5 —-1.8

No Yes No Yes Yes Yes Yes No

TABLE XLII

COMP'ARISON OF THE PHYSICAL CHARACTERISTICS OF MILL X WITH THE BALANCE OF THE GROUP

Basis
Weight, Burst-  G.I.
Ib. ing Punc-
(12 x 12 Caliper, Strength, ture,
/1000) 0.001 in. points  units
Mean-of X 27.4 9.8 68 21
Mean of & 26.7 ‘9.9 ol 18
Difference of mean
(V—a) +0.74 —0.13 +47.2 2.7
Standard error of
difference 0.254 0,148 1.09 0.502
Ratio: (X —a)/SEp +2.9 —0.9 +6.6 +5.4
Significant Yes No Yes Yes

NoTE, See Note to Table XXX VIL.

CORRUGATING MEDIUM

Richle Elmendor{
Compression, Tear, Amthor Tensile, Amthor
Ib. g./sheet ib./in. Stretch, 9
In Across In Across In Across In Across
17.1 . 13.1 250 281 52.1 25.3 2.1 4.3
17,6 13.1 219 245 48.9 249 1.9 4.0
—-0,41  40.02 +31.2 +435.6 +3.19  40.36 +0.22 4031
0.383 0.279 6.50 7.07 1.37 0.746 0.0421  0.233
—1.1 +0.1 448 435.0 +2.3 +40.3 +5.2 +1.3
No No Yes Yes Yes No Yes No
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TABLE XLII T

LR

- e My
ca e b Ll T Ty T
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COMPARISOX OF THE PHYSICAL ‘CHAl(:\(j'l"['ZI([S'l‘[CS OF MILL Y WITH '1“HE.B:\LAVNCE OF THE GROUP

CorruGATING MEDIUM

Basis Riehle Elmendort .
Weight, Burst- G.E . Compression, Teur, Amthor Tensile, Amthor
o b, - ing_ Tunc- b, . g./sheet e b/ing Stretch, % .
- Tt (12%'12 “Caliper,. Strength, ture, _
/1000y 0.001 in. points.  units In Across In Across In Across In Across
Mean of V 26.0 9.3 58 15 17.3 -, 12.3 189 '219 50.7 221 2.0 3.6
Mean of « 268 W00 62 19 17.8 132 228 254 401 '25.4 1.9 4.0
Difference of mean )
(V—a) 0.8 —075 —1.3 -39 —0.23  —0.95 —38.6 —353 +1.5¢ —3.27 +0.18 —0.-1-1‘
o Standard eveorof e e ot e et e - .
diffierence 0.254  0.161 3 52 0.679 0.897 0.520 6.91 8.53 1.61 0.929 0.0543 01064
Ratio: (¥ —~a)/SFEp —3.27 —4.7 —1.2 =587 —03 —1.8 —5.6 —4.1 +1.0 -3.5 +3.3 -2.7
Sigmificant. Yes. Yes No . " Yes = No = No _ Yes _ Yes No ¥Yes  _ _Yes _Yes

NoTr See Note to Table XXX VII.

TABLE XLIV
COMPARISON OF THE PHYSICAI, CHARACTERISTICS OF MILIL, Z WITH THE BALANCE OF THE GROUP

CorruGATING MEMUM

Basis Riehle Elmendorf
Weight, Burst- (.E. Compression, Tear, Amthor Tensile, Amthor
Ib. ing Punc- lb, . g./shect Ib./in. Stretch, %
(12,x 12 .Caliper, Strength, ture,
/1000) 0.001 in. points  units In Across In Across In Across In Across
Mean of Z 26.8 93 .75 20 19.9 15.8 251 262 * - 53.8 330 2.0 4.7
Mean of 26.8 100 60 18 17.2 12.7 219 248 ‘48.7 23.8 - 1.9 3.9
Difference of mean . '
(Z—a) —0.0). —0.73 +15.7 +1i.6 +2.79  +43.05 +32.7 +13.5 +45.11 49.18 +0.14.  4-0.81
Standard error of ° ’ . .
difference 0.185 0:126 1.7t 0.352 0.512 (.38 5.01 7.80 1.25  0.841 0.0517  0.206
Ratio: {Z—a)/SEs —0.0 —5.8 +9.2 445 +5.4 +7.9 +58 417 4.1 4109 +2.7 +3.9
Significance No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

NOTE. Ser Note to Talle XXX VII.

range limit, in both directions, of £ 1.0 pound and
approximately 949, within a range limit of +1.3
pounds. The uniformity with respect to G. . puncture,
Elmendorf tear, Amthor tensile and stretch may also.
be seen in Table XLVI. Naturally, as the arbitearily
selected limits increase,. the greater is the portion of
rolls falling within that range. The ranges used are
purely arbitrary and are not intended as an attempt to
specifly acceptable limits of uniformity. The moisture
content was not treated statistically because it was
felt that secondary effects, such as warehouse storage

conditions, might cause too great an effect to permit

the legitimate application of statistics.
Mo F

The average test results obtained for the kraft cor-
rugating medium made by Mill T are shown in Table
XLVII (sec alse Table LXXII of the Appendix). The
average basis weight obtained was 1 pound higher than

No

the specified weight, The average caliper was (0.010
inch and the average apparent density was 32.5 pounds
per cubic foot. The average bursting strength value
was 57 points. The average Richle compression values
were 159 and 12.8 pounds for the in- and across-
machine directions, respectively. The average moisture
content was 11.8%) on an ovendry basis.

The statistical evaluation of these test results may
be seen in Table XLVIIL For basis weight, the stand-
ard deviation was 1.35, indicating that 299, of the
rolls made by Mill T should fall within a range limit of
+0.5 pound {26.5 to 27.5 pounds), 547, within-a range
limit of +1.0 pound (26.0 to 27.0 pounds), and ap-
proximately 869, within a range limit of +2.0 pounds
(25.0 to 29.0 pounds). The standard deviation for
caliper was (.827; thus, approximately 777, of the rolls
of corrugating medium made by Mill T might be ex-
pected to fall within a range limit of £0.001 inch
{0.009 to 0.011 inch) and approximately 989, within a
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TABLE XLV

PHYSICAL CIHARACTERISTICS OF

009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM
ML §
Roll Averages
Basis - Riehle Elmendorf Amther N R R
© Wetght, Appar- o o G.E: ~ Compression, Tear, © Tensile, " Amthor
Ib.  Caliper, ent Mois- Bursting Punc- . g./sheet lb./in. Stretch, %
Date (12x12 0,001 Density, ture, Strength, ture,
Roll  AManuf.  /10600) in. lb/oudt. % points  units In  Across In  Across In  Across In  Across
1 2-7-45 27.5 9.6 34 3.4 72 2 19.5 14 8 250 268 56.8 271.9 1.7 4.6
2 2-7-45 27.8 9.9 33.7 6.2 66 20 2t.2 156 253 270 §57.2 289 1.8 5.1
3 2-7-45 27.6 9.7 3.1 0.4 G4 20 197 14.3 250 269 539 285 1.7 5.1
o4 2645 271 _10.5 31.0. 1.5 LT Moo 197 144 281 . 269, _.49.7_ 30,1 1.6. 4.8
5 2-6-45 27.3 10.3 3.8 9.6 o 21 19.8 15.2 288 282 50.0 29.5 1.5 4.6
6 2-6-45 271 10.1 32.2 9.8 71 21 18.5 15.9 265 286 51.6  30.7 16 4.8
7 2-6-45 27.0 10.3 31.5 12.3 o4 21 19.0 15.6 279 300 9.6 316 1.6 4.8 i
8 2-6-45 - 27,2 1004 T34 11LL9 T TR0 19° "719.4  16.0° 287 7 285 C49.2°7 310 77715 4.9
9 8-9-44 27.7 10.3 32.4 3.9 (& 21 194 16.7 265 269 52.2 33.4_ 1.5 4.2
10 8-9.44 26.8 10.1 31.8 8.5 67 19 18.4 16.4 263 261 52.8 319 1.7 4.5
Average 27.3 10.1 2.4 8.5 68 T 20 19.5 15,5 268 276 52.3 304 1.6 4.7

TABLE XLVI
STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB, FOURDRINIER KRAFT CORRUGATING MEDIUM

ML §
Basis Richle Elmendorf . .
Weight, Compression, Tear, Amthor Tensile,  Amthor Stretch,
Ib, Rursting  G.E. Ib. g./sheet 1b./in. %
(12 x 12 Caliper, Strength, Puncture, ;
1000} 0.001in.  points units In Across In  Across In  Across In  Across
Test values
Maximum 27.8 10 5 72 21 21.2 16.7 288 300 572 334 1.8 5.1
Minimum 26.8 9.6 64 19 18.4 14.3 250 201 492 285 1.5 4.2
Average 27.3 10.t 68 20 9.4 155 208 276 52.3 304 1.6 4.7
Standard deviation  0.328  0.301 2.91 0.843 0.783 0.810 14.8 1.9 2.92 170 0,103 0,276
Range limit {£)* 0.5 1.0 2.5 1.0 1.0 1.0 7.5 15 1.5 1.0 0.1 0.2
Approximate B
probability, %, 87 99 6l 7 80 78 30 48 39 14 67 53
Range limit (£)* 1.0 2.0 5.0 1.5 1.5 1.5 150 15.0 30 20 0.2 0.4
Approximate - < N
probability, % 99 100 n 93 9 94 9 7 70 6 935 &3
Range limit {+)* 2.0 — 7.5 3.0 3.0 3.0 0.0 30.0 5.0 3.0 0.3 0.6
Approximate -
probability, % 100 — 99 9 99 99 96 99 o 92 100 97
* Range limits were arbitrarily selected.
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. : TABLE XLVIT-
\ ! PHYSICAL CHARACTERISTICS OF .0060/26-LB. FOURDRINIER [\R'\F'l‘ CORRUGATING MEDIUM
| Mt T
Roll Averages '
Basis Riehle * Elmendorf Amthor
e - wwoom— . . Weight, . .. _Appar- -+« ----GE .. Compression, -- - Tear,- - -+ Tensiler - ~ Amthor R B
' Ib.  Caliper, ent Mois- Burstmg .Punc- Ib. g./sheet . /fin. Stretch, 9
Date (12x12 0001 Density, ture, Strength, ture, ;
Roll Manuf. /1000) in  Ib./euift. % points units In  Across In  Across In  Across In  Across
1 5145 295 11.2 K3 0.8 47 22 14.2 11.6 203 326 390 21.4 1.7 3.2
2 5- 145 295 1.8 30.0 12.5 43 23 13.7 112 284 34 37.1 192 1.6 2.6
3 5-245 259 9.5 32.7 13 3 61 20 18.1 13.8 225 231 46.0 249 1.5 3.9
4 5245 266 95 336 12.0 63 20 169 122, 224 238 487 256 _ 1.7 38
mm e S B 24T R6I6 98T 32067 TI2TS T 50 T T TT T 6T 126 T T 226 T266” 459 247 2.0 4.0
6 5- 245 26.4 9.7 32.7 12.6 63 19 15.5 13.0 21 248 47.7  26.7 1.9 3.0
7 3-3145 271 2.9 32.8 10.8 55 18 17.1 13.6 242 259 42.5 252 1.8 4.0
e - =8 5245002604 293 J341. 14 - 62 o190 ---153 o4 (- =229 - 24— 40-4— 250 -— 1.9 4ot~ o ooem
9 5-245 259 97 32.0 10.9 58 20 159 129 214 216 48.0 241 1.9 38
- 10 .5-245 -26.4 9.5 - 333~ 10.7 60 18- - 15.8 - 13.0 220 245 — 47.0- 25.3 1.8 4.2
Average - 270 - 10,0 32.5 11.8 57 20 iS.O 12.8 - 237 261 45,1  24.2 1.8 3.7

.

! TABLE XLVIII
STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM

ML T
Basis . Richle FElmendorf ,
. Weight, \ Compzession, Tear, Amthor Tensile,  Amthor Stretch,
' 1b. Bursting  G.E. Ib. : g./sheet Ib./in. A
(12x12 Culiper, Strength, Puncture,
/1000)  D.001-in points units . In Across In Across In Across In ' Across

Test values

Maximum 29.5 1.8 63 23 18.1 4.1 293 326 49.4 26 7 2.0 42

Minimum 25.9 9.3 43 T 18 13.7 11.2 211 231 371 19,2 1.5 2.6

Average 27.0 10.0 57 20. 15.9 12 8 237 261 451 24.2 1.8 3.7
Standard deviation 1.35 ° 0.827 6.89 1.02 1.34 0.932 28 .6 30.7 4.2t 2.23 0.155  0.536
Range limit (£)* 0.5 1.0 2.5 1.0 1.0 1.0 75 7.5 1.5 1.0 0.1 0.2

Approximate ‘

prohability, % 29 77 28 46 55 72 21 19 28 35 18 29
Range limit (£)* 1.0 2.0 5.0 t.§ r.5 15 15.0 15.0 30 2.0 0.2 0.4

Approximate

probability, % 54 08 53 63 74 " B9 40 38 52 63 80 55
Range limit (+)* 2.0 — 7.5 3.0 30 3.0 30.0 30.0 5.0 3.0 0.3 0.6

Approximate

probability, % 86 — 72 01 98 100 71 67 79 82 93 74

* Range limits were arhitrarily selected
g 3
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TABLE XIL I\
I‘HYSI( AL (_,HARAL]I' RISTICS OF 00%/26-LB, FOURDRINIER KRAFT LURRU(.;\[ING ME l)[UM

ML U
Roll Averages
- - --Basis . o~ s o oae L - = 2= - =Riehle~ - Elmendorf 7 Amthor ) Tt T
Weight, Appar- G.E. Compression, Tear, Tensile, Amthors
Ib. Caliper, ent Mois-  Bursting  Punc- Ih. g./sheet Ib./in. Stretch, %,
Date (12x12 0001 Density, ture, Strength,  ture,
Roll  Manuf. /1000) in. Ib feudt. 9, points units In  Across . In  Across In  Across In  Across
1 1-30-45 26.3 10.7 20.5 11.6 74 ar 16.8 12,9 264 201 51.7 285 2.5 48
2 1-30-45 25.0 9.7 30.9 11.3 70 18 16.6 . 13.0 225 239 8.1 296 2.4 52
3 10-244 269 114 23 R8T & 20199 132 _2M 272 52.0- 21 0-..—200 ——§of —mom e oo e
T T T AT T3 T 26797 Y0707 T T2 TG 9.0 63 22 20,1 14,9 276 280 47.8 288 1.6 40
5 112344 274 10.0 32.9 8.3 61 22 18.6 14.5 264 268 485 291 1.6 4.2
6 10-i44  27.2 N5 284 9.7 64 21 215 131 239 297 541 207 19 50 —
v e eI 1122344 26.2-- 2050 —- 334 - Ol o 50 19T - 2160143 T 241 984T 45.3 720.5 1.67 46
8 12-11-44 26.0 10,1 30.9 8.8 635 19 10.3_ 3.2 223 246 | 554 4.1 21 . 5.1
9- 121144 27.2- -10.7 - 30.5 7.9 68 20 77 234 142 226 275 57.7° 250 1.9 5.0
10 12-t1-44  27.1 10.4 3.3 9.4 68 19 22,0 11,0 221 258 4.6 242 2.0 5.1
) 1 10-16-44 27,6 11.2 20.6 8.3 i 19 209 14.9 238 255 54.4 26,3 2.2 4.9
12 11- 144 285 11.6 20.5 9.5 66 21 2t 139 256 295 58.0 233 1.5 4.3
13 11-144 251 10.5 28.7 6.3 59 17 194 135 209 238 9.6 22.6 2.1 4.9
14 11- 1-44 278 10,9 30.6 6.7 61 20 20.5 15.0 229 - 283 57.7 241 1.9 5.0
15 11- 144 28.1 11.0 30.6 5.8 ' 67 21 19.1 13.2 244 71 56.5 26.6 20 4.1
16 31845 26.8 10.4 30.9 7.4 64 20 1R.2  14.4 256 243 4.2 357 2.5 5.8
17 11-144 276 11,0 30.1 8.7 59 22 18.8 11.8 239 272 55.3 2.3 1.9 5.2 '
18 11- 644  26.1 10.3 36.4 7.6 54 19 18,1 12,1 220 259 31.1 n.7 2.2 5.0
19 9-20-44  26.3 10.9 28.9 5.5 74 17 208 12,9 210 243 59.4. 26.7 2.1 4.3
20 10- 444 275 11.6 28.4 7.7 68 20 17.8 11.9 236 280 55.2 239 2.0 4.4
21 10- 444 273 11.4 28.7 87 69 20 . 18.4 12.7 248 284 55.6 24.3 1.8 4.6
Average , 26.9 10.7 30.2 8 7 2.0 4.8

4 65 20 19.7 133 238 266 53.0 25,

TABLE L
STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM
ML U
Basis Riehle Elmendorf
Weight, Compression, Tear, Amthor Tensile,  Amthor Stretch,
th. Bursting G.E.. Ib. g./sheet Ib./in. %
\ (12x12  Caliper, Strength Puncture —_— —
/1000)  0.001in.  points units In Across In Across In Across In Across

Test values ' l

Maximum 28.5 11.6 74 22 23.4 15.0 276 295 59.4 357 2.5 5.8

Minimum 250 9.4 54 17 6.6 11.8 29 238 44.2 20.7 1.5 4.0

Average 26.9 10.7 65 20 19.7 13.5 238 266 53.0 25.7 2.0 4.8
Standard deviation  0.903 ©  0.645 5.18 1.46 1.76 0,974 18.6 17.5 4.34  3.57 0.281 0,447
Range limit (+)* 0.5 1.0 2.5 1.0 1.0 t.0 7.5 7.5 1.5 1.0 0.1 0.2

Approximate

probability, % 42 88 37 50 43 70 3 33 27 22 28 35
Range limit (+)* 1.0 2.0 5.0 1.5 1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4

Approximate

probability, 9, 73 99 66 70 0 83 58 61 51 42 52 63
Range limit (+)* 2.0 — 7.5 3.0 30 3.0 30.0 300 5.0 3.0 0.3 0.6

Approximate .

probability, % 97. — 83 96 N 99 89 91 75 60 72 82

* Range limits were arbitrarily selected:
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- range limit of +£0.002 inch (0.008 to 0.012 inch). The
uniformity of the bursting strength, as denoted by the
standard s deviation, indicates that only 289 of the
rolls should fall within a range.limit of +2.5 points
(54.5 to 59.5 points), 539, within a range limit of

-4+ 5.0.points (52.0.t0-62.0.points), and 729, within a-
range limit of. +7.5 points {49.5 to 64.5 points). The:

standard deviations for the -Riehle compression test
indicate that 539 of the rolls should fall within a
range limit of +1.0 pound in the in-machine direction,
and 72%, in the corresponding range limit for the

---—= —across-machine ‘direction—Practically~all' of~the rolls

4

should fall within a range limit of +3.0 pounds for

_both. dlrcctlons In general, the standard deviation for_

G L. puncturc Llmendorf tear, and Amthor tensilc
“and stretch are of such magn 1tude as to indicate con-
siderable nonuniformity. - -

' ‘MI[;I. U

{, --_;- ke n.,@m-' waw..r <
LI[ For aI[ practlcal purpases, the ba51s we;ght is the
same as the grade weight specified. The standard devi-
ation for. basis weight indicates that 429, of the rolls
should fall within a range limit of +0.5 pound (25.3
to 26.3 pounds), 749 within a range limit of +1.0

L]
i
!

-pound (2-.8-to 26:8 pounds), and 98%-within a-range-- -- -

limit of +2.0 pounds (23.8 to 27.8 pounds). The av-
erage caliper was 0.0101 inch with a standard deviation
of 0.341, indicating that approximately 999%, of the
rolts should fall within a range limit of +0.001 inch
(0.0091 to 0.0111 inch). The average apparent density
—was 30.7 pounds per cubic foot and the average miois-
tare content was 9.29, on an ovendry basis. The av-

_erage bursting strength was 32 points and_the indicated _

uniformity was such that 519, of the rolls should fall

“within a range limit of *2.5 points (29.5 to 34.5

The average tést results obtained for kraft corrugat- »

-~ ing medium manufactured by Mill U are presented in

Table XLIX (see also Table LXXIII of the Appendiw)
The statistical evaluation of these results is given in
Table L. The average basis weight for Mill U was 26.9
pounds, the average caliper was 0.0107 inch, and the
average apparent density was 30.2 pounds per cubic
foot. The average bursting strength and G. E. punc-
ture were 65 points and 20 units, respectively. The
average Richle compression values for the in- and
across-machine directions were 19.7 and 13.5 pounds,
respectively. The average moisture content was 8.4
on an ovendry basis.

Inasmuch as the standard deviation for basis weight
was (.903,.1t is to be expected that only 429, of the
rolls would fall within a range limit of +0.5 pound

(264 to 27.4 pounds), 739, within a range limit of:

+1.0'pound {25.9 to'27.9 pounds), and approximatety
079, within a range limit of 2.0 pounds (24.9 to 28.9
pounds). The standard deviation for caliper indicates
that nearly 9067 of the rolls should fall within a range

limit of +0.001 inch (0.0097 to 0.0117 inch}. The uni-
formity of the bursting strength, as shown by the
standard deviation of 5.18, indicates that only 379,
of the rolls would be expected to fall within a range
limit of +2.5 points (62.5 to 67.5 points), 669, within
a range limit of +5.0 points (60.0 to 70.0 points), and
8397, within a range limit of +7.5 points (57.5 to 72.5
points). ‘For the in- and across-machine direction
Riehle compression, 43 and 70%, of the rolls, respec-
tively. should fall within a range limit of +1.0 pound,
60 and 889, within a range limit of +1.5 pounds, and
91 and 99%, within a range limit of 3.0 pounds.
The Elmendorf tear and Amthor tensile and stretch ex-

. hihit considerable variation or lack of uniformity.

M. V

The average test results obtained for .009/26-1b.
bogus corrugating medium made by Mill V are given
in Table LI (see also Table LXXIV of the Appendix)
and the statistical evaluation of these results in Table

- points), 83% within a range limit of +5.0 points (27.0

to 37.0 points), and approximately 96%, within a
range limit of 7.5 points (24.5 to 39.5 points). The av-
erage Richle compression values in the in- and across-
machine-directions were 12.9 and 10.3, respectively,
with standard deviations indicating a probablllty that
80 and 86% of all the rolls would fall within a range
limit of #1.5 pounds. Approximately all the rolls
should fall within'a Riehle compression range limit of
+ 3.0 pounds. The standard deviations for Eimendorf
tear and- Amthor tensile and stretch indicate that con-
siderable variation should be expected.

ML W

The average test results obtained .for the kraft
corrugating’ medium made by Mill W are seen
in. Table LIIT (see also .-Table LXXV of the Ap-
pendix). The statistical evaluation of these results are
given in Table LIV. The average basis weight was
slightly above the grade weight and the standard devi-
ation of 0.910) indicates an expectancy that 429, of the
rolls should fall within the range limit of +0.5 pound
(26.3 to 27.3 pounds), 739, within a range limit of
+1.0 pound (25.8 to 27.8 pounds), and 97%, within a
range limit of +2.0 pounds (24.8 to 28.8 pounds). The
average caliper was 0.0101 inch and, according to the
magnitude of the standard deviation, 85% of the rolls
should fall within a range limit of +0.001 inch (0.0091
to 0.0111 inch) and 999, within a range limit of
+0.002 inch (0.0081 to 0.0121 inch). The average

_apparent density was 31.8 pounds per cubic foot and

the average moisture content was 11,19, on an ovendry
basis.
The average bursting strength was 69 points. Tt

" should be expected that 429 of the rolls should fall

62

within a bursting strength range limit of +2.5 points
(66.5 to.71.5 points), 739, within a range limit of +5.0
points (64.0 to 74.0 points), and 91% within a range
limit of +7.5 points (61.5 to 76.5 points). The average
Richle compression results in the in- and across-
machine directions were 17.7 and 11.5 pounds, respec-
tively. ‘The standard deviations for the Richle
compression indicate that a range limit of +1.0 pound
should include 469 of the rolls in the in-machine direc-
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PHYSICAL CHARACTERISTICS OF .00%/26-L1. I;(JGUS CORRUGATING MEDIUM

R _ DBasis ___
Weight, Appat-
Ib.  Caliper, ent Mois-
Roll  Date {12x12 0.0001 Density, ture,
Manuf.  /1000)  in.  1b.fcuft. 9%
1 1-26-45  26.0 10.4- 30,0 8.4
2 102144 273 9.4 348 8.4
3 — 26,4 10,0 31.7 10.0
4 —— 2.3 99 204 117
5 — 25.7 16.4 29.7 10.1
6 — 26.1 9.9 . 31,6 10.0
7 — .26.1 10.3.. 304 . 8.5,
8 — 26.9 9.5 34.0 5.9
-9 — 25.3 10.1 30.0 5.5
10 — 25.0 10.3 291 7.6
1 — 25,5 10.5 29,1 9.8
12 — 24.4 10.1 290 15.5
13 — 26.3 0.3  30.6 7.9
Average 25,8 101 30.7 9.2

\

Bursting
Strength,
points

MiLr V

Roll Averages

N R Richle Elmendorf . Amthor. .

G.E. Compression, Tear, Tensile, Amthor

Punc- g./sheet 1b./in. Stretch, %

ture,

units In  Across In  Across In  Across In  Across
& 12.9 10.0 95 112 303 15.2 1.4 1.9
12 13.1 10.1 143 165 37.0 18.0 1.8 2.6
10 12.9 9.3 123 128 30.3  16.5 1.5 2.7

- -1t 11,3 9.0 101~ -123-- 28.2 1471 1.4 2,0 -

12 13.7 10.1 113 125 31.0 17.0 1.3 2.2
11 4.7 114 128 159 36.1 200 1.5 2.5
13 . 2.4 _10.3. 115 129.. . M4 180. 1.2 .24 _
12 4.4 9.9 133 157 35,5 16,4 1.0 2.5
12 11.8 12.6 146 132 24.3 23.8 1.3 2.7
11 14.7 935 109 127 318 144 1.3 2.2
13 12.1 11.2 133 1447 288 17.8 1.6 2.2
13 12.9 10.9 141 140 30.9 18.2 1.8 2.3
10 11.4 9.3 89 100 27.1 13.7 1.4 2.1
1 129 103 12 30 172 L4 2.4

TABLE LII

134

STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB. BOGUS CORRUGATING MEDIUM

Basis
Weight,
lb. Bursting  G.I.
(12x12 Caliper, Strength, Puncture,
/1000) 0.001in.  points units
Test values
Maximum 27.3 10.5 39 13
Minimum 24.3 9.4 26 8
Average 25.8 10,1 32 11
Standard deviation 0.8890  0.341 3.64 1.45
Range limit (£)* 0.5 1.0 2.5 1.0
Approximate
probability, % 42 94 51 51
Range limit (£)* 1.0 2.0 5.0 ]
Approximate
probability, % 74 100 83 70
Range limit {(+)* 2.0 ~— 7.5 3.0
Approximate
probability, % 98 - 06 06

* Range limits were atbitrarily selected.

ML V
Richle - Elmendorf
Compression, Tear, Amthor Tensile, Amthor Stretch,
ih. g./sheet Ih./in. o,

In Across In AcCross In AcCross In Across
14.7 12.6 146 1635 37.6 23.8 1.8 2.7
11.3 9.0 8¢ 100 24.3 13.7 1.0 1.9
12.9 10.3 21 134 31.0 17.2 1.4 2.4
1.17 1.01 18.7 18.7 3.70 2.72 0,224 0.249
1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
60 68 1 31 32 29 35 58

1.3 1.5 15.0 15.0 3.0 2.0 0.2 0.4
80 86 58 58 58 54 63 89
3.0 3.0 30:0 30.0 5.0 3.0 0.3 0.6
99 99 89 89 82 73 82 98
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- TABLE LIII

PIYSICAL CHARACTERISTICS OF 000/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM

O R R S TP
AL T MR L

* Range limits were arbitrarily selected.

0d

ML W
Roll Averages !
Basis Riehle FElmendorf Amthor |
- e - \Weight *=  Appaps --omoo0 G.E~  *Compression,” ™ Tear,* ~ ° Tensile,” ™~ Amthor 7
lb.  Caliper, ent Mois- Bursting Pune- 1b. ¢./sheet 1b./in. Stretch, %
Date  (12x12 0.001 Density, ture, Strength, ture, .
Roll  Manuf. /1000) in.  Ib./eudt. % peints  units In  Across In  Across In  Across In  Across
1.7 2-145 280 10.0 33.6 12.0 77 20 187 12.4 ©240 315 644 23,6 2.'.4 3.7
11-1144 28 0 10.5 32.0 1.4 70 20 18.3 12.0 236 316 61,1 221 2.3 3.4
3 11-1144 275 10.2 32.4 11.2 74 19 . 18.2 12.1 229 313 60.2 22.3 2.3 3.5
oA 1844 274 110 299 107 67 _ 21 0 164..10.9.___200- __321._ _54.0__20.5__ 1.9.__3.2
5771228414 276 10.9 304 12.5 68 21 19.7  12.5 249 301 514 208 2.1 4t
6 2-2745 259 9.0 3.5 13.2 74 18 16.0 11.5 214 203 596 214 2.5 4.1
7 2-27-45 254 9.1 33.5 12.2 71 18 15.8 103 213 202 56.5 20,9 2.2 3.6
= 8---22745— 25:7- - 971 339~ 10.0° T69 1877 17377107 77 226 310”7 8575 22060 T 2.5 73T
9 1211744 27 4 10.4 3i.6 13.5 66 20 15,9 11.9 215 300-. 529 22.2 1.2 _ 39
10 12-1744  26.2 10.4 30.2 14.3° 62 19 20,3 11,7 221 304 54.2 209 1.9 30
1. 22845, 26,0 -94  33.2 .11.0 65 18 18.3 11.7 214 269 54.8 220 1.9 4.5
12 2- 345 27.2 10.6 30.8 6.1 65 20 14.9 10,3~ 23t 277 35,3 1.6 1.9 4.1
13 2- 345 26.5 10.2 31.2- 6.2 63 18 16.7  11.7 212 276 55.8 21.8 2.1 4.3
Average 26 8 10.1 31.8 1.1 69 19 17.7 11.5 228 300 56.6 21.8 2.1 3.8
TABLE L1V
STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM
‘ , - ML W
Basis Richle Elmendorf
Weight, Compression, "Tear, Amthor Tensile,.  Amthor Stretch,
1b. Bursting - G.E. ib. g./sheet - Ib./in. A
(12x12 Caliper, Strength, Puncture,
/1000)  0.001 in. points units In Across In Across In Across In Across.
Test values
Maximum 28.0 11.0 77 21 20.3 12,5 260 KyX) 64.4 23.6 2.5 4.5
Miminum 25.4 9.0 62 18 14.9 10.3 212 269 51.4 205 1.2 3.0
Average . 26.8 10.1 6% 19 17.7 11.5 228 300 56.6 21.8 2.1 3.8
* Standard deviation 0.910 0.692 4.54 1.17 1.62 ,0.740 15.2 17.7 3.69 0.872 0.350  0.440
Range limit (+)* 0.5 1.0 " 2.5 1.0 1.0 1.0 7.5 7.5 1.5 1.0 0.1 0.2
‘Approximate
probability, % 42 85 42 60 46 82 38 32 32 75 23 35
Range limit (+)* 1.0 2.0 5.0 1.5 1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4
Approximate
prohability, % 73 99 73 80 T 65 96 68 60 58 98 43 04
Range limit (£)* 2.0- — 7.5 30 3.0 3.0 30.0 30.0 5.0 3.0 0.3 0.6
Approximate
probability, % 97 — 91 99 84 99 935 91 82 99 61 83
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.o : TABLE LV T e ' '
PHYSICAL CHAR:\C’I'[_‘)RISTICS OF .009/26-L.B. FOURDR[Nﬂ‘i]{ KRAFT CORRUGATING MEDIUM .
- M X ’
Roll Averages .
B:_"Sis e . e e e e aean Richle ___ . 'Elmendorf. - Amthores - — e e ae - - e e e
ST T Weiglit, ) Appar- G.E. Compression, Tear, Tensile, Amthor
th.  Caliper, ent Mois- Bursting Punc- . g./shect 1b./in. Stretch, %
Date (12x12 0001 Density, ture,” Strength, ture, ;
Roll  Manuf. /1000)  in. Ib/cuft. % points  unitg In  Across In  Across In  Across In  Actoss
1. 31445 263 9.3 33.9 5.5 64 18 17.8 13.8 231 253 51.8 23.6 2.0 4.2
2 3-14-43 ) 271 9.5 34.2 6.7 67, 19 18.1 12.9 236 261 519 230 | 1.9 4.2
3 3-13-45°  26.0 9.2 33.9 5.1 7 18 18.1 13.4 221 242 53.9 233 2.0 4.5 _
et 31345 204 93— 31— 5.3~ - —T0——19- — =18, 7—13:8— - 219~ —246— —"56:7 723,87 T22TUTU4E T T T
5 112744 274 10.7 30.7 7.8 66 21 17.7 12.6 249 298 4.8 224 1.9 4.3 .
6 112744 273 107 30.6 9.0 68 2 17.5 124 243 290 55.2  22.5 1.9 4.4
7 3-1345. 273 9.1 360 _ _86 68, _20 . 172 139 _ 248 _265_. . 48.5. 29.6. - 2.3 4.9 - —- cremmee -
T8 T 33045 T200177 T 1001 34.6 9.1 63 24 15.7 14,1 302 320 40.6 30t 2.0 2.4
9 3-3045  28.1 2.9 3.1 8.2 68 23 . 16,2 13.9 289 . 310 45.8 203 2.2 2.9 - - -
10 101544 27.7 0.0 3312 12 0 67 21 14.7 108 256 300 50.5 25.5 2.2 4.7
-1 9-12-44 27.8 08 34.0 11.2 64 20 - 17.4 13,58 261 205 562 25.0 2.1 5.4
12 01544 28.1 10,0 33.7 11.0 73 22 16.8 12.4 250 297 56.4  25.3 2.2 3.8
13 92044  28.5 9.5 36.0 11.2 70 21 18.8 13.9 250 288 S8.1 249 2.1 5.4
14 6-27-44  26.7 9.9 32.4 1.1 68° 27 15.3 12.2 245 266 49.1 253 2.0 3.7
27.4 9.8 3.7 8.7 68 21 17.1 131 250 281 52.1 253 2.1 1.3

TABLE LVI

STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-L.B. FOURDRINTER KRAFT CORRUGATING MEDIUM

Basis
Weight,
Ib.
(12x12 Caliper,

/1000y 0.001 in.
Test values

Maximum 291 10.7

Minimum 26.0 2.1
. Average 27.4 9.8

- Standard deviation 0,881 0.507

Range limit (+}* 0.5 1.0

Approximate

probability, % 43 935
Range limit {+)* 1.0 2,0

Approximate

probability, % 75 100
Range limit {+)* 2.0 —

Approximate

probability, % 98 —

Bursting  G.E.
Strength,” Puncture,

points units
75 24
63 18
68 o2
314 1.78
2.5 1.0
58 42
5.0 1.5
89 60
7.5 3.0
98 91

* Range limits were arbitrarily selected.

Mt X
Riehle Elmendorf
Compression, Tear, Amthor Tensile, Amthor Stretch,
1. g /sheet lb./in. o,

In AcCross In ACLoss In Across In Across
18.8 14.1 302 320 58.1 30.1 2.3 5.4
14.7 10.8 219 242 40.6 22 4 1.9 2.4
17.1 13.1 250 781 §52.1 28.3 2.1 4.3

125 0.941 22.9 24.8 4.88 2.01 0.133 0.851

1.0 1.0 7.3 7.3 1.5 1.4 0.1 0.2
58 7l 26 -2 24 30 55 19

1.5 1.5 150 15.0 3.0 2.0 0.2 0.4
77 89 49 15 46 56 87 36

3.0 3.0 30.0 '30.0 5.0 3.0 0.3 0.6
98 96 81 77 69 75 98 52

i
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Rasis
© Weight, Appar-

Ib. Caliper, ent Muis-

Date (1212 0.001 Density, ture,

Roll  Manuf.  /1000) in. Ib.jouft. %
1 3-12-43 23 4 9.1 33.5 7.2
2 10-14-44 25.7 8.0 3.6 8.9
3 31245 23.3 9.1 33.4 6.8
4 . 31045 26,0, _.9.5. 32.8 1.7
5 3-10-45  26.8 9.8 32.8 7.3
6 31045 27.0 9.8 331 10.5
7 3-12-43 26.1 9.4 33.3 10.8
8 341245 27,177 827 396 12.5
Y 3-12-45 _ 26 1 9.2 4.0 11.1
10 31245 24 9 9.5 31.5 10.1
Average 26.0 9.3 33.9 9.7

Bursting Punc-

Strength,
points
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PHYSICAL CHARACTERISTICS OF .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM

ML Y
Roll Averages
Riehle Elmendorf Amthor !
G.E. Compression, Tear, Tensile, Amthor
Ib. g./sheet lb.fin. Stretch, %
ture,
units In  Across In  Across In  Across In  Across
15 185 11.0 186 205 454 19.5 1.9 3.8
13 242 15.1 161 188 59.0 27.4 2.3 3.1
14 17.0 12.2 183 185 46.3 19,9 2.1 3.1
17. 16,9 13.7 _ 194 _ 243 _ 554 22.3 220 3
18 18.7 ' 13.7 206 238 55.5 211 1.9 1.6
18 6.8 13.1 238 270 544 26.6 2.1 3.7
14 15.7 11.3 183 206 46,6 194 2.0 3.9
13 4.9 106 — 176 220 - 496 22 4 2.1 3.8
13 16.0 11.9 180 219 490 221 1.9 3.3
13 4.3 10,0 1827 214 45,9 20.2 1.8 3.0
15 17,3 12.% 189 219 50.7 22.1 2.0 3.6

TARLE LVIIIL

STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB. FOURDRINTER KRAFT CORRUGATING MEDIUM

Test values
Maximum
Minimum
Average

Standard deviation

Range limit {£)*
Approximate
probability, %

Range limit (+)*
Approximate
probability, %

Range limit (£)*
Approximate
probability, %

Basis
Weight,
ib

(12 x12
/1000)

271
24 9
26.0

0.746

0.5
50

1.0

82
2.0

99

Bursting G.E.
Caliper, Strength, Puncture,
0.001 in.  points units
9.8 73 18
8.2 47 t3
9.3 58 15
0.474 1.0 2.10
10 2.5 1.0
97 18 37
2.0 5.0 1.5
99 35 52
— 7.5 3.0
— 50 83

* Range limits were arbitrarily selected.

MY
Riehle Elmendorf-
Compression, Tear, Amthor Tensile,  Amthor Stretch,
Ib. g./sheet Ib./in. %

In Across In Across In Across In Across
24.2 15.1 238 270 59.0 274 2.3 4.6
14.3 10.0 161 185 45.4 9.4 .8 3.0
17.3 12.3 189 219 50.7 22.1 2.0 3.6

2.80 1.61 20 8 25.9 4.90 2.83 0.137 0.488

1.0 1.0 7.5 7.5 1.5 1.0 {1t 0.2
28 46 28 23 24 27 48 32

1.5 1.5 15.0 15.0 3.0 2.0 0.2 0.4
41 64 53 44 16 52 80 39

3.0 3.0 3.0 30.0 5.0 3.0 0.3 n.6
72 94 85 75 69 71 94 78
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: TABLE LIX
PHYSICAL CHARACTERISTICS OF .009/26-L.B. FOURDRINIER KRAFT CORRUGATING MEDIUM

ML Z
Roll Averages
L o .. Basis . -~ Richle - - Flmendorf- ~- Amthor = -~ .
- Weirht, Appar- G.E. Compression, Tear, Tensile, v Amthor
Ib.  Caliper, ent Mois- Bursting [unc- ib. g./shect Ib.fin. Stretch, %
Date (12x12° (L.0M  Density, ture, Strength, ture,
Rolt  Manuf.  /1000) in. Ihjouit. % points  unils In  Across In  Across In  Across In  Across
1 72144 26.5 0.2 34.6 84 70 19 20,2 16.9 265 248 0.5 337 1.9 30
2 81243 27 3 8.9 6.8 7.8 78 19 21.4  15.8 250 269 M35 357 2.4} 4.0
3 S-t1-43 274 1442 32.2 8.7 65 22 7.1 14.2 283 Mo_ 508 26,1 RV | PR
m e e —d— 103044 279 9.5 35.2 - +-901—-- 85 - 21 26 154 257 T 2957 59050 330 2.0 5.1
5 22645  26.5 9.3 34 2 75 73 20 1.3 17.0 252 243 <355 M.5 2.1 4.8
6 2-26-45  26.5 g.1 . 34.9 9.5 77 19 208 177 244 236 33.4 358 2.3 5.3
) T 22645 264 Q0. 352, w1 79 . 19 . 209 16.2 226 -247 - --57-8 - 311 2.1 49 - - T 7
& 22645 264 ¢.0 35.2 4.0 75 19 201 15.0 231 254 359 336 2.0 5.4
.9 2-26-45 . 20.0 2.0 355 - 109 i8 19 - 208 154 231 - 241 571 324 1. = 4.9
10 72144 26.6 9.4 339 8.6 74 10 18.5 15.0 257 268 .4 338 1.9 4.4
i1 7-2t-44  26.3 9.4 33.6 10.8 73 20 17,2 14.2 262 260 47.3 3.1 2.1 1.8
Average 26.8 9.3 34.7 2.1 75 20 19.9 15.8 251 262 53.8 330 ' 2.0 4.7

TABLE LX
STATISTICAL EVALUATION OF PHYSICAL TESTS ON .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM

Mivt Z
i3asis Riehle Elmendorf
Weight, Compression, Tear, Amthor Tensile,  Amthor Stretch,
ib. Bursting  G.E. Ib. g./sheet Ib./in. %
{12x12 Caliper, Strength, Puncture,
J1600) 0001 in,  points units ~ In Across In Across In Across In Across
Test values
Maximum 27.9 10.2 85 22 21.4 17.7 283 316 59.5 35.8 2.3 5.4
Minimum 26.3 8.9 63 19 17.1 14.2 226 236 47.3 26.1 1.7 3.1
Average 26.8 9.3 i5 20 19.9 i5.8 251 262 53.8 33.0 2.0 4.7
Standard deviation 0,522 0.366 5.21 1.03 1.59 1.22 17.1 24.6 3.86 2.65 0.155  0.659
Range limit (£)* 0.5 1.0 2.5 1.0 1.0 1.0 7.5 7.5 1.5 1.0 0.t 0.2
Approximate
probability, % 06 99 37 67 47 59 34 24 30 30 48 24
Range limit {£)* [ 2.0 5.0 1.5 1.5 t.5 15.0 "15.0 30 2.0 0.2 0.4
Approximate
probability, % 95 100 66 86 63 78 62 46 56 55 80 46
Range limit (£)* 2.0 — 7.5 3.0 3.0 KN O 30,0 300 5.0 3.0 0.3 .6
Approximate
probability, % 99 - 85 99 94 99 92 78 81 74 93 ol

* Range limits were arbitrarily sclected.
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-——-"—-The average-test.rcsults.obtained.on_samples of .the

tion and 829, in the across- mathm, dlrcctton A rangc
limit of +1.5 pounds should include 659 in the in-
machine direction and 969 in the across-machine
direction, and a range limit of +3.0 pounds should in-

clude 84 and 999, respectively. Elmendori tear and’
-‘Amthor -tensile- and - stretch -exhibited rather -large-

standard deviations, signifying that considerable vari-
.ation should be cxpected. R

ML X )

kraft corrugating medium made. by Mill X are pre-
sented in Table LV (see alse Table LXXVI of the Ap-
~7 pendix). It may bé observed that the average basis -
- weight was 27.4 pounds.-The average caliper was
0.0098 inch and the average apparent density was
'33.7 pounds per cubic foot. The average bursting
strength was 68 points and the average moisture 8. 7%
on an ovcndry basis. The average Riehle compression
values in the in- and across-machine directions were
17.1 and 13.1 pounds, respectively.
The statistical evaluation of these results is glven
in Table LVI. On the basis of a standard deviation of
" 0.881 for basis weight, it should be expected that 437,
of the rolls should' fall within a range limit of +0.5
pound (26.9 to 27.9 pounds), 75%, within a range limit
“"of +1.0 pound (26.4 to 28.4 pounds), and 98%, within
a range limit of +2.0 pounds (25.4 to. 294 pounds)
With a stindard deviation for caliper of 0.507,
proximately 959 of the rolls should fall within a range
limit of #0.001 inch {0.0088 to 0.0108 inch). Approxi--
mately 58%, of the rolls.should fall within a bursting
strength range limit of +2.5 points (65.5 to 70.5

points), 899, within a range limit of +5.0 points (63.0 .

to 73.0 points), and 989 within a range limit of +7.5
points (60.5 to 75.5 points). The standard deviation
for the Richle compression in the in-machine direction
indicates that 58, 77, and 987%;, of the rolls should fall
within range limits of +1.0, +1.5, and +3.0 pounds,
respectively. For the across-machine direction, ap-
proximately 71, 89, and 999, of the rolls should fall
within range llrmts of £1.0, £1.5, and +£3.0 pounds
respectively:

The statistical evaluation of the Elmendorf tear,

Amthor tensile and stretch, and G. E. puncture indi-

cates that, on the average, approximately 309, of the
rolls should fall within the second arbitrarily selected
range limit for each test.

ML Y L,

The average results obtained on samples of the kraft
corrugating medium made by Mill Y are given in
Table LVII (see also Table LXXVII of the Appendix).
The average basis weight was 26.0 pounds, the average
caliper 0.0093 inch, and the average apparent density
was 33.9 pounds per cubic foot. The average bursting
strength was 58 points, and the average Riehle com-
pression values in the in- and across-machine directions,

were 17.3 and 12.3 pounds, respectively. The average .
- pounds. The standard deviations for Elmendorf tear,

moisture content was 9.7%, on an ovendry basis.
The statistical evaluation of these results is found
in Table LVITE. On the basis of the standard deviation,

Lt ,«;ﬂ"‘*

- I‘»'i L il e e -
it should be expected that 50% of the rolls made in -
this grade by Mill Y should fall within a basis weight
range limit of +£0.5 pound (25.5 to 26.5 pounds), 829,
within a range limit of +1.0 pound (25.0 to 27.0
pounds), and 999, within a range limit of 2.0 pounds

-(24.0 to 28.0 pounds). Approximately-97%, of the rolls.

should fall within a caliper range limit of +0.001.inch
(0.0083 t0.0.0103 inch). The standard deviation for the
bursting strength was 11.0, which indicates that only
18% of the rolls should be expected to fall within a
range limit of 2.5 points (55.5 to 60.5 points), 35%,

“within"a"range limit"of~=#5.0" points” (53.0-to" 63:0-— ——- -

points), and 509, within a range limit of 7.5 points

(50.5 to 65.5 points). The standard deviations for the

Riehle compression in the in- and across-machine di-
rections indicate that 28 and 469, respectively, should
fall within the range limit of +1.0 pound, 41 and 64%,
within the range limit of 41.5 pounds, and 72 and
949, within the range limit of + 3.0 pounds. The stand-
ard deviations for Elmendorf tear, G E. puncture, and
Amthor tensile and stretch indicate considerable non-
uniformity of these characteristics in the .009/26-1b.
kraft corrugating medium,

MiLL Z

The average test results obtained on samples of the
kraft corrugating medium made by Mill Z are given in
Table LIX (see also Table LXXVIIT of the Appen-
dix). The average basis weight was 26.8 pounds, the
average caliper 0.0093 inch, and the average apparent
density 34.7 pounds per (‘UblC foot. The average mois- *
ture content was9.1%, on an ovendry basis. The aver- .
age bursting strength was 75 points and the average
Riehle compression values for the in- and across-.
machine directions were 19.9 and 15.8 pounds, respec-
tively. It should be noted that Rolls Z-2 and' Z-3 were
made approximately the middle of 1943 and thus were
substantially older than the others; however, the aver-
age results obtained for these rolls do not vary mark-
edly from the average of the values for the other rolls.

The statistical evaluation of these results is pre-
sented in Table LX. The magnitude of the standard
deviation for the basis weight indicates that 669 of
the rolls should fall within the range limit of +0.5
pound (26.3 to 27.3 pounds), 959, within the range

limit of +1.0 pound (25.8 to 27.8 pounds), and 999

within a range limit of +2.0 pounds (24.8 to 28.8
pounds). Approximately 99%, of the rolls should fall
within a caliper range limit of +0.001 inch (6:0083 to
0.0103 inch). The standard deviation of the bursting

,strength indicates that 379, of the rolls should fali

within a range limit of +2.3 points (72.5 to 77.5
points), 669, within a range limit of +5.0 points (70.0
to 80.0 points), and 859, within a range limit of 47.5
points (67.5 to 82.5 points). The standard deviations
for the Riehle compression values in the in- and across-
machine directions indicate that 47 and 399, of the
rolls, respectively, should fall within a range limit of
+ 1.0 pound; 65 and 78% within a range limit of +1.5
pounds, and 94 and 9997, within a range limit of +3.0

G. E. puncture, and Amthor tensile and stretch indi-
cate the respective uniformities of these characteristics.
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SUMMARY

The results presented in this part of the baseline
study are concerned with the problem of sampling, in
a truly Impartial cross-sectional manner, the current
routine production of the co-operating mills and evalu-

--ating—these samples as - completely as- possible by --

means of existing board testing methods.
The sccond phase of the baseline study involved
(1) the selection of the most representative rolls of ca(.h

mill’s sampled production, and (2) the fabrication of -

these representative rolls into corrugated combined
boards and their conversion into boxes.

Because the first part of the bascline study was con-
cerned only with the sampling and evaluation of the
component parts, no conclusions regarding the rela-
tionship between the quality of component parts and
the performance of combined board and boxes fabri-
cated from these components can be made at this time.

However, the results of this phase of the study indi-
cate that the average quality of the sampled 42-1b.
D.F.B.S. Fourdrinier kraft liner and of the .009/
26-1b. kraft and bogus corrugating mediums were as
follows:

Corrugating
Liner Medium

Basis weight, 1b./1000 sq. ft. 42.1 26.8
Caliper, in. 0.015 0.010
Apparent density, Ib./cu. ft. 33.7 2.3
Bursting strength, points 98 62
G. E. puncture, units 36 18
Moisture, % 8.1 9.4
Riehle compression, Ib.

In 29.0 . 176

Across 22.5 13.0

69

Corrugating

Liner Medium
Elmendorf tear, g./sheet .
In 354 223
Across 394 251
Amthor tensile, Ib./in.
- In TTTTTTITG - 49 5
Across 37.8 24.8
Amthor stretch, %
In . C21 . 1
Across 3.7

4.3

It should be remcmbcrcd that these data are based
on the actual rolls sampled and on conventional test
methods.

For those tests in whxch orientation of the SpCClan
is specified, the approximate ratios observed in the in-
machine direction and in the across-machine direction
were as follows:

Ratio
- In:Across
Riehle compression 4:3
Elmendort tear 09:1 -
Amthor tensile 2:1
Amthor stretch 1:2

The ratio of the bursting strength to the G. £, punc-
ture on 42-lb. D.F.B.S. Fourdrinier kraft liner was of
the order of 2.7:1.

The ratio was not computed for the .009/26-1b. cor-
rugating medium since the relatively high capacity of
the G. E. puncture tester did not allow sufficient sub-
division of the scale to permit distinguishing between
the low values obtained with any degree of accuracy.
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Tnstitute -
File No.  Rell
16372/74 1
o 116378/77 2
-~ 116389/91 —._3
116392 /04 4
116402/04 5
116405/07 6
116408/10 7
116444 /46 8_
116447 /49 9
t16916/18 10
11919721 11
116922724 12
116925/27 13
117066/68 14
117069/71 15
117075/77 16
117078/80 17
117140742 18
117143/45 19
117146/48 20
117149/51 21
117290/92 22
117293795 23
117296/98 24
117299/301 23
117302/04 26
117741/43 27
117744746  -28
Average '
Institute
File No. Roll
116426/28 1
116429/31 2
116432/3% 3
116726728 4
116729/31  §
116735/37 6
116949/51 7
116952/54 8
116935/57 9
117753/55 10
117756/58 11 7
117759/61 12
1m776e2/64 13
117765/67 14
117768/70 15
HaM7/1% 16
118020/22 17
118023/25 18
118026/28 19
118029731 20
118032/34 21
Average

TARLE LXI

PHYSICAL CHARACTERISTICS OF 42-1.B. D.F.8 3, FOURDRINIER KRAFT LINER

_——

Basis Weight, 1b.
(12 x 12/1000)

__42.6
40.4
S 394

Max. Min.

425 417 421
43.2 425 428
411040, 740, 9. —
41.2 §0.7 41.0
42.3 42,0 42

4.7 42,
308 40]
39.0 39
38.5 38
410 41

40.8 41,
40.8 41
40.2 41
40.4 40.
41.1 41

304 40
38.2 3.
AT 4
40.5 41.
40.8 41

41.0 41
42.6 42
39.9 40.
43.0 43.
40 3
41.6
40.0
40.0

Av.

38 6
41.8

421
41.6
41.8
41.2
41.6

40.7
40.1
42.2
41.6
42.0

41,3
2.9
40.8
43.5
40.7

42.4
4.2
40.1

eI bY CAD) DD L adDd A e GBI
,

£
@
(=

42.0
40.5
40.0

411

PHYSICAL

Basis Weight, Ib.
(12 x 12/1000)

Max. Min., Av.
43 2 41.4 42.2
1.8 4106 44.7
4.4 436 4.1
43.3 42,6 42.9
41.3 40.8 41.1
43.0 41.7 424
42.3 414 42.0
42.6 41.6 422
440 40.6 42.7
437 440 45.0
43.6 42.0 42.7
45.2 448 45.0
43.2 42,4 42.8
440 42.8 43.5
46.1 45.1 45,7
41.9 41.8 41.8
43.4 415 42.3
43.0 41.2 423
43.1 42.4 42.7
41.7 411 41.3
4102 41.1 41.2,

42.9

ML A
Richle Compres-
e T s T T T Tt i T -7 ¥ 0 | s Y
Rursting G.E. Puncture,
Caliper, 0 001 in.  Apparent Moisture, % Strength, points units In '
Density,
Max. Min. Av. lb./cudt. Max DMin. Av.  Max. Min. Av.  Max. Min. Av. Max. Min.” Av.
15.7 14.1 14.9 33.8 9.3; 65 83 126 72 04 44 35 39 330 220 257
15.3 14.2 148 4.7 7.8 1.3 7.6 21 79 99 41 35 38 36.0 22.0 27.0
147138 14,20 316 —— 9890497 42079 _109_ . _36_..31._ 3 .. _33.5.24.0..20.0____
4.6 13.2 14.1 3.8 23 92 92 126 90 110 37 32 35 31.0 255 28.5
149 13.3 14.3 35.3 13,7 12,7 13.2 132 84 107 37 33 36 3.5 210 25.8
157 14.6 15.1 33.4 11.2 104 107 132 80 11 39 33 37 325 245 292
TG0 TS T2 T 1T 17T 120 7 867 T103 37T 327034 7T T33.5T 2700 29707
156 141 146 32.2 910 79 B84 116 84 99 35 31 33 28.5 22,0 25.9
15.1 13.8 14.5 J1.8 82 7.6 1.9 117 78 90 34 28 31 31.0 225 27.5
154 9.7 148 33.5 80 75 1.8 113 68 95 40 30 36 30.0 23,5 27,5
6.1 15.0 15,5 2.0 7.4 7.0 "7.2 122 63 92 40 30 33 320 255 288
16.0 147 15.3 32.2 6.9 5.5 6.3 119 62 88 37 32 35 320 245 281
15.8 14.6 153 '32.3 75 6.8 7.0 126 65 93 40 32 37 33.0 25.0 27.6
15.7 144 151 32.3 1.7 10.8 1.3 123 67 98 38 33 35 37.0 26.5 31.6
15.9 14.4 15.2 32.6 12,8 11,5 12.0 119 90 104 3% 35 37 35.5 255 31.6
+15.2, 139 14.6 32.8 12.2 11.3 11.8 17 69 96 35 31 33 37.0 27.5 31.5
15,1 13.7 14.4 32.5 122 9.5 10.6 119 6% 88 36 29 32 35.0 26.0 30.0
16.0 14.9 15.3 328 99 85 0.1 122 83 104 36 30 34 3.5 26.5 29.8
15.7 14.1 15.0 3.9 10,9 67 8.8 122 74 104 4 20 32 33.0 245 284
15.9 14.1 14.9 3335 10,3 89 96 121 79 99 ° 35 30 32 37.5 26,0 31.2
15.2 142 14.8 334 . 87 7.8 8.0 124 80 101 34 28 32 37.5 26,0 292
15.3 .5 14.9 34.3 1.0 84 99 122 80 100 38 32 36 30.0. 25.0 27.6
154 13,9 14.8 32.7 9.5 5.3 1.9 121 69 95 38 30 33 34.0 26.0 294
15.8 14,5 15.1 34.4 106 9.3 101 120 74 98 40 33 37 30.0 25.0 27.7
15.3 14.5 15.0 324 9.0 85 8.7 120 67 - 94 3O3R XM 31,5 240 27t
15.9 14.3 15.3 32.9 90 7.5 84 134 73 103 -39 33 37 33.0 4.5 28.8
15.4 14.3 14.8 32.8 83 7.1 7.6 112 80 95 36 30 33 30,0 260 28.2
15.1 141 14.6 32.8 7.t 43 6.0 123 73 99 35 30 33 3.5 235 27.5
148 33.2 9.1 99 35 285
TABLE LXII
CHARACTERISTICS OF 42-L.B. D.F.B 5. FOURDRINIER KRAFT LINER
' ML B
Richle Compres-
sion, 1b.
Bursting G.E. Puncture, -
Caliper, 0.001 in.  Apparent Moisture, % Strength, points units In
Density,
Max. BMin. Av. Ib.feuft. Blax. Min. Av.  Max. Min. Av. Max. Min. Av. Max. Min. Av.
16.3 149 15.7 32.2 9.5 86 9.0 17 78 101 37 32 3 35.0 25.0 29.7
16.5 15.4 15.9 33.7 8.8 8.1 8.4 124 67 106 42 36 39 3.0 28.0 30.2
16.0 11.8 15.5 341 9.3 8.2 89 126 B8 105 38 34 36 335 250 28.7
4.0 12,5 13 5 38.1 82 82 8.2 128 78 102 40 35 37 36.0 280 31.3
14.1 13.4 13.8 35.6 87 81 84 19 70 92 46 32 35 33.5 23.5 275
16.4 15.5 16.0 31.8 9.7 9.3 9.6 130 72 104 40 32 37 37.0 26,5 30.0
16.5 15.1 15.7 32.0 .U 6.3 6.8 112 71 94 37 30 M 38.0 30.0 34.0
15.9 146+ 15.3 33.0 6.9 5.1 6.0 120 76 96 37 32 35 37.5 28.0 339
16.7 148 15.9- 322 7.7 58 6.8 1o 66 91 42 35 39 325 260 29.3
16,8 15.8 16.4 32.9 11.3 10.2° 10.8 119 84 104 42 37 400 335 280 31.1
16.5 15.0 15.9 32,2 10,2 9.3 9.7 1000 73 91 40 34 37 3.0 25.0 29.1
16.8 15.7 16.2 33.3 10,3 9.2 9.7 119 80 103 44 38 40 4.5 27,5 31.6
16.0 15.0 15.4 32,90 t1t.4 1009 11,1 - 120 90 103 47 35 38 37.5 27,5 32.3
16.2 15.0 15.7 33.2 10.3 9.2 9.7 120 87 106 42 35 39 3%.0 32.0 35.2
16.4 14.7 15.6  35.2 8.9 7.7 8.1 138 88 112 41 37 40 36.5 29.0 32.0
15.2, 14.0 14.8 339 93 89 9.1 44 67 101 39 33 36 315 22,0 279
15.5 14.5 15.0 33.8 10,3 8.9 9.6 132 88 108 41 33 37 335 24.5 303
17.0 15.8 16.4 31.0 85 7.6 8.0 108 74 93 41 35 37 330 24.0 294
15.5 14.8 15.1 33.9 8.3 7.3 1.7 134 94 111 3 33 36 355 255 313
15.3 14.8 15.0 33.0 83 7.6 80 108 71 95 37 32 35 32.0 25.5 28.9
15.0 4.5 14.9 33.2 9.0 7.2 81 124 78 98 38 31 3 32.0 4.5 28.7
154 33.4 8.7 101 37 30.6
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TABLYE LI:{.I )
PHYSICAL CHARACTERISTICS OI' 42-L.B. D.I.B.S. FOURDRINIER KRAFT LINER

MirrL A .
Richle Compres- i '
o sion, tb. Ein};p_c}grg,jl‘ea_r, g./sheet | R Amthm:_Tcnsﬂe, W./in.___ . .. .-.. Amthor Stretch, % - - T -
Across . In Across . In Across In Across

Max, Min, Av. Max. Min. Av. Max, Min. Av. Max., Min. Av. Max. Min. Av. Max DMin. Av. DMax. Min. AL\;.—- Roll

23.5 17.0 20.2 432 328 378 432 352 4 807 TL.L 8l 6 42,3 318 381 3.6 17 2.0 46 22 35 1

24.5 15.0 200 408 304 366 520 352 414 9.1 67.7 83.7 437 313 38.8 3.0 1.9 2.2 41 2.1 33 2

24.0 17.0 21.0 368 312 341 48 368 106 93.1 762 &.6 410 29.0 359 3.3 2.3 2.7 48 19 37 3

e 210 19.5 2216 -—-400- 208--336 — -488 ~376- 412 ~—-9{=4—76-2~ 85-3 —-40:8--33:0~ 374~ 3.9 "273—2 94672 TN T T T

26 0 18.5 22.7 424 360 387 488 384 415 897 613 768 47.1 313 39.8 32 23 238 5.1 1.9 35 3

25.5 18,5 23.4 432 304 363, 464 376 417 96.5 6206 85.9 42.7 31.8 38.3 2.0 16 2.4 16 26 37 6

25.0 20.0 22.1, - 400_ 288 351 ___432 352 396 _ 847 _694 781 432 334 360 29 2y 250 472334 ——T  --emoem -
- 227571770 20,2 360 264 310 416 328 370 86.3 62.8 73.8 41.6 31.3 361 22 1.3 1.9 34 16 26 8

23.0 193 21,2 _ 392 288 334 392 328 3066 87.4 63.8 72.8 30.1. 30,0 35.7...26 1.1 9. 3.8 20 2.8 Oy

24.0, 17.0 2135 400 304 330 448 336 398 231 04.8 81.0 42.3 322 3a.0Q 24 13 20 39 2.t 2.9 10

255 18.0 223 464 320 384 - 448 352 407 *91.4 66.0 82.5 383 31,2 35.2 24 1.6 2.0° 5.1 2.4 3.7 11

25.0 17.58 21.5 392 272 349 480 336 398 93.1 694 81.7 40.0 30.8 34.6 35 16 2.0 44 2.3 3.5 12

24.0 200 22.0 432 304 377 480 344 418 914 728 R212 389 32.5 3.0 22 16 1.9 Y9 20 20 13

J26.5 195 22.9 400 312 355 424 336 382 79.2 59.8 70.7 42.5 27.3 334 25 09 19 55 14 37 14

25.0 19.0 22.3 434 320 357 448 336 394 7.9 596 740 37.2 30.3 335 26 1.8 23 49 2.4 37 15

23.5 185 21,8 400 206 350 488 320 330 71.5 62.5 9.4 403 29,1 351 .27 17 22, 5.7 2.7 4.2 16

25.0 20,0 220 376 296 333 440 328 3N B0.6 615 69.4 9.3 28114 339 2.5 1.3 2.1 5.0 2.3 3.8 17

28.5 21.5 4.4 424 288 339 480 352 404 93.1 69.4 80.5 444 31.3 369 2.6 1.7 2.0 5.2 2.0 3.7 18

270 230 247 400 296 336 461 336 382 96.5 72.8 86.0 41.8 32.2 36.2 2.6 1.9 22 4.9 2.0 36 19

25.0 18.0 21.3 368 264 319 432 336 373 91.4 72.8 84.3 389 30.8 350 2,5 1.8 2.2 4.6 2.1 3.5 20

26.0 18.5 22.7 352 248 313 400 352 375 94.8 72,8 81.2 40.6 26.27 35.7 2.3 16 20 4.1 20 3.2 21

240 205 223 352 280 321 416 34 370 85.5 70.3 77.1 3.6 31.5 352 25 1.4 .2.1 44 2.1 3.3 22

25.5 21.0 22.% 384 248 316 408 336 370 88.0 72.8 80.7 8.1 27 4 B3.rv 27 16 20 4.7 1.8 3.5 23

260 200 22.6 376 296 33N 456 352 404 83.8 62.1 74,7 30,4 32.8 301 29 1.0 2.2 44 20 34 24

27.0 18.5 234 376 312 339 392 320 357 80.9 66 0 70.6 42.3 29.6 37.1 24 1.8 2.1 38 1.8 28 23

25.5 22.0 235 376 288 326 432 368 404 2.4 67,7 76.9 42.0 M7 370 2719 2.3 38 2.0 30 26

23.5 18.5 21.4 368 288 328 416 344 373 80,9 69.2 4.9 40.8 33.0 37.4 3.7 1.6 2.1 1.0 2.2 33 27

24.3 18.0 21.5 368 248 320 432 344 385 B3 8 9.6 77.3 1.1 31.2 37.5 2.4 1.7 2.0 1.3 2.3 3.4 28

22.1 343 ' 391 . 18.5 36.2 2.2 3.4

TABLE LXII
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

ML B
Riehle Compres-
sion, 1b. Elmendorf Tear, g./sheet Amthor Tensile, lb./in. ) Amthor Stretch, %,
Across In Across In Across _ o In Across
Aax. Min  Av. Max. Min. Av. Max. Min. Av, Max. Min. .Av. Max DMin.,  Av. Max. Min. Av. Max, Min. Av.  Roll
5 190 226 408 288 337 456 352 412 93.1 74.2 83.6 06 295 354 28 19 24 4.6 24 3.6 1
28,5 21,5 25.2 424 344 394 488 336 4206 101.6 81.3 90.0 511 32,7 4240 2.8 16 2.1 4.4 2.0 3.3 2
255 19.5 22,6 392 312 336 456 360 395 814.5 5.1 T 6 40.1 32.2 36.1 3.0 1.6 2.4 47 2.8 34 3
200 23.0 25.5 456 368 415 456 360 398 8.7 59.3 713 53.7 349 43.8 3.0 1.6 22 69 1.9 4.3 4
275 17.5 233 432 360 402 432 320 367 7.6 9.6 10.0 50.8 26.9 41.3 2.5 1.6 20 7.6 1.0 41 5
26,0 18,5 22.4 440 328 368 496 302 428 98.2 1.9 8972 430 33.0 38.7 2.7 1.5 2.1 4% 2.6 3.3 6
26,5 220 24.4 400 304 346 448 328 377 84.7 70.6 81.4 36.9 201 332 24 1.8 2.1 5.6 2.7 4.1 7
20 220 25.0 432 320 365 440 344 397 88.0 72,8 83.1 42.7 261 36.0 2.4 1.8 2.1 6.0 2.0 4.1 8
27.0 18.0 23.8 456 328 3% 472 360 418 91.4 66,0 78.0 43.2 312 383 22 14-1.8 5.1 1.8 3.8 9
25,5 195 225 400 312 365 448 344 416 999 779 89.3 42.5 337 39.4 29 2.0 25 44 2.4 3.0 t0
255 195 22.9 376 288 329 421 320 376 93.1 694 799 41 8-32.3 379 2.3 1.6 2.0 4.2 2.0 3.7 il
27.5 21.5,24.2 424 320 373 464 360 433 96.5 77.9 Y01 4.0 M7 33 2.7 20 2.3 4.2 24 3.3 12
8.0 21,0 23.8 392 304 352 456 376 407 99.9 67.7 85.7 42 2 23.0 38.7 2.7 1.6 2.4 44 26 3.5 13
70 220 2572 384 304 345 464 368°' 407 90.9 K3.0 Ol 4 442 318 39.5 28 2.1 24 4.1 2.1 3.4 14
90 1.0 235 432 352 389 448 3B 42t 96,5 711 806 471 AL 424 30 2.2 2606 54 2.6 3.8 15
245 18.5 22.1 344 280 314 424 328 379 931 67.7 831 40.6 31.8 35.9 2.7 20 23 6.7 3.1 5.0 16
29.5 22.0 24.3. 376 240 319 424 344 389 105.0 81.3 92.4 438 354 393 2.8 20023 4.8 2.9 3.6 17
250 220 236 360 264 319 408 312 380 61.4 743 312 9.4 27.8 339 24 17 210 38 20 3.3 18
27.5 190 24.7 368 296 332 416 352 381 982 77.9 90 9 44,2 343 391 25 1.8 2.2 53 2.4 3.8 19
245 20,0 22,0 360 264 307 408 328 371 9.9 66.0 835 4_1 5 284 3.6 2.5 2.1 2.3 6.4 2.7 4.4 20}
230 18.5 21.7 3 26% 304 421 328 366 91.4 72.8 839 Ul 28,6 M8 2.6 1.7 212 5.6 2.0 43 21
23.7 353 ‘ 307 ' 84.1 38.1 2.2 3.8
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TARLE LXIL
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

M C
Riehle Compres-
sion, lb.
M -~ Basis"Weight, Ib, - - - - -- = Bursting - G.E. Puncture, -———— -
(12 x 12/1000) Caliper, 0.001 in. Apparent Moisture, % Strength, points units . In

Tnstitute - Density,
File No.  Roll Max. Min. Av. Max. Min. Av. lb/euft. Max, Min. Av.  Max. Min. Av.  Max. Min. Av, Max. Min. Av.

116360/62 1 446 42.8 437 14.0 13.4 13.7 38.2 80 7.5 1.7 122 79 98 41 34 37 34.0 22,0 28.0
116363 /65 2 430 421 428 13.8 12.8 134 38.3 82 7.3 7.8 119 76 U8 B 33 35 37.0 22,5 9.4
116366/08 3 45.7 42,9 44.0 14.3 135 14.0 Y| 8.2 7.3 7.0 129 90 109 40 34 38 6.5 27.5 31.2
T116960/62. 4 4201 41,2 41,7 148 13.9 _14.2 35.2 __8.7_._7.7 _82 107 75 88 42 .33 _36_ 345 290 31.2 e

116963/65 5 43.0 42,4 42.6 15.1 14.3 14.8 345 78 68 74 135 75 104 50 37 4 38.5 285 3.6 !
116975/77 6 425 41.9 42.2 15.3 14.7 15.0 33.8 89 79 83 134 77 9 45 3% 42 37.8 2715 31.0
F16978/80 7423 418 420 15.0 14.1 14.6 3.0 83 7.2 1.6 125 80 101 45 38 41 36.0 22.0 297
116981/83- & 42.6 42.4 42.5° 15.27 1475 "14.9 34.2 85 79 8.27 118 80 9 43 37 410 " 37.0 27,5 328 - -
117459/61 9 42,0 41.6 42.1 154 14.6 13.0 3.7 5.9 5.0 5.5 124 65 9 42 38 40 35.5 26.5 29.9
117462/64 10 . 43.0 #1.2 423 -15.3 14.0 147 345 6.6 4.9 5.8 142 33 103 43 36 10 32.5 25.5 28.9
17977/79 11 44.9 42.8 43.8 14.5 13.0 13.9 37.8 6.9 39 5.6 124 80 102 41 35 38 33.0 26,0 30.3
117980782 12 42.1 41.6 41.8 15.2 14.5 15.0 33.4 7.5 5.6 6.6 120 78 99 40 35 38 33.5 25.5 28.3
117983/85 13 42.7 42.6 42.7 154 141 149 34.4 6.5 3.3 6.1 H3 63 93 41 3 38 295 250 173
T17986/88 14 42,7 421 42.5 154 14.6 15.0 34.0 68 54 6.3 133 78 97 42 34 38 32.0 24.0 27.6
117989/91 15 44.5 43.6 44.0 15.0 14.2 147 35.9 7.8 6.6 7.1 131 87 1w 4 37 4 35.0 24.5 30.5

35.3 7.1 100 39 29.8

Average 42.7 . 14,5

. TABLE LXIV,
PHYSICAL CHARACTERISTICS OF 42-1.3B. D.F.B S. FOURDRINIER KRAFT LINER

ML D
' Riehle Compres-
- , sion, 1h.
Basis Weight, [b. Bursting G.E. Puncture,
(12 x 12/1000) Caliper, 0.001 in. Apparent Moisture, % Strength, points units In

Institute Density,
File No.  Roll Max. Min. Av. Max. Min. Av. Ib./euft. Max. Min. Av.  Max. Min. Av.  Max. Min. Av.  Max. Min. Av.

117006/08 1 411 40.3 40.8 15.0 14.3 147 33.3 8.0 83 8.6 110 80 94 40 33 38 335 24.0 28.3
11700%/11 2 41.8 40.4 40.9 15.0 14.0 14.7 334 87 68 7.9 118 82 102 3 33 37 33.0 24.0 28.6
117012/14 3 4.8 40.2 41.0 15.1 4.1 14.8 33.2 9.1 69 7.9 118 63 93 40 35 37 - 295 22.0 25.8
117013/17 + 40,3 40.3 40,3 152 43 1.9 32.4 8.2 63 7.1 118 63 84 3% 31 36 2953 200 4.4
117018/20- 3 454 42,9 439 17.3 16.2 16.7 31,5 8.6 6.7 7.7 126 6% 100 47 40 44 3.0 250 274
117021 /23 6 6.4 44.6 454 17.7 16.0 16.6 |, 32.8 7.9 6.5 7.4 133 75 100 45 41 4 335 23.0 28.8
117034/36 7429 415 424 15.9 14.8 15.3 33.2 1.5 7.6 94 17 13 9w 30 32 36 33.5 25.0 2.9
117060/62 8 41.0 3%.8 404 4.9 13.8 14.4 33.6 4.1 1.0 12 4 123 79 102 B3 M 36.5 25.5 29.4
117063/65 9 428 41.8 42.3 16 8 .15.4 16.0 g 12.8 10.5 11.7 120 79 1N 40 34 37 34.0 26.0 30,1
117090492 10 38,9 38.8 38.8 13.7 12,7 13.3 34.9 5.6 3.1 4.2 124 70 9 3228 30 335 27.0 314
LHW3MSS 11 40.3 38.9 39.6 13.5 12.4 13.0 36.5 53 36 4.3 120 71 95 33 28 30 36.5 27.0 31.3
UTIILA13 12 42,0 40.8 41,6 14.8 14.0 14.3 34.8 7.7 63 70 111 68 94 37 30 33 295 24.5 27.0
171416 13 40.3 39.2 39.7 13,5 12.3 12.8 37.2 7.8 7.0 74 121 89 104 33 29 32 30.5 24.0 27.0
117123/25 14 41.6 40.4 408 15,5 13,9 14.3 34.2 8.6 7.1 8.0 114 80 95 37 30 33 30.0 22.0 26.1
HUT167/69 15 43.0 41.8 42.5 15.0 .5 147 3.7 6.2 3.7 6.0 125 82 102 38 31 35 30.5 25.5 27.8
F17170/72 16 44.6 41.6 43.4 15.8 14.4 14.9 34.9 7.1 56 6.3 1300 69 103 39 31 35 35.0 26.5 3.1
117173/7% 17 42.2 414 41,9 14.9 14.1 14.5 3.6 7.6 55 6.6 131 85 105 37 32 34 30.0 23.0 269
117176/78 18 43,2 40.4 41,9 17.9 154 16.8 20.9 90 6.1 8.0 104 o4 86 38 32 33 29.0 21.5 259
117260/62 19  43.7 42.7 43.3 15.1 14.0 14.6 35.6 7.5 5.7 6.7 47 718 110 37 33 36 35.0 23.0 28.2 .
117266/68 20 41.2 40.8 41.0 15.4 145 15,1 32.6 57 5.1 535 108 72 03 39 33 36 33.0 240 27.8
17269771 21 43.0 42.6 42.8 15.1 14.3 14.8 34.7 82 4.6 6.2 122 76 102 41 35 38 20.0 23.0 25.¢
Average 41,7 14.8 33.8 7.4 98 . 36 28.1 :
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TABLE LXII i
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

ML C

Riehle Compres- -

sion, lb. Elmendosrf Tear, g./sheet Amthor Tensile, 1b./in. L Amthor Stretch, 9

Across In Across e In Across In Across
Max. Min. Av. Max. Min. Av. Max. Min. Av. Max. Min. Av. Max. Min. - Av. Max. Min. Av.  Max. Min. Av.  Roll
30.5 1.0 231 448 320 385 440 336 393 931 07.7 81.6 48.8 38.6 43.0 2.6 1.8 2.2 8.1 2.6 5.0 1
26.5 18.5 23.3 416 328 356 408 336 371 94.8 71.1 B82.7 47.2 372 43.0 24 1.7 241 6.5 2.5 48 2
28.5 21,5 4.5 440 320 389 432 320 389 93.1 77.9 86.4 $1.3 37.6 45.0 2.6 1.8 2.2 6.3 23 4.7 I
26.5 20,0 22.8 376 320 351 472 320 _380_ __ 81.1 ©5.2 76.6- 41.6 34-7 38.8 2.4 L1--1.5-"°5:6 32743 4 B
27.0 720.5 23757 T 440 206 377 512 360 442 103.3 77.9 87.2 41,1 30.6 36.2 2.0 1.2 1.7 5. 2.3 3.8 5
24.0 18,5 21.4 436 304 3061 464 304 392 88.0 9.4 82.4 42.3 31,3 36.9 3.0 1.4 1.7 4.5 2.2 3.3 6
24.5 16.0 21.3 38+ 288 349 504 416 440 98.2 72.8 87.6 _41.8 257 36.0 . 2.6 1.6_1.8. 4.4 1.7. 3.3 -7 - -
26,0 18,5 22.8 432 - 320 371 480 384 433 T96.5 77.9 89.8 42.3 32.2 37.0 22 1.6 L8 5.2 2.8 39 &
230 180 214 108 330 376 472 368 411 101.6 76.2 92.0 40.0 31.7.35.7 2.3 1,7 19..52 32 4.2 o}
25.0 19,5 22,0 448 312 366 448 312 401 101.6 64.3 85,2 40.1 32.8 36.7 2.2 1.2 1.8 5.3 3.3 4.4 10
28.0 20.5 4.6 424 328 366 392 344 368 96.5 (9.4 84.7 51.6 35.0 44.3 2.1 1.6 1.9 5.8 20 4.5 1"
23.5 18.0 20.6 448 206 342 472 368 407 98.2 67.7 86.6 41.0 31.5 37.9 1.9 1.4 1.6 4.8 2.6 3.0 12
23.0 18.5 20.4 392 328 357 440 344 381 948 9.9 84.8 42.3 27.1 36.5 201 1.3 1.8 4.2 2.1 3.3 13
22,0 17.5 19.7 408 272 342 456 332 403 94.8 72.8 86.1 40,8 31.2 36.8 2.2 1.2 1.8 4.4 2.4 3.5 14
25.0 18,0 22.3 456 328' 373 528 392 458 106,7 74.5 94.8 42,3 36.6 39.4 2.4 1.9 2.2 5.5 3.7 4.5 15

22.2 364 403 85.9 38.9 1.9 4.1
TABLE LXIV
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER
MiLL D
Richle Compres-

sion, ib. Elmendort Tear, g./sheet Amthor Tensile, 1b./in. Amthor Stretch, %

Across In Across in Across In Across
Max. Min, Av. Max. Min. Av.  Max. Min, Av. Max. Min., Av, Max. Min. Av. Max. Min. Av.  Max. Min. Av. Rell

o
70 0.5 233 408 283 355 392 336 374 76.4 53.17 05.3 49,9 27.8 41.9 2.2 1.2 1.8 4,0 2.0 31 1
4.0 17.5 214 392 296 336 424 34 392 8.1 65.7 749 41.6 247 36.0 2.3 1.5 1.8 4.0 1.0 3.0 2
25,0 20,5 22.9 424 328 383 408 320 349 74.5 45.7 65.0 474 356 42.0 22 1.2 1.8 4.0 2.2 3.1 3
WO 175 2t 46 328 375 384 304 347 70.4 45.7 59.3 51.1 208 41.3 2.0 L1 1.6 4.0 1.4 2.8 4
245 19.5 21.6 448 344 390t 472 360 415 80.6 59.6 9.7 44.0 27.6 39.8 2.8 1.4 1.9 4.0 1.5 3.2 5
25.5 20,0 22.2 480 336 407 512 392 442 82.4 S58.2 7.7 46.0 327 38.7 3.5 1.5 2.0 4.7 2.1 3.6 6
27.0 22,0 23.%8 440 320 384 456 320 366 80.1 58.1 ¢8.5 488 27.8 42.1 34 1.4 1.8 4.9 1.7 3.7 7
205 19.0 234 376 312 344 424 312 373 82.6 1.8 71.5 44.4 335 0.0 20 1.1 1.3 5.3 2.2 3.8 8
WO 215 1.7 536 288 369 456 336 406 80.6 S58.t 0.9 43.8 357 40.3 2.6 1.2 1.7 3.9 2.6 3.3 v
M5 190 23.8 376 264 320 432 304 348 82.4 63.5 4.0 44.5 26.2 37.5 2,2 1.5 1.9 5.5 1.3 4.0 10
4.5 1.0 22,7 400 288 334 384 296 341 84.3 61.0 76.2 45,4 32,2 385 24 12 1.9 5.6 2.6 4.3 It
2.5 205 749 424 336 378 376 320 345 67.4 53.5 61.5 54.7 33.2 46.6 2.4 1.3 20 4.6 1.9 3.3 12
5.0 18,0 21.8 368 280 332 368 288 335 83.0 57.6 70.4 49.3 345 43.7 24 1.1 20 4.3 1.5 3.5 13
125 170 204 352 280 310 416 304 361 8.7 63.7 T0.8 38.4 25.1 33.0 23 1.6 19 4.1 135 31 14
2.0 ws 214 400 344 366 448 360 399 81.7 62.6 75.5 42.7 20.8 38.5 2,5 1.3 2.1 4.2 1.6 3.1 15
7.5 19.0 23,3 464 344 374 404 368 409 84.7 62.6 72.3 47.1 34.9 41.2 2.5 1.7 2.2 54 2.8 4.3 16
255 21.0 22,5 400 328 357 424 344 382 83.0 67.7 74.0 432 0.3 37.5 2.6 1.8 2.3 4,3 1.8 3.2 17
.0 18,0 20.4 416 328 370 4064 336 387 71.1 6206 67.6 38.3°30.8 34.6 24 1.6 2.0 4.9 2.5 3.8 18
25,5 18,0 21 .4 392 328 360 440 360 402 86.3 67.7 74.3 44.0 26.6 387 3.2 1.7 22 3.2 1.6 3.7 19
250 21,0 22.4 408 320 358 424 320 372 77.9 66.0 704 43.5 284 3.3 2.6 1.9 2.3 3.5 LR 40 20
26.0 210 22,7 400 320 362 424 360 398 84.7 66.0 74.3 42.3 30.0 37.3 2.6 1LY 2.3 4.9 1.8 3.8 21
22.5 360 378 7.4 39.5 2.0 3.5
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TABLE LYV W RS S e s

PHYSICAL CHARACTERISTICS OF 42-LB, D.F.B.S. FOURDRINIER KRAFT LI'\IER
ML B
Richle Compres-
. i . sion, Ib.
) .. . _ _ Basis Weight, lb. . o i w.. ... _Burmsting ... GE Puncture,, ~or—————— v o ne -
oo ) (12 x'12/1000) Caliper, 0.001 in.  Apparent Moisture, %, Strength, points' units + In

Institute - Density, -
File No.  Roll Max. Min. Av. Max. Min. Av. Ib./cuft, Max. Min. Av. Max. Min. Av. Max. Min. Av. Max. Min. Av.

T7084/86 1 45.1 447 449 182 16.3 17.3 3.1 13.4 6.1 9.0 63 42 52 29 26 28  25.0 19.5 22.0
{17087/80 2 452 43.9 446 18.7 164 17.8 301 54 5.0 52 72 41 58 32 24 28 275 21.5 24.3
117126/28 3 430 4.4 42,5 148 13.0 4.0 364 00 82 85 110 66 92 34 29 31 32.0 220 250

. 1173997301 4 3.5 43.0 438 16,8 155 161 32.6 102 83 00 110 8 97 38 32 36 355 255 297

— SHT402/04 —5 --43.0- 42 3--43.0— -17-0--15-2- 16-0 - —32-2- 7 1 -6r1- - 6.9 - —113— 66 —-02-— —38~ - 31— -35—"-33:0—26:0--30:4- ——.--
117405707 6 14,2 42.8 43.3 16.8 150 15.9 32.7 8.9 6.2 7.5 119 76 98 38 32 34 325 250 287
HHOS/I0 7 450 432 #3160 148 135 M2 77 5B 68 128 8 105 g2 M @ 360 260 0.9

___1174»1!/]3 42 9 _41.1 41.7 _16.2_15.0__15.4_ 32.5_ 8.1, . 6,2__7.3 _ 122 _84 _104 __ .39 . 33_.36 _ 32.0_240 288 . .. _
117592 /947 9 T4307428 429 7T 15.00 13,5 14.3 36.0 126 R0 106 46 37 39 330 240 28.5
117395797, 10 341 42,9 43 6 15.9, 144 15.2 34.4. . ._.7126 ’0 103 . 41 35 39 30.5 20,5 26.4
117598/600 11 43.1 41.6 42.4 158 15.0 15.3  33.3 120 8L 96- 41 35 37 29.5 24.0 27.5
Average 434 157 33.2 75 Y 33 27.5

i

_ TABLE LXVI
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER

ML F
Riehle Compres-
. ' sion, b
Basis Weight, 1b. Bursting G.E. Puncture, ——————
. (12 x 12/1000) Caliper, 0.001 in. Apparent Moisture, % Strength, pnints uniis In

Institute Density,

File No.  Roll Max. Min. Av. Max. Min. Av. Ib./cuft. Max, Min. Av. DMax. Min. Av. Max. Min. Av.  Max. Min. Av..
118066 /68 1 41.3 405 41.1 14.1 11.8 13.5 365 11.8 9.9 10.7 117 80 98 48 35 3% 28,5 18,5 24.3
118069/7t 2429 41,3 42.4 147 12,17 13.9 36.6 12.9 10.3 11.4 119 66 96 39 34 a7 26,0 17.5 21.5
118072/74 3 385 36.0 37.5 1.0 12.2 13,1 3.3 93 7.7 8.7 93 85 76 32 2 28 25.5 20.0 22.3
T18075/77. 4 42,8 40.8 41.6 14.0 12,7 13.5 | 37.0 12.0 10.2 11.1 96 57 715 41 28 32, 24.0- 190 21.6
llSlDS/lO "5.40.1 387 393 13.6 12.3 13.0 . 36.3 11.8 8.8 10.3 109 68 83 32 26 29 26.5 19.0 23.7
118111 /13 6 40.0 39.0 39.4 13.8 12.5 13.4 35.3 81 7.5 78 97 58 I8 3025 31 25.5 20.0 23.2
118114/16 77 380 36,2 36.9 13.1 12.0 12.6 351 12.6 7.2 9.5 93 58 + 76 300 26 28 25.5 21,0 233
118117/19 & 40.5 393 40.00 141 13.0 13.7 35.0 11.5 9.3 10.5 118 79 . 97 41 32 37 28.0 21.0- 23.4
118120/22 9 41,1 39.9 40.5 14.0 11.6 13.5 36.0 114 9.7 10.6 116 75 * 95 6. 26 37 29.5 210 26.9
118123725 10 391 37.3 38.4 4.0 13.1 13.5 34.1 10.5 8.5 9.5 94 57 T4 33 23 20 25.5 185 22.6
Average 30.7 13.4 35.6 10.0 335 33 23.

TABLE LXVII
PHYSICAL CHARACTERISTICS OF 42-LB8. D.F.B.S, FOURDRINIER KRAFT LINER
! ML G '
Riehle Compres-
: ’ ) sion, lh.
) Basis Weight, 1D, Rursting G L. Puncture, ——mMm8M———
(12 x12/1000) .  Caliper, 0.001 in.  Apparent Moisture, % Strength, points umts In

Institute Density,

File No.  Roll Max dlin. Av. Max. Min. Av, Ib./cwft. Max. Min. Av.  DMax. Min. Av.  Max. Min. Av. Max. Min.  Av.
11724547 1 429 42.0 42.6 16.1 149 15.5 330 7.7 6.8 7.3 14 66 93 a0 34 37 30.5 220 274
117248/30 2 429 42,1 425 16.2 15.5 15.9 321 5. 44 409 109 55 &7 45 35 38 30.5 230 267
117251/33 3 421 419 42 0 16,1 15.3 15 8 31.9 7.8 7.1 7.4 107 72 88 3 34 37 280 225 257
117254/56 4 424 41.0 41 7 16,1 15.3 15.7 31.9, 7.2 63 0.8 114 &9 83 v 31 37 200 245 26.1
117257 /59 5 428 J4t1.8 422 16,2 154 159 31.8 8.7 7.3 8.1 109 65 92 40 35 38 30,00 210 25835 .
117263/05 6 41,4 409 41.2 16.5 15.6 16.1 30.7. 72 43 5.8 107 63 89 437 33 36 335 245 288
117272774 7419 4.5 4.7 168 159 16.2 30.9 84 6.3 7.0 113 .72 92 42 36 38 32 5- 25.0, 28.1
11732022 8 426 41.5 42.0 15.6 14.1 13.0 33.6 10.8 10.3 105 - 129 &+ 106 40 36 38 320 260 288
117393705 Y 417 413 415 16.2 150 155 32.1 8.4 7.9 8.2 127 o1 97 30 33 36 35 250 289 .
117396/98 10 42,4 1.3 41 7 16.0 14.8 13.2 32.9 80 «4.0 63 122 o 95 38 32 35 38.0 23.5 21.9
117480/82 11 440 4277 43.3 1539 14.6 15.3 34.0 7.5 65 6.9 120 o5 88 47 4 4 350 225 274
117483/85 12 4004 39.8 40.2 16.00 14.8 15.3 31.5 63 5.2 5.8 122 68 9 42035 3w .33 0 250 28.1
17486/88 13 420 41.3 416 159 140 153 326 68 4.0 55 101 49 70 436 30 2000 23.0 25.6
48991 11 43 2 41,7 42.0 16,3 5.6 16.0 1.9 83 6.1 1.3 M3 72 88 12 33 36 32.0 255 28.8
117492/04 15, 42.0 403 41,0 15,5, 14.5 15.0 2.8 88 66 7.9 1y 78 ol 8 M 37 20.5 24.0 26.6

a9 7.0 91 s C2rd

Average 41.9 15.6 32.2
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TABLE LXV
PHYSICAL CII:\R;\C’[‘F.R]IS’[’[CS QF 4213, DF.B.S. FOURDRINIER

KRAFT LINER

i ) ML E

Richle Compres-

siom, b, }ﬂg]_end_(ff Tear, g./sheet _ Amthor Tensile, Ib./in. , . .- —. Amthor Streteh; % - -- - -- =
© Across In Across In AcToss *In Across
Max. Min. Av, Max., DMin. Av, ) Max. Min. Av. Max. BMiun. Av. -'l\‘la.x M, ‘Av. Max. Min. Av.  DMax. Min. Av. Rell
205 14.5 175 304+ 224 274 344 240 278 665 42.3 54.0 35.2 251 209 1.4 09 1.2 54 1.5 27 1
21,5 16.0 18.6 320 240 271 320 240 282 65.9 533 60.5 33.5" 19.6 296 1.5 0.9 t.3 39 1.3 29 2
21,5 16.5 18.7 328 288 314 400 312 349 88.0 64,7 75.7 38.6 298 34.5 1.0 1.2 1.6 48 23 37 3
935 4005202 352780 -313. - -440— 345~ 3T5—-—96 5—72:8 ~B4:0- ~ 30,9279 ~32:9" "2 27717577110 TTHTOT2RTIITT AT
25.0 17.5 20.¢ 352 232 303 416 320 362 91.8 65.7 82.3 37.4 274 33.3 2.0 t.1 t.7 56 2.2 3.6 5
4.0 180 217 360 288 317 400 352 380 08.2 76.2 8B.0 36.1 257 332 2.3 1.7 19 47 1.8 38 6
24.0 18.5 22.4 392 200 331 _ 480 328 385 . 96.5 9.4 843, _38.4 29.8 .33.8. .23 -1.7-2.0--534+2-5-3. 8+~ F- - T
T2 5TTUTIS 20T MO0 T s 3ty 100 96 369 96.5 9.6 89 3I5.6 202 32,6 2.3 1.8 2.1 5.3 2.3 4.0 h
25.5 20,0 22.7- 432 320 362 528 352 404 83.0 68.2 789 . 444 28.1 384 -2.3 1.4 2.0- 33 1.9 4.0 9 -
240 180 21.8 472 352 400 - 480 384 427 914 643 76.7 46.2 31.7 40.8 2.3 1.3 2.0 5.2 1.9 4.0 " 10
24.0- 18.0 21.2 456 192 3ol 448 352 403 84.7 62,6 12.7 44.7 34.9 385 22 14 1.9 527 2.9 3.8 1t
20.6 324 365 771 34.3 1.8 3.6
TABLE LXVI )
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER
MicL F
Richle Compres-. ! ; : .
sion, b, Elmendorf Tear, g./sheet Amthor Tensile, ib. /fin. . Amthor Stretch, %
Across In Across In Across In Across
Max. Min. Av. | Max. Min: Av.  DMax. Min. Av. Max. Min, Av. Max. Min, Av. Max. Min. Av. DMax. Mum. Av. Rall
21.5- 14.0° 18.4 400 304 338 440 368 404 78.7 62.0 71.2 42.3 33.7 38.7 23 1.4 20 3.9 2.5 3.1 1
26.0- 15.0 18.9 16 296 335 ¢ 408 304 370 79.0 64.3 T4 42.8 25.7 35.9 22 1:5 20 4.7 1.4 2.9 2
21.0 13,5 16.5 304 232 270 352 272 310 70.6 52.7 63.9 30.1 23.7 27.5 2.0 1.3 1.7 4.2 2.6 3.4 3
20.5- 15.0 18.0 320 248 283 384 272 334 71.6 39.1 67.0 . 269 295 22 1.4 1.8 36 26 341 1
22.5 17.0 19.8 352 216 279 368 280 325 69.4 53.8 636 36.4° 26.6 32.8 2.4 1.2 2.0 4.2 1.8 3.0 5
21.5 18.0 19.7 328 1256 292 368 1288 320 67.6 53.0 o61.% 37.8 305 33.8 2.4 1.6 2.0 3.8 2.4 3.1 6
200 17.0 199 296 2 262 336 240 285 68.1 52.3 60.3 38.1 288 333 23 14 1.9 3.7 2.1 3.0 7
225 17,5 199 381 296 338 416 336 379 80.8 63.3 T2.0 3.1 284 35.2 24 1.3 2.0 4.0 2,0 3.0 3
22.5 15,5 19.8 400 288 348 132 336 369 83.5 6.2 T74.0 40.5. 32.0 36.0 2.5 1,5 2.0 4.0 2.3 3.1 9
18.0 12,0 16.0 320 232 276 376 280 333 67.4 50.8 623 31.0 225 269 2.1 1.5 19 38 2.0 3.0 10
i 18.7 302 343 66.7 33.0° 1.9 3.1
TABLE LXVIIL
PHYSICAL CHARACTERISTICS OF 42.LB. D F.B.5. FOURDRINIER KRAFT LINER
M, G
Riehle Compres-
sion, b, Flmendorf Tear, g /sheet Amthor Tensile, Ib./in. Amthor Stretch, %
Across in Across o In Across [n Across
Max. Min. Aw. Max. Min. Av, DMax. Min, Av. Max., Min, Av. Max. Min. Av. Blax, Min. Av.  AMax. Min. Ay Roli
0 195 23.6 424 336 373 528 376 429 86.3 69.4 760 444 371 414 2.0 1.0 17 40 23 3.1 1
W0 220 23.2 432 320 382 456 360 413 83.0 67.7 73.5 45.4 35.6 40 8 1.8 1.0 1.4 3.8 2.2 2.9 2
M0 200 22.3 436 336 382 504 352 426 83.0 677 730 45.2 35.6 41.7 1.9 1.2 1.6 4.4 2,0 3.1 3
4.5 185 22 0 430 332 392 430 384 420 84.7 66.0 73.5 45.4 35.6 41.9 1.8 1.2 1.5 3.5 1.6 2.8 4
245 185 2.0 424 332 390 456 384 423 86.3 69.4 T4.7 46.2 35.7 40.7 1.8 1.1 15 3.8 2.2 2.8 5
246 185 21,8 16 320 377 440 360 399 79.6 643 715 41,8 32,8 3r.1 2.3 1.0 2.0 5.1 2.8 4.0 f
27.0 21,0 23.8 496 328 394 528 368 436 81.3 62,6 72.3 45.7 33.7 40.8 . 2.2 1.6 2.0 5.0 2.7 3.8 7
©28.1) 235 153 416 44 37T 464 368 405 77.9 60.1 V0.7 57 6 45.4 30.60 40 14 20 44 2.8 3.7 8
28,5 240 257 $48 344 383 424 336 375 79.6 60.9 71.6 49,9 37.2 44.7 2.7 1.6 20 5.2 3.2 4.3 9
1.0 2335 26.2 148 336, 381 440 344 382 82.3 565 0.0+ 53.2 339 414 2.4 1.5 2.0 5.9 2.5 42 10
25.5 20,0 231 410 344 3% 472 360 424 83.5 61.3 73.9 42 7 33.7 319 2.4 09 1.8 6.0 32 4.0 11
2000 220 23.7 416 320 34 528 360 407 81.9 60,3 708 42.7 308 38.0 20 13 L6 49 2.0 3.6 12
4.0 200 221 40 320 333 448 376 410 81.8 56.4 69.7 38.4 3.7 35.7 1.7 0.9 1.4 3.9 2.1 33 13
30.0°23.5 26 8 456 328 382 381 3t2 358 83.0 626 70.3 57.1 42.7 48.4 290 1.4 1.8 5.1 3.0 4.1 14
7.0 225 241 384 328 353 432 328 371 83.0 62.6 725 50.1 36.9 42.8 2,1 1.4 1.8 56 2.9 43 [5-
23.7 380 405 72.3 41.8 1.7 3.0
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‘ TABLE LXVIIT
PHYSICAT CHARACTERISTICS OF 42-LB. D.I.B.S. FOURDRINIER KRAFT LINER

297

Al H
Riehle Compres-
. . . sion, I,
T TTTTTT Basis WeightTlL 0 T T T T ST ottt Tt 7 Bursting U7, G ET Péncture, e
(12x 12/1000) Caliper, 0001 in. Apparent Moisture, % Strength, points units In
Institute Density, —
File No. Roll Max. Min. Av. Max. Min. Av. Ib/cuft. Max. Min. Av.  Max. Min. Av.  Max. Min, Av.  Max. Min. Av.
116396,/08 1 350 $0 445 16.4 130 15.7 34.0 95 83 8.8 131 80 112 45 39 -42 30 230 29.7
© 1163997401 2 457 437 4406 16.9 159 16.5 32 4 97 871 94 122 73 96 46 3R 42 30.5 230 27.0
117039 /41 3 426 41.6 42.1 15.6 14,5 15.2 33.2 83 7.7 8.1 120 91 107 38 36 37 35.0 29.5 32.4
170427340 — 4o M9 H1.0- 41,5 15.6-.14.8.-15.2.—-32.8 .94 ~B.5.-9.0 . .2130-. 72103, - 3832235 37,0 245
117045/47 « 5 42,7 414 422 6.9 15.6 16,4 30.9 83 56 7.1 129 84 108 43 31 35 400 30 M8
117048/50 6 42.3 41.2 416 16.5 132 159 314 8§35 7.2 1.7 122 78 105 4 33 36 350 280 3L.3
117051753 7433 415 424 170 152 164 30 75 5.2 6.7 124 71 101 40 33 37 360 290 32,1
117607/097 8~ 42.4741.7742707 716 157771671 T T303 T 12757 63T 136 7 90 1100 T 738 A3 736 TT31.5372603 728067
117610/12 Yo 428 4270 423 16.0 15,0 15,6 32.5 9.9 83 89 133 90 115 _ 38 32 35 33.0 280 30.9
117613/15 10 43,2 42.2 42.7 16.2 5.3 158 314 98 79 88 143 84 111 41 33 38 33.0 26.5 30.2
117616/18 11- 436 425 429 16.3 156 15.9 32.4 91 7.5 85 128 81 108 41 35 38 35.0 26.0 30.3
117619721 12 432 419 42.8 16.4 156 16.1 31.9 ¢8 6.4 7.8 148 80 107 42 35 38 33.5 290 30.8
117622/24 13 42,1, 41.5 41.9 6.2 13,5 159 316 89 74 8.1 123 86 108 41 33 37 33.0 27,5 3041
117625/27 14 42,7 41.6 42.3 6.0 15t 15,6  32.5 8.5 6.3 7.4 135 82 114 . 38 33 36 3.5 270 3
Average 42.6 15.9 32.2 8.0 108 37 30.7
TABLE LXIX .
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.B.S. FOURDRINIER KRAFT LINER
Mirr I
Riehle Compres-,
R sion, lb.
Basis Weight, 1h. ¢ Bursting G.E. Puncture, —_
(12 x 12/1000) Caliper, 0.001 in. Apparent Moisture, % Strength, points units In
Institute | Density, -
File No. Rell Max. Min. Av Muax. Min. Av. Ib./cuft. Max. Min. Av. Max. Min. Av.  Max. Min, Av.  Max. Min. Av.
116732/34 1 43.0 41.8 42,5 15.9 149 15.3 33.3 9.1 8,3 8.7 128 93 111 42 37 40 33.5 23.5 305
116738/40 2 43.4 AL.8 427 159 14.7 15.1 33.9 ¢4 82 89 137 90 107 45 40 42 33.0 23.0 287
1e741/43 3 431 4.6 425 159 14.4 15,3 333 8.7 84 8.3 147 85 109 45 40 42 31,5 26,0 28,7
116910/12 4+ 4.6 42.9 43 0 15.7 4.6 15.1 . 319 7.5 6.6 7.0 130 81 106 45 37 40 31,0 233 29.0
116913/15 5 442 426 435 15.8 14.3 15.2 4.3 7.9 6.1 7.1 124 86 105 45 37 41 3.5 2.5 26,7
116928/30 6 43,4 42.4 431 15,9 14.9 15.5 33.4 7.1 6.4 6.9 133 81 108 45 37 4 33.0 25.0 29.3
116943 /43 7 4.2 42.6 435 16.1 138 3.5 33.7 7.5 6,3 7.0 120 80 104 45 37 4 30 25.3 0.0
116946/48 8 42.6 41 3 4201 15,8 144 152 332 7.0 6.0 6.5 - 129 76 107 42 37 39 32.0 26.0 29.2
17423/25 9 438 42.7 434 161 150 155 ~33.6 10,3 9.8 10.0 132 83 106 43 37 40 340 23.5 209
117426/28 10 43.7 42.7 43.2 16.0 15.0 15.5 334 99 83 8.9 133 82 109 44 38 40 345 26,0 29.8
117429431 11 44.6 42.7 43.6 15,9 138 15.3 3.2 90 B85 8.8 131 96 114 43 38 41 ,33.0 27.0 31.0
117432/34 12 444 43.1 43.8 6.1 15,1 15.7 33.5 0.1 9.2 9.6 129 95 109 42 37 40 3.5 271.5 30.0
117435/37 13 44.0 42.5 43.3 6.7 15,1 15,9  32.7 10,5 8.0 9.4 126 77 100 45 38 4 33.0 26.0 29.7
17471773 14 43,5 422 42,8 151 13,9 147 349 10.5 8.8 9.7 139 61 119 43 37 39 335 29.0 31.2
117474776 15 13,9 45.1 43.4 15.9 14.5 15.1 36.1 11.5 97 10.8 147 94 121 146 39 42 39.0 27.0 32.3
117477/79 16 46.0 .5 45.0 15.7 4.6 15.3 35.3 1.9 109 11.4 128 71 112 45 38 42 35.0 20,0 32.1
117495/97 17 42.7 42.4 42.6 156 14,4 150 3.1 9.0 7.6 8.2 120 67 104 42 35 38 33.0 30.0 321
117498/500 18 45.1 44.1 44.5 15.6 14.1 149 35.8 7.7 6.5 7.3 133 82 110 46 40 42 39.0 33.0 355
117501/03 19 43.7 42.6 43.3 15.2 4.1 149 3.9 6.7 6.3 6.6 142 91 107 47 38 42 42,0 275 3.5
117504/06 20 44,0 43.8 439 159 1.7 15,3 3.4 86 78 8.1 124 88 110 48 39 43 41.0- 28.0 33.6
i17307/09 21 45.6 440 450 164 13.0 15.6 3.6 85 64 7.6 143 85 108 46 40 43 40.0 30.0 34.5
117510712 22 44.8 43.6 4.1 16,1 148 15.6 33.9 9.7 7.5 84 141 81 110 40 41 44 370 25.0 303
Average 43.5 15.3 34.2 8.4 109+ 1 309
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ABLE L \Vll[
PHYSICAL CIHARACTERISTICS OF 42-LB. D.F B.5. FOURDRINIE I\ KRAIT LINER

Mt H
Richle Compres- :
_ sion, Ib, Elmendorf Tear, g./shect . . —.  Amthor Tensile, Ib /in. - Amthor Stretch, 9% o
Acrnss ln Across in Across © In Aerass
Max. Min. Av. Max, Min. Av.  Max. Min. Av. Max. Min, Av. Max. Min. Av, Max, Min. Av. Max. Min Av. Rell
27.5 20.5 23.4 536 400 449 304 392 452 880 60.9 73.5 56.5 28.1 47.8 29 2.0 2.5 52 1.3 3.8 1
27.0 205 24.5 528 424 481 512 360 427 711 34.2 62,7 58,7 33.4 503 30 1.6 2.3 5.8 2.1 4.4 2
32.0 21.0 23.7 424 352 390 472 332 0 01,4 574 69.2 53.3 369 45.7 3.3 14 2.0 5.0 2.0 4.4 3. _— -
.0 23.5-254 -432 3852--307- - 424 344 37E 7730 340 6379 58.7 41.6 49.7 2.7 1.5 2.0 5.8 2.3 4.5 4 -
29.5 23.5 26.1 381 304 340 472 332 405 93.1 69.4 800 48.4 36.1 42,5 2.5 1.2 2.1 5.2 2.4 3.7 3
25.3 19.0 22.8 392 296 339 - 464 320 301 96.5 63.1 79.3 45,4 33.0 39.1 2.7 1.3 2.1 5.0 2.9 4.0 6
25.0 18.0 22,7 . 400 288% .346. JABS.360 405 . 843 67.0 75.9 41.8--33.7 37.7 2-6 1.5 1.9 - &6 2.5 3.6 - 7 -
26.0 20,5 23.9 416 328 373 H0 336 389 93.1 67.7 80.5 48.9 28.1 40.9 2.5 1.6 2.3 57 Lo 3.0 b
26.5 21.5 2.4 R4 320 3600 424 34 393 96.5 66.0 80.9 431 3.7 4.9 2.7 1.9 2.4 5.4 2,2 13 )
26.0 20.0 23.8 432 336 378 432 352 400 93.1 69.4 80.8 45,7 31.5 39.2 2.8 1.8 2.4 5.7 2.3 3.8 10
26.5 M.0 23.7 424 352 391 464 352 409 96.5 57.6 80.0 46.0 3.5 41.0 2.8 1.2 2.3 5.8 2.6 4.1 R
28.3 23.0 4.8 408 312 375 148 360 406 93.1 71.1 82.1 45,4 32.2 40.2 2.1 2.0 2.4 5.4 2.1 3.8 12
28.0 22.0 25.0 424 336 380 512 376 431 91.8 67.7 79.1 7.4 32,2 413 2.7 1,7 2.3 5.5 2.5 44 13
27.0 235 25.4 464 368 406 472 368 420 91.4 401 73.7 45.5 29.8 40.3 29 1.3 2.3 6.0 20 4.2 14
245 386 407 75. 2.7 2.2 4.1
TABLE LXIX
PHYSICAL CHARACTERISTICS OF 42-LB. I.F.B.S. FOURDRINIER KRAFT LINER
MriL I !
Richle Compres- -
" sion, lb. Elmendorf Tear, g./sheet Amthor Tensile, 1b./in. Amthor Stretch, %
Across In Across In Across In Across
Max, Min. Av, Max. Min. Av. DMax. Min, Av. Max. Ain. Av. Max, AMin. Av. Max. Min. Av. Mz, Min. Av.  Rell
26.5 17.5 2.4 <64 360 418 568 100 468 103.3 79.6 90.9 41.8 29.1 36.0 7.3 1.7 2.0 5.7 1.6 4.2 1
26.5 16.0 21.2 480 392 428 502 416 473 98,2 72.8 88.2 42.8 28.8 379 2.5 1.t 2.0 6.0 2.2 4.3 2
238 17.5 .6 496 368 422 624 448 506 95,27 77.9 83.4 41.3 32.0 377 2.4 1.6 2.1 7.2 2.8 4.6 3
25.5 17.0 20.8 §12 392 434 496 448 470 98.2 72.8 88.5 40.8 33.0 37.1 3.6 1.7 23 5.7 2.7 4.2 +
24.0 15,0 20.3 464 360 411 544 416 462 101.6 76.2 86.3 41.0 27.1 35.8 2.6 1.9 2.2 6.2 1.5 4.1 5
24.5 195 22.5 456 360 401 360 400 462 91,8 745 85.3 44.2 33,5 38.0 3.7 1.7 22 5.9 2.6 4.3 6
25.5 18.0 204 436 368 408 576 421 487 96.5 77.9 87.5 41.1 31.5 35.3 3.0 1.8 2.2 6.4 2.8 4.3 7
24.5 17,0 2.3 436 376 407 488 408 443 85.3 67.4 78.6 42.0 30.5 36.6 2.4 1.2 2.0 6.7 2.8 4.5 8
15.0 200 219 320 352 320 368 442 91.4 69.4 B1.9 41.8 30.5 37.1 26 1.8 2.2 6.5 2.5 4.3 9
23.0 16.5 20.4 448 360 405 536 400 463 93.1 72.8 83.9 41.6 29.6 36.5 2.8 1.8 2.2 6.4 3.2 4.3 10
27.0 20,5 237 424 352 390 536 432 466 91,4 76.2 85.5 411 33.5 31.2 2.9 1.9 2.3 6.4 3.t 4.7 11
25.0 20,0 22.3 496 352 422 592 400 470 88.0 67.7 80.5 44 4 303 37.0 2.8 1.7 2.3 6.4 1.9 4.4 2
26.5 21.0 23.6 472 336 390 488 416 458 86 3 69.4 784 40.3 29.5 33.3 2.5 1.7 2.2 6.8 2.7 43 13
240 20,0 221 432 328 3™ 320 408 474 931 72.8 83.3 42.3 27.6 363 3.1 1.9 2.6 6.9 2.6 3.3 14
26.5 18.0 22.2 488 392 43t 344 436 497 91,4 72.8 84.2 42,8 28.8 37.8 3.1 2.2 26 6.7 2.0 5.1 13
240 17,0 21.9 480 320 416 54 40 4N 01.8 32,5 83.6 44.0 30.5 38.3 3.2 1.5 2.6 6.1 2.2 4.8 lg
21,0 13.0 18.6 440 304 366 464 368 430 94.86 66.0 8.5 450 27.8 351 2.7 1.6 2.3 6.1 24 4.4 17
240 195 219 464 336 391 304 400 453 99.9 76.2 89.6 41.1 31.0 36.5 30 19 2.5 63 2.5 4.6 18
24.5 195 22,1 488 352 46 304 416 431 98.2 79.6 86.9 41.8 32.7 36.3 2.7 1.8 2.2 5.8 3.1 43 19
28.5 20,0 22.0 464 368 412 488 416 454 982 1.1 B7T.0 4.5 26.1 38.0 2.6 1.9 23 6.4 2.2 4.5 20
28.0 190 22.0 406 352 411 544 408 443 106.7 76,2 92 2 38.4 201 35.4 2.9 1.9 2.3 6.0 2.4 4.4 21
30,0 2000 24.1 472 360 401 576 100 469 96 5 69.4 83.4 445 30.8 379 2.7 1.8 2.2 6.3 1.9 4.6 22
21.8 408 465 83.4 36.8 2.3 4.3
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. : ’ TABLE LXX
PHYSICAL CHARACTERISTICS OF 42-LB. D.F.K.S, FOURDRINIER KRAFT LINER

ML J
Riehle Compres-
sion, lb.
Basis Weight, [b.  __ - . - - - - - Bursting G .E. Puncture; ~—m—m7m—m8m ————— -
(12 x 12/1000} Caliper, 0.001 in, Apparent Moisture, % Strength, points units - In

Institute Density,
File No. Roll Max. Min. Av. Max., Min. Av. lb./eudt. Max. Min. Av. Max. Min. Av. Max. Min. Av.  Max. Min. Av.

116857 /59 1 399 304 397 15.6 14.1 149 32.0 It.1. 64 8.7 08 62 77 35 29 31 320 25.0 28.2
1106860/62 2 436 43.1 434 4.8 11.8 13.3 39.2 b6 7.0 8.6 107 65 B8 32 28 31 35.0 21.5 27.9
116863/65 3 422 414 41,9 16.0 15.0 15.4 32.6 82 67 7.6 113 72 97 3732 M 32.5 25.0 28.9
. 116866/68 4 42.1 10,9 41.5 15,9 14.5 15.3 32.5 9.7 6.9 8.4 121 81 9 35 3033 335 255 w5 _
- - - 116869/71 -4 7404 41 (15.4-13.9 1476 © 33.8° 8.6 7.7 81 "112 6 "82 32 25 29 365 25.0 30.2
116984/86 6 415 4#1.3 41.4 16.0 14.8 15.2 32.7 9.1 7.1 84 100 68 78 a1 25 28 35.0 27.0 30.0
116987 /89 7415 M. 41,2 15,3 13.6 4.6 339 81 7.7 8.0 110 & 83 33 29 31 36.0 30.0 32.9
_ 116999/7001 8 41.0. 3%.9 40.5 M3 134 40 - 347 - 115 6.5 -9.1- -9 -64 8 - 32 27-30- 350 26.5 30.4
117096,/98 9 422 N0 41.7 149 141 14.5 3.5 6.2 4.9 5.7 98 63 79 31 27 2 35.0 29.5 32.2
117099/101 10 40.8 40.4 40.5 15.1 14.2 -14.7 331 49 4.4 4.6 97 66 78 31 25 28 33.0 250 29.0
17129/31 11 42,1 #1.8 41.9 16,0 14.6 15.2 33.1 8.8 68 7.7 124 72 9% 3731 34 36.0 26.5 30.6
17152/54 12 42.6 41.2 42.1° 15.7 14.5 15.2 33.2 7.1 5.2 6.0 101 63 43 3 27 30 33.0 27.0 29.9
117155/57 13 42.0 41.8 41.9 15.5 14.7 15.1 33.3 82 67 7.5 106 80 92 3227 30 33.5 29.5 31.7
117158/60 14  41.6 41,4 41,5 15.5 14.4 14,9 33.4 6.6 60 6.2 3 64 87 32 21 30 34.0 245 294
117161 /63 15 42.4 41.0° 41.7 15.5 4.5 149 33.6 §9 7.7 8.2 121 75 100 33 30 3t 37.0 30.5 33.4
117164/66 16 414 41.0 41.2 15.2 14.5 14.9 33.2 84 6.0 7.4 122 86 103 33 28 30 35.5 29.0 31.7
117305/07 17 42.8 42.6 42.7 14.9 14.2 146 KEN. 94 7.5 8.4 124 68 106 6 37 39 36.0 28.0 31.2
117308/10 18 43.0 42.5 42.8 4.8 14.0 14.5 35.4 86 5.1 6.3 3¢ 90 111 41 34 38 34.5 28,0 31.1
733 19 425 41,7 42.2 14.6 13.6 14.1 35.9 9.7 92 9.4 140 85 109 41 35 38 38.5 25.0 30.5
117314/16 20 428 41.8 42.4 14.3 13.4 14.0 36.3 9.3 4.0 7.2 147 67 105 42 3 38 3.0 240 30.0
17317719 21 42.6 41.8 42.2 4.6 13.7 (1.1 359 1.4 85 10.2 123 83 108 42 34 38 38.5 25.5 30.3

Average . 41,7 14.7 34.

|
|

32 30.4

-~
-1
N
(#X]

TABLLE LXXI
PHYSICAL CHARACTERISTICS OF .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM

. ML §
Riehle Comypres-
: sion, b,
Basis Weight, 1b. Bursting G.E. Puncture, —m78m  —7M-——
(12 x 12/1000) Caliper, 0 001 in.  Apparent Moisture, % Strength, points units In

Institute Density,

File No. Roll Max. Min. Av. Max. Min. Av. lb./cuft. JMax. Min. Av.  Max. Min. Av. Max. Min. Av. Max. Min. Av,
117275717 1 280 27.0 27.5 10.0 90 956 344 5.3 1.6 3.4 9% 49 72 23 18 2 22.0 16.0 19.5
117278/80 2 28.1 27.2 27.8 10,2 94 09 33.7 7.2 3.2 6.2 85 46 66 22 19 20 26.0 17.0 21,2
117281 /83 3 280 7.0 276 10,1 9.4 9.7 3401 7.0 6.1 6.4 B4 21 18 20 22,5 17,0 19,7
117323/25 4 276 266 27.1 10,9 10,0 10:5 3.0 12.0 111 11,5 95 54 T 23 19 21 26.0 14,5 19.7
117326/28 5 27.6 26.8 27.3 10.8 9.9 103 3.8 11.0 83 9.6 99 55 69 23 19 21 24,5 16.0 19.8
117329/31 6 2800 26.2 27.1 10,7 94 101 .2 10.7 89 098 95 43 N 23 19 21 22.0 16.0 18.5
117332/34 70212 268 27.0 10.7 10.1 10.3-  3t.5 13.5 111 12.3 83 43 o4 23 19 2 21.0 17.5 19.0
117335/37 8 27.6 26.6 27.2 10,6 10,1 104 34 12.0 11,8 11.9 86 45 70 21 18 19 21,5 17.0 19.4
e 9 279 27,5 27.7 0.8 9.8 10.3 323 9.1 2.5 4.9 84 52 o9 23 1v 2 22.5 17.0 194

v 11719 100 272 26.4 26.8 10, 9.8 10.1 31.8 10,0 7.3 8.5 84 50 67 21 18 19 20,5 16.0 18.4
Average 21.3 10.1 32.4 8.5 68 20 19.5

80
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TABLE LXX
PHYSICAL CHARACTERISTICS OF 42.1.B. D.F.B.S’ FOURDRINIER KRAFT LINER

Mt J
Riehle Compres-
sion, Ib. Elmendorf Tear, g./sheet Amthor Tensile, b, /in. Amthor Stretch, %, -
. Across ST Across In Across In Across

Max. Min. Av, Max. Min. Av.  Max. Min. Av. Max. Min. Av. Max. Min. Av. Ma.\'.' Min, Av.  Max. Min. Av. Roll

27.0 235 24.9 384 256 320 384 280 339 67.0 51.1 59.1 45.2 30.8 38.3 29 1.2 1.9 4.7 1.6 3.1 1
25.0 18.0 21.6 376 248 288 400 288 344 78.7 58.7 70.6 372 3.5 M3 2.6 1.1 1.7 3.6 2.0 2.8 2
26.5 19.5 23.8 408 240 319 456 320 378 83.3 .l 76.3 42.3 33.9 38.2 2.3 1.6 2.0 4.0 1.9 2.8 3
27.5 22.0 24.1 392 256 3M 408 320 3068 83.5 63.5 75.5 _ 42.8 35.6 38.2 2414 2.0 --3:5-2.0 2.7- 4 T

- 25,0 20.5-22.4 -— -320- 232 277 3847 28873377 75.3 7609 8.8 J8.1 30.8 34.4 25 1.2 16 3.0 1.7 2.4 5
28.5 21.0 24.1 296 184 247 M4 240 294 0.4 559 4.2 374 266 335 29 1.7 21 3.0 1.0 2.4 G
26.0 20.5 22.6 336 232 288 - 384 272 3N 8.0 62.6 6.2 4.5 279 32.0 24 1.3 20 _3.8 2.0 3.0 7 -
27.5 19.5 23.4 | 320 224 274  _368 272- 313 - --77.7 S84 68,5 36.9 296 334 2.5 1.3 2.1 4.6 2.6 3.3 8
25.0 20.5 22.7 272 208 236 360 256 291 7.0 59.4 68.2 36.7 30.0 33.6 23 1.5 1.9 +.2 2.0 3.1 9
205 22.0 24.3 256 168 214 304 240 276 3.1 58.4 66.8° 39.3 271 34.1 2.3 1.6 2.0 34 18 25 10
26.5 19.0 22.7 328 248 290 400 328 370 84.7 63.8 75.7 38.4 305 34.3 2.4 1.4 2.0 3.8 1.8 3.0 1
28.5 20.5 24.8 332 256 30 408 296 352 9.6 60.4 G68.6 38.4 30.8 34.7 23 16 2.0 33 1.6 2.3 12
26.5 24.0 249 352 256 298 352 304 331 76.9 57.6 67.5 43.3 35.7 38.6 23 1.5 2.0 3.7 2.3 3.0 13
25,5 22.0 242 352 224 302 384 296 339 6.0 59.8 9.2 40.6 31.0 36.6 21 135 1.8 3.7 21 29 14
26.5 22.5 24.4 352 280 318 448 352 381 86.3 67.7 778 41.3 33.9 36.9 2.6 1.7 2.3 4.5 1.8 3.2 15
26.5 22,0 24.3 360 264 318 416 328 361 94.8 71.1 80.0 3.6 33.0 36.2 26 1.8 2.2 4.8 1.9 31 16
27.0 215 237 392 328 362 456 392 423 9.9 70.6 92.2 45.0 33.0 37.2 4.7 1.9 2.4 6.2 3.5 4.3 17
26.0 21,5 23.3 368 320 338 456 352 403 99.9 76.2 92,0 40.6 34.0 37.8 2.8 1.9 2.3 5.8 3.5 4.4 18
25.5 18.0 23.2 368 296 331 424 384 400 93.1 66.0 84.3 40.8 30.5 36.4 28 1.8 22 6.2 1.9 4.2 19
29.5 20.5 24.8 400 304 344 456 332 412 96.5 62.6 85.8 40.5 31.3 36.1 3.1 1.4 23 5.2 2.8 4.3 20
27.0 21.0 235 384 304 338 448 376 412 101.6 67.7 90.8 41.8 34.5 39.3 26 t.4 2.2 5.5 2.9 4.1 21

23.7 301 355 7.8 35.9 2.0 3.2

TABLE LXXI
PHYSICAL CHARACTERISTICS OF .009/26-L.B. FOURDRINIER KRAFT CORRUGATING MEDIUM

ML S
Righle Compres-

sion, lb. Elmendorf Tear, g./sheet Amthor Tensile, Ib./in, Amthor Stretch, %,

Across In Across In Across in Across
Max. Min, Av. Max. Min. Av.  Max. Min. Av. Max. Min, Av. Max. Min. Av. Max. Min. Av.  Max. Min. Av.  Rol
16.5 11,5 14.8 284 222 250 208 244 268 63.3 41.6 56.8 3.0 244 279 2.0 1.4 1.7 6.3 2.9 4.6 1
19.0 13.5 15.6 29 226 253 288 254 270 643 49.1 57.2 32.2 254 289 24 1.2 1.8 6.2 4.0 5.1 2
6.5 11.0 14.3 278 226 230 288 248 269 67.4 41.1 33.9 32.5 242 28.5 2.3 1.2 1.7 7.7 29 5.1 3
18.0 12.0 14.4 306 252 281 286 246 269 66,0 41.5 49,7 M.7 23,7 30.1 1.8 1.3 1.6 6.3 2.6 4.8 4
190 13.0 15,2 328 200 288 340 240 282 58.9 38.1 50,0 35.0 23.5 29.5 1.8 1.2 1.5 7.0 2.0 4.6 3
190 12.5 159 282 240 265 364 252 286 62.5 41.58 31.6 36.2 26,2 30.7 20 1.3 1.6 6.4 2.6 4.8 6
18.0 13.5 15.6 348 256 279 356 272 300 56.7 39.6 49.6 35.0 27,1 31.6 20 1.3 1.6 6.6 2.6 4.8 7
18.0 13.5 16.0 316 262 287 332 256 285+« 57.1 41.6 49.2 .9 26,7 31.0 1.9 1.3 1.5 6.5 3.0 4.9 8
18.5 14.5 16.7 284 252 265 308 244 269 60.1 40.6 52.2 37.2 26.2 33.4 1.8 1.1 1.5 §3 2.6 4.2 9
19.0 14.0 16.4 320 228 263 300 234 261 60.9 46.2 32.8 36.7 267 31.9 1.9 1.3 1.7 56 3.1 4.5 10

l
I

15.5 268 276 5

[ 3%
[#%)

30.4

...
(=23
N
-3

&1




Tnstitute
File No.  Roll

118078/80
118081783
118084/86
118087 /589
11800092

118003/95
118096798
118099 /101 - 8-
118:02/04
118105/07 10

Lt =N, I ST

Average

- Institute

PHYSICAL CHARACTERISTICS OF

- Basis-Weight, 1b.

{12 x 12/1000)

R

Callper 0. U()l in.

.

Max. Min.

309 28.0
30.0 29,2
26.3 25.2
26.8 26.4
7 726.0
27.0 25.8
28.3 26.3
27.2- 25.2
27.0 24.4
2.4 25.3

Av.

295
29.5
25.9
26.6
26.6
26.4
27.1

20,4 -

5.9
20.4

27.0

Max

11.9
13.1
10.2
10.1

107

10.0
10.4

-10.0

10.4
10.0

Min,
10.7

10.7
8.

4]
.2
4
.0
4
7
.0
.1

coooxoc haded:

'S

"9,

Av.

11.
1.
9
9,

9
9

Q.
9,

10,0

PHYSICAL CHARACTERISTICS OF

Basis Weight, 1b.
(12 x 12/1000)

Caliper, 0.001 in,

LGN it e

File No. Roll Max. Min.

116381/83
116384/86
117024/26
117027729
117030732

117033/35
117036/38
117513715
117516/18
17519/21 10

17525/21 11
117522/24 12
117780782 13
117783/85 14
117786/88 13

117789/91 16
17792/94 17
17795797 18
17995/97 10
© H17998/8000 20

118001703 21

D OO IO L L b

Average

26.5 20.2
4 24.5
5 206.3
5 206.4
0 26.7
27.8 26.8
5 257
g 247
7262
7 20,6

28.8 26.0
28.8 27.9
26 0 24.0

-28.6 27.2

284 27.6

27.5 26.4
28.0 27.2
26.2 260
269 25.4
280 27.1

27.6 208

Av.

26.3
25.0
26.9
26.9
27.4

27.2

[
(=3
[

26.0

[SCR el ]
A3 ~I =T

o b3
o

b2 b B2 b 8O
(=t E = SR

26.

N ONDD — 06 D

(]
-~
o

27.3

26.9

Max.

1.4
11.5
1.4
101
10.3

12,

9
10,
11
1

1
12
1
11
11

ORI ENDE da i S0 WL Do O R

12.0

Min.

—
pl=)
L=

CoCes oeDwo

N LA D w3 g e Y

=
—

1.1

9.9
10.3
10.7

99
10.6
9.9
9.8
10.9

14,5

Av,

1.7
9.7
1.4
9.9
100

11,5

9.4
10,1
10.7
.4

11.2
11.6
0.5
109
1.0

1O

1.0
0.3
[LURY
11.6

1.4

10,7

e

TABLE LXXH

“a

e

.009/26-L.B. FOURDRINIER KRAFT CORRUGATING MEDIUM

TABLE LXXIII

009/26-LB. FOURDRINIER

KRAFT CORRUGATING MEDIUGM

Mror. T
Richle Comproes-
sion, lh.

- - b Bursting  ~ G.E. 'unclure, S
Apparent Muistare, % Strength, points units In
Density, :

Ih/feudt. Bax. M. Av.  Max. Min. Av.  Max. Min. Av. Max. Min. Av.
31.6 1.6 9.4 108 a0 36 47 24 19 22 16 0 11.5 14.2
30.0 13.8 10.8 12.5 68 31 43 26 18 23 15.5 1.3 13.7
32.7 14.4 12.4 13.3 4 43 ol 22 17 20 22,0 (4.0 18.1

L3306 142 112 12,9 76 . 43__63 23 17 20 --19.5 14.0 16.9
32.6 13.0 11.8 2.3 72 42 59 217 19 21.0 130 16.7
32.7 12.9 11.9 12.6 i3 5 63 23 18 19 22.5 13.0 15.5
32.8 138 9.1 10.8 76 41 35 20 14 18- 21,0 13.0 17.1 _
.17 1371 7 9.6 T4 78 T 47 T 62 2217 1977190 11,0 15.3
32.0 121 9.5 1.y 7 32 58 23 172 200 1.0 15.9

3.3 11.67 16,0 10,7 7349 60 20 15 18 225 11.0 15.8
32.5 1.8 51 20 15.9

M U
Riehle Compres-
sion, 1b.
Bursting G.E. 'uncture, —m8 e

Apparent Moisture, % Strength, points units In

Density, -

Ib./cuft. Max. Min. Av.  Max. Min. Av.  Max. Min. Av. Max. Min. Av.
29.5 2.1 110 1.6 88 65 74 22 18 21 200 13.0 16.8
30.9 12.0 10.5 11.3 90 52 70 19 17 18 20,5 12.5 16.6
28 3 2.2 8.0 8.7 75 538 62 22 17 0 23.0 14.5 199
32.6 26 &1 9.0 71 53 63 23 0w 22 245 18.0 20.1
2.9 11.2 6.6 8.3 83 46 o6l 26 18 22 22.0 4.0 18,6
28.4 11.8 &1 9.7 4 53 6 23 18 21 27.0 16.5 21.5
33.4 95 89 91 70 45 59 22 17 19 240 17.5 21.6
0.9 94 7.9 88 85 . 19 65 20 17 19 22.5 17.0 19.3
30.5 8.3 7.0 1.7 87 55 68 2t 18 20 26.5 20.5 23.4
3.3 o 90 9.4 8 55 68 22 16 19 24.0 105 22,0
29.6 8.4 BK.1 8.3 8 55 70 2t 17 19 255 15,5 2009
29.5 14 7.8 9.5 89 49 66 23 10 21 290 155 21.1
2.7 64 6.1 0.3 97 42 59 20 15 17 23,5 15,5 104
30.6 79 5.5 6.7 6 42 6 23 8 20 24.0 (8.5 20.5
30.6 6.1 5.3 5.8 93 48 67 22 17 2 23.5 4.5 19.1
30.9 8.0 6.3 7.4 83 23 o4 23 18 20 21.0 15.0 18.2
30.1 92 81 8.7 73 38 59 23 18 22 22.0 16.5 18.8
30.4 8§17 6.1 7.0 0 43 M 21 17 19 220 14.0 18.1
28.9 6.3 49 55 % 59 4 10 15 17 22,5 18.0 20.8
28.4 §4 7.3 7.7 &n 57 68 22 18 20 19.3 130 17.8
8.7 9.1 79 &7 86 50 69 23 18 20 21.5 15.0 18.4
30.2 8.4 65 20 19.7

ALY cesbed Tk et Gt b ;;..’u?v .0-;(
Mwu,,gh,mﬁl‘,qaﬂﬁd o TR



T L R L e D WS 1
O e s

: TABLE LXXIL : .
PHYSICAL CHARACTERISTICS OF .009/26-1.B. FOURDRINIER KRAFT CORRUGATING MEDIGA

i ML T

Riehle Compres-

sion, 1b. Elmendorf Tear, g /sheet . Amthor Tensile, Ib/in. _ e CAmthor Streteh, % . . L. 0 o e
Across . In Across ) Ta Across In Acrnss
Max. Min. Av, Max Min. Av. Max. Min. Av. Max. Min,  Av. Max. Min. Awv. Max. Min Av.  Max. Min Av.  Roll
13.5 100 11.6 , 320 260 292 3 276 320 6.6 27.6 390 252 168 21 4 21 14 1.7 4.4 2.0 3.2 1
iz5 9.0 11,2 332 240 284 396 272 34 437 33.7 37.1 205 16.1 19,2 20 1.2 1.0 3.9 1.6 2.6 2
190 12,0 13.8 . 250 210 225 252 216 231 574 302 46.0 28,3 2001 249 240 10 1.5 S50 24 39 3 '
Ao 0,06 12,2 256202 224 260_216_238_ . _55,9_38.3_ 48728 8-20.7 25,6 —--2:2--1-3—FF- ——572— 223 =3 K-m——g— o m
1470 10,3 12.6 248 206 226 286 236 266 52 5 38.8 45.9 31.2 203 24.7 23 L6 2.0 §3 2.6 40 3
15,5 11 0 13,0 231 194 21t 268 228 248 545 422 47.7 303 2001 267 22 15 19 10 2.2 30 6
1.5 10.5 13.6 250 228 2142 284 240 239 490 354 425 303 21,0 252 2.2 LS 18 35 21,40 7. .. __
Ceems e 18R G100 14T T 284772040 229 7 258 226724 4 TRTLLTH0.60 4974 93108 230 21 1.6 1.9 51 2.2 4.1 2
17,0 9.6 12.9 2536 180 214 276 206 240 57.9 323 48.0 205 198 241 .24 14 19 4.6 2.3 38 -0
T 1557 1005 13,0 7 242 200 220 274 7224 T245 53.5 3.3 47.0 205 20.1 23.3 2215 18 54 2.3 4.2 10
12.8 - 237 C261 : 431 . 34.2 1.8 3
. TABLE LXXIII N
PHYSICAL CHARACTERISTICS OF .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM
ML U
Riehle Compres- c
sion, b, Elmendorf Tear, g./sheet Amthor Tensile, Ib /in. ) Amthor Stretch, %
Across In Across »In Across In Across
Max. Min., Av. Max. Min. Av.  Max. Min. Av. Max. Min. Av Max. Min. Av. “Max. Min. Av. Dax. Min. Av.  Roll
18,5 11,5 12.9 278 250 264 310 264 291 58.4 42.3 51.7 34.4 207 285 34 1.7 2.8 6.0 2.0 4.8 1
15,0 11.5 130 272 206 225 284 220 23¢9 55.9 41.3° 48.1. 34,9 20.7 29.6 27 1.9 2.4 6.4 2.5 5.2 2
150 12.0 132 240 206 224 294 244 272 579 7 52.0 23.4 190 21,0 24 1.7 20 6.4 3.4 5.1 3
175 13.5 14.9 300 244 276 308 254 280 57.6 36.4 47.8 3.9 18,6 28.8 2.1 1.1 1.6 57 1.7 4.0 4
17.0 13.0 14.3 294 240 264 308 250 268 56.2 33.0 48.3 36,1 23.0 29.1 2.0 09 1.6 5.1 2.4 4.2 3
15,5 11.0 13.1 270 200 239 304 236 277 L6185 47.6 5.1 218 17,10 207 2.3 14 1.9 6.4 3.6 5.0 6
16.0 12.0 14.3 258 218 241 284 224 254 | 53.8 38.1 45.3 35.2 4.0 29.3 1y 1.3 14 5.7 29 4.6 7
165 1.5 13.2 268 186 223 286 224 246 61.3 48 9 554 28,3 186 29.1 24 1.3 2.1 6.7 2.5 5.1 8
170 115 14.2 248 208 226 322 238 275 64.3 30.1 57.7 20.6 19.0 23.0 2.2 1.5 1.9 68 3.0 5.0 9
190 10.0 14.0 246 184 221 338 218 258 62.3 45.0 51.6 303 17,1 24.2 2.4 1.5 2.0 6.4 3.7 5.1 10
18.0 11.0 14.9 270 212 238 280 230 255 63,8 4.4 544 30,5 2001 26.3 2.6 1.8 22 6.7 3.1 4.9 11
7.0 12.0 13.9 202 208 256 318 278 20§ 67.2 457 58.0 281 176 233 - t.7 L2 1.5 3.7 2.8 43 12
6.5 9.5 13.5 246 186 209 272 212 238 62.1 23.2 49.6 26,2 194 22.0 2.3 09 21 66 3.3 4.9 13
17.5 11.5 15.0 248 206 229 308 256 283 67.1 48.6 57.7 2.0 21,3 241 2.5 1.3 1.9 7.0 3.6 5.0 14
15.5 12.0 13.2 276 212 244 292 252 27 63.5 47.1 56.5 3.0 218 266 23 1.7 20 5.1 2.9 4.1 13
18.0 12.0 14.4 280 232 256 258 230 243 49.8 38.1 44.2 42,2 27.4 35.7 3.0 1.9 2.5 7.2 3.4 5.8 16
.0 8.5 11.8 L266 216 239 208 242 272 a9.4 42.3 553.3 27,9 21,2 24.3 2.1 1.3 19 T4 3.3 52 17
4.0 10.0 12.1 210 200 220 274 242 239 57.7 a5 51.1 25.1 16.6 21.7 24 1.9 2.2 78 28 5.0 18
16.5 10.0 12.9 234 194 210 210 220 243 69.8 3.8 9.4 322 21.8 26.7 24 18 2.1 59 2.5 4.3 19
4.0 9.0 11,9 248 224 236 298 260 280 647 47.4 55.2 27.1 208 239 26 1.6 2.0 59 2.9 4.4 20
15,5 10.5 12.7 322 214 258 346 244 284 61,5 4.7 55.6 27.9 20.8 24.3. 2.2 1.3 1.8 6.4 2.8 1.6 21
13.5- 238 260 33.0 25,7 2.0 4.8

T 83




Institute

File No.

116369/71
116378780

_116673/75
116676/78

116679/81
116682 /84

116685/87 -

116966/68

 116969/71

116972774

“117338/40

117341 /43
117992/94

Average

Institute
File No.

116411713
116314716
116417/19
116420722
116423/23

116435 /37
116438/40
116441743
117057759
117072/74

117081 /83
117747/49
117750/52

Average

TABLIZ LX7XI\’

PHYSICAL CHARACTERISTICS OF .009/26-LB, BOGUS CORRUGATING MEDIUM
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MiLL V
"Riehle Comprles-
- wem s e o e e - . e e e e e « = -gion, lb. - -
Basis Weight, lb. Bursting G.E. Puncture, -
(12 x 12/1000) Caliper, 0.001 in. Apparent Moisture, % Strength, points units In
- Density,

Roll Max Alin. Av. * Max. Min. Av. Ib./cuft. Max. Min. Av. Max. Min. Av. DMax. Min. Av.  Max. Min. Av.
1 26.5 25.5 26.0 10,8 10.2 10.4 30.0 9.2 7.3 8.4 3% 26 3 9 7 8 15,5 10.5 12,9
2 283 26,4 27.3 9.8 89 94 34.8 9.1 7.7 8.4 49 .29 39 4 10 12 16.0 80 13.1
4_.26.6_26.1 264 __104_ 9.6 100 3.7 11,7 7.9 100 39 25 3 12 8 10 14.0_11.0_ 129
4 246 23.8 243 0.5 9.6 .99 294 123 TV T3TT2007T207 1S TR T T 13701070 11T T T T T
5 259 25.6 25.7 10.7 10.0 10.4 29.7 10,5 9.7 10.1 6 25 31 A5 160 12 16.0 12.0 13.7
6 268 254 26.1 10,1 9.6 99 31.6 107 9.0 10.0 45 31 36 5 10 u 17.5 13.0 14.7
7 -26.625:6-261-- 10 7- -9:9--10.3—~-30,4---10.2-- 7:0--8.5 r - —40~- -23 ~-31-— --t§ -10- 13- -14.0- 10:0--12:4 - - - -
8 27.3 26.6 26.9 99 9.1 9.5 34.0 6.5 5.2 5.9 4026 33 13 16 12 7.0 12.5 14.4

T 9 257 249 253 10.27 9.8 10.1~ 30.0 6.4 '50 5.5 35 26 31- 15 10 12 13.5 10.5 "11.8
10 256 24.3 25.0 10.6 16.0 10.3 29.1 8.1 7.3 7.6 39 26 30 13 9 1 17.5 12.0 14.7
11 26,3 25.1 25.5 10.8 10.1 105 29.1 10.5 8.8 9.8 40 22 34 15 12 13 15.0 10.0 12.1
12 25,6 23.7 244 10.6 9.7 10.1 29.0 18.0 13.5 15.5 44 31 38 16 12 13 15,5 9.5 129
13 27.1 25.7 263 10.8 9.8 10.3 306 8+ 70 7.9 32 20 26 12 7 10 4.5 9.5 11.4

25.8 10.1 30.7 9.2 32 11 12.9

TABLE LXXV

PHYSICAL CHARACTERISTICS OF .009/26-L.B. FOURDRINIER KRAFT CORRUGATING MEDIUM

' ML W

Riehle Compres-
. sion, Ib.
Basis Weight, 1b, Bursting + G.E. Puacture,
(12 x 12/1000) Caliper, 0.001 in.  Apparent Moisture, % Strength, points units In
Density,

Roll Max. Min. Av. Max. Min. Av., Ib./euft. Max. Min. Av. Max. Min- Av.  Max. Min. Av.  Max. Min. Av,
1t 28.6 27.1 28.0 10.2 9.5 10.0 33.6 12.6 11.4 12,0 95 56 77 22 17 20 23.0 12.5 18.7
2 28.3 27.7 28.0 10,9 10.1 10.5 320 i1.8 10.9 11.4 89 52 70 22 18 20 240 14.0 18 3
3 2.6 27.3 27.5 10.5 9.7 10.2 2.4 12.1 9.9 11.2 90 358 T4 21 18 19 21,5 14.0 18,2
4 28.0 26,9 27.4 11.3 10.5 11.0 29.9 1.0 10.2 10.7 8l 57 67 23 18 21 21,0 12,3 16.4
5 283 27.1 27.6 12.3 1.t 109 J0.4 13.2 121 125 91 41 68 24 18 21 24.0 15.5 19.7
6 263 25.5 25.9 9.3 88 90 34.5 13.9 12.8 13.2 100 62 74 0 17 18§ 20,0 13,0 16.0
7 25.7 25,1 25.4 94 88 9.1 33.5 12,4 12.0 12.2 91 53 71 19 16 18 19.0 12.5 15.8
8 26.4 25.0 25.7 9.3 8.7 9.1 33.9 10.8 9.0 10.0 95 51 69 20 16 18 21,0 13,0 17.3
9 27.6 26.9 27.4 10,9 10.1 10.4 3.6 14.5 11.7 13.5 82 53 66 22 18 20 22.5 16.0 13.9

10 26.8 25.5 26.2 10.9 9.8 10.4 30.2 15.0 13.0 14.3 93 47 62 22 16 19 4.0 14.5 20.3

1 26,7 25.6 26.0 99 89 9.4 33.2 12.9 9.3 11.0 20 46 65 28 17T 18 22.0 15,5 18.3

12 27,7 26.8 27.2 11.3 9.9 10.6 30.8 6.5 5.8 0.1 80 49 63 22 17 20 17.5 11.5 14,9

13 27.7 25.8 26.5 11.0 9.0 10.2 31.2 7.4 49 6.2 3 49 63 20 17 18 20.5 13.5 16.7

26.8 10.1 3t. 1.1 69 19 17.7



Riehle Compres-

- TABLE LXXIV :
PHYSICAL CHARACTERISTICS OF .009/26-L.B. BOGUS CORRUGATING MEDIUM

ML vV
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R
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sion, tb. - Elmendorf Tear, g./sheet Amthor Tenstle, 1b. /in. Amthor Slretéh,l%
In Across In Across Across
Av, Max. Min, Av.  Mavx. Min. Av. . Min. Av. Max. Min. Av. Mav. Min. Av. Max. Min. Av.
5 85 1000 112 80 95 130 98 {12 26.6 30.3 16.8 13.0 15.2 1.6 1.1 1.4 2.6 1.2 1.9
0 8.5 101 158 128 143 184 116 165 33.9 37.6 22.7 15.7 18.0 26 1.4 1.8 3.8 19 26
O...7.0 .93 0 154 100 123 _.142. 116. 128 - 27.9-30.3— 18.8-13.9 16.5 1.8~1.1- 15— 4.1 -2.0 2.7
0 8.0 9.0 110 94 10t 138 106 123 22.3 28.2 16.6 12.9 14.1 1.7 1.0 1.4 3.2 1.6 2.6
00 7.5 1041 132 102 113 142 110 125 27.6 3L.0 19.3 15,1 17.0 1.6 0.8 1.3 28 t.6 272
0 100 114 142 116 128 208 130 159 33.0 36.1 220 17.3 200 20 1.2 1.5 3.0 1.7 2.5
577 875 103 136 100 115 164" 108 129 25.7 31.4 19.8 14.6 18,0 1.7 0.5 1.2 3.2 1.6 2.4
.5 65 99 150 118 133 194 " 136 157 29.6 35.5 17.6 14.4 16.4 1.2 0.3 1.0 39 1.8 2.5
.0 11.0 12.6 170 120 146 152 106 132 20,7 .3 26.6 19.0 238 1.6 1.0 1.3 34 14 27
0 7.3 95 128 96 109 152 116 127 25.6 31.8 16.9 11.2 14.4 1.6 .09 1.3 3.8 1.8 222
5 100 11,2 162 112 133 160 124 144 23.7 28.8 20.3 16.4 17.8 20 1,1 1.6 29 1.2 2.2
. 4.0 10,9 180 116 141 160 120 140 28.8 30.9 20.8 15,4 18.2 22 1.4 1.8 30 1.6 2.3
7.0 93 102 74 89 112 90 100 22,5 2711 15.7 12,4 13.7 1.6 1.0 1.4 25 1.6 21
10 3 121 134 3.0 17.2 1.4 2.4
R . TABLE LXXV
PHYSICAL CHARACTERISTICS OF .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM
' MiLL W
Riehle Compres-
Elmendorf Tear, g./sheet Amthor Tensile, Ib./in. Amthor Stretch, %
In Across In Across Across

Av. Max. Min. Av. Max. Min. Av. Min.  Av. Max. Min. Av. Max. Min. Av.
.0 12.4 276 218 240 356 270 315 4.5 57.6 644 28.8 19.8 231.6 2.8 20 24 4.7 2.4 3.7
. 0 120 250 224 236 350 274 316 69.4 49.1 61,1 6.9 17.3 22.1 2.6 2.0 2.3 4.6 1.8 3.4
. 0 1721 250 206 229 370 286 323 64.3 55.9 60.2 26.4 17.4 22.3 29 1.8 2.3 44 2.6 3.5
. .5 10,9 296 242 260 364 276 3N 62.3 46.7 54.0 24.4 16.8 20.5 2.3 1519 4.5 2.4 3.2
. 0 12,5 288 218 249 354 274 30 64.5 37.1 51.4 4.4 17.4 208 2.6 1.4 2.1 5.3 3.0 41
.0 O 11,5 238 202 214 330 256 293 67.7 454 59.6 26,2 179 22.4 2.9 2.2 25 4.9 3.3 4.1
0 0 103 232 194 213 338 262 192 67.0 50.3 56.5 23.2 191 209 2.7 1.8 2.2 49 2.5 3.6
.0 5107 254 200 226 372 270 310 68.7 46.6 55.5 27.3 19.5 22.6 3.1 2.1 25 5.1 2.7 3.7
.3 0 119 238 190 215 336 274 300 59.3 42.7 52.9 25.7 18.6 22.2 1.5 0.7 1.2 5.9 2.5 3.9
.5 0 117 242 202 21 346 264 304 63.7 40.8 54.2 24.4 17.6 20.9 24 1.1 1.9 36 2.2 3.0
0 9.0 11,7 264 184 214 304 244 209 62.8 45,5 54.8 25.1 17.6 22.0 24 1.6 1.9 6.2 2.9 4.5
5 7.5 1003 272 24 231 308 234 277 64.7 428 55.3 4.5 17.3 21.6 2.2 1.4 19 6.8 2.6 4.1
O B3 117 234 192 212 304 248 276 65.0 48.9 55.8 24.5 18.6 21.8 2.4 1.8 2.1 5.8 2.9 4.3
1.5 228 300 56.6 2.8 2.1 3.8

=
=

L0 I W e b

—
SO IS At b e

—
T B



Instituie
File No -

T/
117120/22
117284/86
117287/89
118051 /53

118054 /56
118057 /59

118060/62 -

118063765
118127/20

118130/32
118133/35
118136/38
118130 /41

Average

Institute
File No.

116990,/92
116993/95
116996/9%
117453/55
117456/38

118204/06
118207 /09
118210712
118213/15
118216/18

Average

Institute
Iile No.

116931 /33
116934/36
116937/39
116940742
117:438/40

17441 /43
17434 /46
117447/40
117450732
117463/67

[17468/70

Average
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PHYSICAL CHARACTERISTICS OF .

Basis Weight, b.~"
(12 » 12/1000)

TABLE LXXVI

Max,

b
= - .
P T N N N N

Min.

25.8
26.2
25.6

(23,3

26.6

26.2
26.2
2879
27.9
271

27 .4
26.8
27.8
25.0

u, IR b

A ‘:_.q.l

T
g e

009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUM

& gemwpr R
B R T L M

b it e

M X

Riehle Compres-

. L. sion, Ib. N
oo . - : " Bursting G.E, Puncture, - —

Caliper, 0.001 in.  Apparent Moisture, % Strength, points units in
Density,

Av. Max. Min. Av. Ib.fcuft. Max. Min. Av. Max. Min, Av. Max. Min. Av. Max. BMin. Av
26.3 9.5 90 9.3 RXRY 6.4 39 5.5 81 4 o4 19" t6 18 20,0 15,5 7.8
27 9.9 9.1 935 34.2 7.5 6.3 6.7 83 52 67 21 t7 19 23.0 13.0 18.1
16.0 9.6 8.9 9.2 33.9 6.6 3.8 5.1 9 53 7l 20 17 18 21.5 15.5 18.1

26.4 90 .80 B3 __341 6.2 .43 53 ..8..44 J0. 21 A7 --19---21.0G- 15:5 8.7 -
7.4 1,2 10.2 10.7 30.7 84 7.5 7.8 101 49 o6 23 18 2 20.0 15.0 17.7
27.3 12.0 10.2 10.7 306 0.8 69 90 86 52 68 25 18 21 21,0 t4.5 17.3
273 9.6 8.9 9.1 36.0 %4 7.5 8.6 88 57 68 23 18 _ 20 _ 200 15.5 17.2
9.1 10,6 9.0°1011 7 34.6 98 84 9.1 75 48 63 260 21 M 18.0 13.0 15.7
28.1 0.6 9.1 99 341 87 7.5 82 9% 57T 68 25 20 23 19.0 13.0 16.2
.7 10,5 9.3 10,0  33.2 12.8 11.5 12.0 0 47 67 24 18 2 18.5 13.0 14.7
27.8 10,0 9.2 0.8 340 -11.8 104 11.2 9 46 o4 23 18 20 23.0 14,0 17.4
28.1 10,3 9.0 100 33.7 11.3 10.7 11.0 97 57 75 23 19 22 19.0 15.0 16.8
28.5 9.9 90 95 36.0 11.9 10.4 11.2 93 53 70 23 18 2 23.0 16.0 18.8
26.7 w7 9.2 99 32.4 1.3 10,7 11.1 86 58 68 24 20 22 2005 125 153
27.4 9.8 3.7 8.7 68 2 7.1

TABLE LXXVII

PHYSICAL CHARACTERISTICS OF .009/26-LB. FOURDRINIER KRAFT CORRUGATING MEDIUAM

' ML Y

Richle Compres-

sion, 1b
Basis Weight, th. Bursting G.E. 'uncture, -—— —_
(12 x 12/1000) Caliper, 0.001 in. )Baparent Moisture, %, Strength, points units In
ensity, .

Max. Min, Av. Max. Min. Av. 1Ib./ecuft. Max. Min. Av,  Max. Min. Av. Max. Min. Av. Max. Min. Av.
26.0 24.6 25.4 %4 B9 91 33.5 7.5 6.6 7.2 55 40 48 17 12 13 22.5 15.5 18.5
26,0 25.4 2517 9.1 84 8.9 34.6 29 7.1 8.9 8 58 70 14 12 13 27.5 21,0 24.2
25.8 25.0 253 9.5 8.9 9.1 33.4 10,2 3.9 6.8 61 39 48 6 13 14 200 13.5 17.0
26,4 25.7 26,0 9.8 89 95 32.8 15.0 9.5 1t.7 92 57 12 9 13 17 20,0 15.0 16.9
272 26,0 26.8 0.6 9.1 9.8 32.8 80 60 7.3 98 58 13 19 13 18 23.0 16.0 18.7
27.5 26.7 21.0 10,1 94 9.8 33.1 10.9 10.2 10.5 74 53 65 19 17 18 200 14.5 16.8
27.1 252 26.1 9.8 90 94 33.3 - 12.3 10.0 10.8 53 39 47 16 12 14 19.0 12.5 5.7
27.6 265 27.1 85 7.9 82 39.6 12.7 12.2 12.5 65 46 5§ 14 12 13 18.5 13.0 149
26.8 25.3 26.1 9.5 9.0 9.2 34.0 11.8 10.1 11.1 58 42§81 18 12 13 19.0 13.5 16.0
253 .4 MY 9.9 9.1 9.5 31.3 11.2 9.2 101 57 32 48 14 12 13 16.5 12.5 14.3

26.0 9.3 33.9 0.7 58 17.3

PHYSICAL CHARACTERISTICS OF .009/26-L.B. FOURDRINIER

. TABLE LXXVII

Basis Weight, Ib.

(12 x 12/1000)

Max.

20.7
7.9
28.1
28.1
27.0

Min.

15

KRAFT CORRUGATING MEDIUM

MiuL Z
Riehle Compres-
sion, Ib,
Bursting G.E. Puncture, —
Caliper, .001 in  Apparent Moisture, % Strength, points units In
Density, .

Av. Max. Min. Av. Ib./euft. Max. Min. Av. Max. Min. Av.  Max. Min, Av.  Max. Min. Av.
263 9.4 8.9 '9.2 33,6 9.0 80 B4 89 55 - 70 20 17 19 23.0 18.0 20.2
27.3 94 8.6 89 36.8 81 7.5 7.8 105 56 78 20 17 19 33.0 18.0 21.4
27 .4 0.7 9.7 10.2 32.2 8.9 &4 8.7 730 65 25 20 22 21.0 14,5 17.1
7.9 10,3 9.0 9.5 35.2 0.1 8.3 9.1 104 43 8% 22 2o 21 33.0 16,0 21,0
26.5 98 8.8 9.3 34.2 88 6.0 7.5 99 50 13 22 18 20 26.0 17.5 21.3
26.5 9.6 8.7 9.1 3.9 0.1 8.8 9.5 102 36 77 20 17 19 2+4.0 15.5 20.8
26.4 2.5 87 90 332 2.6 85 9.1 98 60 7O 2 47 19 24,0 17,0 209
20.4 9.5 8.7 9.0 353.2 16,6 9.5 9.9 96 62 75 21 17 19 240 10,0 20.1
26.6 98 &6 9.0- 355 12.5 9.6 10,9 98 48 7% 22 18 19 25,0 13,5 20.8
26.6 99 %0 94 339 10,5 7.3 8.6 8 56 T4 22 17 19 22,0 155 RS
26.3 0.1 9.0 94 336 1.7 9.3 10.8 92 49 73 23 18 20 21,5 13,0 17.2
26 8 9.3 34.7 g1 75 20 9.9
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: TABLLE I.\\\I ‘ NEN
I’]I\ SICAL CHARACTERISTICS OF .009/26-LB. l'OURDR]Nl[ R KRAFT CORKRUGATING MEDIUA-

ML X

“

Riehle 'Cnmpr(.::-

-~

P -

L csion b, Elmendorf Tear, g./sheet . _ . - - -Amthor Tensile, b./in .. .« .+ Amthor Stretch: @ - - —
Across In '’ Across in Across In ' Across
B _ _— 1
Max. Min, Av. Max. Min Av. Max Min. Av. Max. Min. Av Max. Min. Av. BMax Min. Av  Mav. Min Av. Roll
15.5 12.0 13 & 280 196 231 276 216 253 59.6 43.5 51.8 25.9 20.1 23.6 24 1.6 24 53¢ 2o 12 1
15.0 10.5 129 268 208 236 270 242 2614 58.9 41,5 5t.9 26.7 195 23.0 2.3 14 19 56 28 1.2 2
15.5 10.5 13.4 236 212 211 272 208 242 65.0 41.8 533.9 27.4 20.1 .23.3 2.3 13 290 68 _206_ 45 &
- —16.5--10.5-13.8— --244-200--219-- - 278—226—246-— 613~ 48-6--56-7" ~—2873" 19757723787 "72T6T1TR T2.2T TR AT 4NN 4,
“13.5 10.0 12 6 274 226 249 342 262 298. 620 464 54.8 26.2 190 -22.4 22 1.4 19 'l 20 13 3
16.0 10.5 12.4 280 210 243 326 258 290 63.3 47.7 55.2 283 19.1 225 22 16 1.9 5% 2.6 44 . o
—— . 2160 12,0 139 278 210 248 _ 306__218_ 265 _58.0._39.6. 48.5 _ 34.7--23.5-29.6 . .- 2.8 18- 2.3 0 4374 409 -7
15.5713.0 141 3587 262" 7302 394 274 320 47.2 354 40.6 359 24.7 30.1 24 1.6 2.0 3.8 1.5 24 b
15.5. 12.5 13.9 302 270 289. 346 286. 310 53.8 369 45.8 31,7 25:7 293 3.7- 1.8 2.2 3.6-271 2.9 "
4.5 7.5 108 200 220 256 334 260 300 609 388 50.5 205 22.7 255 2.0 1.6 2.2 61 33 4.7 10
N 16.0 10:5 13:5 300 232 20t 312 272 295 648 44.7 56.2 28,6 19.8 25.0 24 1.7 2.1 7-.2 I8 54 11
16.0 9.0 12.4 2778 228 250 326 260 297 76.2 44.5 56.4 30.5 207 253 2.6 1.4 2.2 50 2.7 3.8 12
16.0 11.0 13.9 276 234 250 306 266 288 68.7 49.1 58.1 2.6 19.8 240 24 1.7 21 67 -4.0 51 13
4.5 10.5 12.2 J16 210 245 288 242 266 55.4 '35’.6 491 30,5 19.1 253 24 1.2 2.0 44 2.7 37 14
' 13.1 250 281 s 25.3 2.1 13
“ . TABLLE LXXVII . . .
PHYSICAL CHARACTERISTICS OF .009/26-L.B. FOURDRINIER KRAFT CORRUGATING MEDIUM
ML Y ) . !
Riehle Compres- . o
sion,.lh. Elmendorf Tear, g./sheet Amthor Tensile, Ib./in. Amthor Stretch, 97
Across In Across In Actross In Across
‘Max. Min, Av Max. Min. Av.  Max. Min. Av. Max. Min., Av. Max.: Min.  Av, Max, Min Av.  Max Min. Av Redl
120 8.5 11.0 2400 164 186 232 170 205 51.6 37.6 45.4 22.3 147 19.5 2.8 1.6 t9 6,0 24 3.8 1
17.5 12.0 15.1 200 136 161 216 170 188 64.3 -52.0 59.0 3005 240 274 32 2.0 2.3 44 23 30 2
4.5 105 12.2 198 168 183 202 160 185 50.8 41.3 46.3 220 17.1 199 2.5 15 214 30 20 3.1 3
16.0 11.5 3.7 220 174 1 260 226 243 62.3 430 55.4 251 19.1 223 25 1.6 2.2 54 2.6 37 4
16.0- 11.5 13.7 236 190 206 280 192 238 64.5 45.5 555 22.7 193 2.1 2213 19 6.0 34 1.6 S
15.5 10,0 13.1 258 202 238 300 240 270 63.0 49.8° 54 0 31.3 21.7 26.6 225 1.6 2.1 54022 37 6
3.0 9.5 11.3 214 148 183 224 192 200 53.8 40.8 46.6 22.2 17.6 19.4 24 1.6 2.0 3427 39 7
12.5 9.0~ 10.6 188 160 176 238 2110 220 57.9 42,0 49.6 25.6 20.1 22.4 24 1.6 21 4.7 3.0 3.8 8
4.0 9.0 11.9 200 164 180 274 188 219 54.5 452 49.0 4.7 193 221 24,13 19 4.2 2.0 3.3 9
2.5 8.5 10.0 200 162 182 230 176 214 52.3 376 45 ¢ 21.8 17.4 20.2 2.2 1.2 1.8 38 1.9 3.0 10
12.3 189 219 50.7 2.1 2.0 3.6
TABLE LXXVIII
PUYSICAL CHARACTERISTICS OF .009/26-LE. FOURDRINIER KRAFT CORRUGATING MEDIUM
MmL 2 !
Riehle Compres- :
sion, |b. Elmendori Tear, g./sheet Amthor Tenstle, Ib /fin. Amthor Stretch, 9,
Across In “Across In Across In Across
Max. Alin, Ay Max. Min. Av.  DMax. Min. Av. Max. Min. Av. Max. Min. Av. Max., Min. Av.  Max. dMin. Av Rall
19.0 14,0 16.9 18 228 265 280 220 248 57.6 41,3 505 40,5 26 7 33.7 2.3 1.5 1.9 67 1.8 5.0 1
18.5 13.5 15 8 204 226 236 312 230 269 61.5 48.1 54.5 420 28.1 35.7 2.3 1.6 2.0 3.3 23 4.0 2
6.3 1.5 14.2 318 256 283 368 276 316 57.6 35.6 50.8 31.0 20.7 26.1 20 1.3 t.7 44 16 3.1 3
19.5 10,5 15.4 292 236 257 376 264 295 69.2 48,4 59.5 3%.1 -23.5 33.0 24 1.6 2.0 6.9 2.4 31 4
22.5 15.0 17.6 268 232 252 268 210 243 66.2 46.6 55.5 394 21.0 34.5 2.5 1.7 21 6.3 1,5 48 5
.5 145 177 320 220 244 256 212 236 4.0 39.8 53.4 40.6 30.8 35.8 2.7 2.0 2.3 6.4 3.8 5.3 0
205 13.5 16.2 258 202 226 266 224 247 73.3 44.0 57.8 35.2 251 31.1 25,17 21 69 24 4.9 7
17.0 12.5 15.0 232 208 231 272 232 254 721 37.8 55.9 37.9 28.6 33.6 25 1.1 2.0 69 3.8 5.4 8
18.0 12.0- 15.4 254 206 231 272 218 241 70.3 40.6 57.1 3B.6 26.2 32.4 24 13 1.9 7.3 33 4.9 9
19.0° 10,5 15.0 278 236 257 34 250208 56.9 427 49.4 40.6 19.5 33.8 2.2 13 19 7.2 22414 10
170 10.0 142 200 248 262 282 234 260 58.4 372 473 8.9 283 3.0 3.2 18 21 7.0 2.8 485 1
15.8 251 202 53.8 33.0 47



