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In conjunction with the FoKoIo Continuous Baseline Study,

one hundred and twenty-two different sample lots of 42-1b. Fourdrinier

kraft linerboard were submitted by seventeen different FoKoIo mills to

The Institute of Paper Chemistry for testing during the period September 1

through September 30. In addition to the 42-lbo kraft linerboard, one

sample of drum linerboard and two samples of miscellaneous linerboard

were submitted for evaluation by one of the participating mills. The

results on the special stock are tabulated separately in this report.

A tabulation on the number of samples classified according to mill may be

seen in Table I.

TABLE I

DISTRIBUTION OF 42-LB, LINERBOARD SAMPLES

Mill Code Samples Submitted

A 10
B 7
C 8
D 6
E 4

F 11
G 8
H 12
I 2
J 6

K 4
L 10
M 8
N 4
0 3

P 14
Q 5

122

0 ___
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These sample lots were tested for basis weight, caliper,

bursting strength, Go E. puncture, and Elmendorf tear The average

strength results for each mill may be seen in Table II and are graphi-

cally presented in Figures 1 to 6. In addition to a comparison of the

mill averages for the various tests, Table II also shows the current

F.KIo averages, the cumulative FoKoIo averages, and the F.K.I, indexes.

The cumulative FoKoI average is based on the results for the previous

twelve months excluding the current period Hence, in the case of the

current report, it covers the period from September 1, 1954, to

August 31, 1955o The F.KIo indexes are obtained as follows:

current FoKoI average x 100 FKIo index (%)
cumulative F.KIo average

The FoKoI. index provides a ready means of comparing the cur-

rent quality with previous results For example, the current F.KoIo

average basis weight is 42.7 lbo The cumulative FoKoIo average basis

weight is 43.0 lbo Hence, the index for basis weight determined in

per cent as indicated above is 99.30 This signifies that the current

average basis weight is slightly lower than the cumulative average,

which in this case covered the period from September 1, 1954, through

August 31, 1955.

A comparison of the results in Table II and Figure 1 shows that

the average basis weight results for all mills except E, I, and N conform

to the 42-lbo specification set forth in Rule 41o Mill G has the highest

average basis weight, it being 44.0 lbo or approximately 408% higher than

the 42-lbo specification. On the other hand, Mill I has the lowest average
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basis weight, it being 40.7 lb., 301% lower than the 42-lbo specifica-

tion.

The amount by

tion is as follows:

which the mills vary from the 42-lbo specifica-

Mill Code

A
B
C
D
E

F
G
H
I
J

K
L
M
N
0

P
Q

Per cent

+206
+1.0

+3 6
+3.1
-007

+102
.+4.8
+1.0
-301
+002

+3o8
+2.9
+301
-0.2
+1.0

+3.8
+109

A comparison of the average basis weight data for the

previous period with the current F.KoI, average indicates that the

basis weight results have decreased slightly.

A comparison of the average caliper values for the various

mills (see Figure 2) shows that the mill averages vary from a low of

1.5 for Mill 0 to a high of 13.7 for Mill C, the average being 12.6

wlii.Lh i.s l.]owr than the cumulative F.K.I. average of 12.9.

E
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The average bursting strength values obtained for each mill

are graphically presented in Figure 3, It may be observed in Table II

that the average bursting strength values for the various mills range

from a low of 102 for Mill I to a high of 115 for Mills B and H, The

current F.K.I. average bursting strength is 109, slightly lower than the

cumulative FoKo.I average of llOo

The data of Table II and Figure 4 show that the current FoK.I,

average GoE, puncture for all mills is 35 units. Mill N has the highest

G .Eo puncture average, 39 units, and Mill B has the lowest average,

30 units, The current F.K.Io G.Eo puncture average of 35 units is

slightly lower than the cumulative FKoI. average of 36 units.

A graphic comparison of the Elmendorf tear results for the

various mills is given in Figures 5 and 6. The data of Table II show

that Mill F has the highest average machine direction tear value

whereas Mill B has the lowest. Mills F and B also have the highest and

lowest cross-machine tear values, respectively, It may be noted that the

current F.KoIo average machine and cross-machine direction tear results are

only slightly lower than the cumulative averages.

A comparison of the FoKI. indexes indicates that, for the

current period,, all the current FoKoT. aveliges ale sliglrbly lower than

lhhe ronnpr tivR- iwulla.i vn- F. .K .T.. averages.

1
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In order to compare the variation within a given mill, the

test results for each particular mill have been tabulated in Tables

III to XIX for Mills A to Q, respectively. In addition to the current

and cumulative averages, the mill factor and mill index are given for

each mill. The cumulative mill average is the average test result ob-

tained on the samples submitted by the particular mill for the previous

twelve months excluding the current period. The mill factor and the mill

index are obtained as follows:

current mill average x 100 = mill factor (%)
cumulative mill average

current mill average x 100 = mill index (%)
cumulative FoKoIo average

The mill factor and the mill index serve as a ready means

for comparing the current mill results either with the previous results

for that particular mill or with the cumulative F.KoIo results. The

reports also contain a comparison of the test data obtained at the mills

with test data obtained at The Institute of Paper Chemistry.

The results obtained on the special drum stock may be seen

in Table XXo

It may be noted in Table III through XX that the test data

include information about the sheet finish The summarized results for

the mills which submitted sample lots during the current period are as

follows:
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Noo of Sample Lots
WoFo DoFo Misco

10

7

C

D 6

1, 3a, 1bE

F

G

H

8

6, 6a

I

J 6

K 4

L

M

N

0 3

P 14

Q

a One side only
b Dm linerboard
c Sheet finish not reported '

The results indicate that a majority of the mills are using

a water finish on their 42--lbo linerboardo

10l

4a
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TABLE IV

SUMMARY OF INDIVIDUAL TEST LOTS-SEPTEMBER 1 THROUGH SEPTEMBER 30, 1955--Continued

Mill Fin-
Code ish

Date Date Mch,
Reed. Made No.

Basis Weight,
lb.

Max. Min.

Caliper,
points

Av. Max. Min.

Bursting
Strength,,

pos~io gage
Av. Max. Min. Av.

G. E,
Puncture,

units
Max, Min.

IT
Av. Max. Mir

Elmendorf Tear,,
g./sheet
.n ~Across

i. Av. Mai~ Mirn, kv.

Mill B--42=lb, Linerboard

B-1234 W.F.
E--1235 W.F.
B~-1236 W.F.
B-1237 W.F.
B-.1238 W.F.
B-1239 W.F.
B-1240 W,F*

9/ 1/55
9/ 2/55
9/ 6/55
9/12/55
9/17/5 5
9/20/55
9/21/55

8/22/'55
8/24/55
8/30/55
9/ 1,/55
9/ 3/55
9/ 6/55
9/12/55

1 43.2
1 4300
1 44.6
1 44.4
1 44,0
1 43,4
1 4404

40,2
41,0
41,4
41,4
41.8
42,0
42,C

4105
42.0
42,4
42.7
42.7
42.6
43,0

13,5
1300

12,5
12.8
12,5
12,5
12,4

12,1
12 ,C
11,3
11.7
-11.5
1105

11.5

12,5
12,4
11, 9
12.1
1-2.0
12.1
12.0

125
1-29
134
133
134
138
152

82
96
96

101
105
100
100

104
109
117
118
120
118
119

34 29 31 336
32 28 30 336
32 28. 30 464
38 26 29 344
33 27 30 328
33 28 31 304
32 27 30 368

Current Mill Average: 42,4

Cumulative Mill Average: 43,2

Mill Factor,. % 98.1

Mill Index, %0:

a

98.6

12,2

1-2.5

97,6

94.6

115

103.6

104,5

This average includes the readings for one or more specimens which tore beyond the 3/8-inch limit,

File
No,

165562

165592
165691
165843
L6-5928
IX) 5938

'T '
0

Cf- P-_

PH-

Ha,

I's

C-'

C.-

Cf--

400
363
376
.432

272
264
280
264
248
24-)
24')

313a

301a

331a
300
291a

275a
296a

328
312
320
320
288
344

357a
343a

343a
351a

358a
472 288

30

32

93.8

83.3

301,

308

97,7

84.8

350

355

98.6

91.1
Ii

0

CD

io~
Cl (
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As a supplementary part of the Continuous Baseline Study,

comparison of the mill test results with those obtained at The Institute

of Paper Chemistry on corresponding samples have been included in this

report. As may be noted in Table XXI, the atmospheric conditions used

prior to and during the testing period varied considerably.

TABLE XXI

Preconditioning Conditioning
RoHo Tempo, Time, Ro Ho, Tempo, Time,

Code %°Fo hro % °Fo hro

A 50-52 73 24 49-50 73 24
B 46-64 86-92 005 50 70 24-192
C 50 73 24-360 50 73 24-360
D 36 78-79 8 49-50 72 16

E None 57-64 82-88 --
F None 49-59 68-75 48
G 50 73 24 50 73 24
H None 50 73 24

I None 54-59 68-72 --
J None 50 72-73 0o5
K 50 73 24 50 73 --
L None 54-79 86-96 

M None 56-68 72-75 
N 50 73 24 50 73 24
0 None 50 73 2-3o5
P 50 73 24 50 73 48

Q 58--69 75--87 62-96 57-69 76-84 1-2
E* None 76 88 --

* Drum linerboardo

A sumrmary of the mill comparisons for the current period as

compared with the previous period may be seen in Tables XXII and XXIII,

respectively0 The comparison for the various mills is given in Tables

XXIV to XXXX, for the 42-lbo liner samples A comparison of the
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special drum stock is given in Table XLo In all the comparisons given

in Tables XXII to XLI, the Institute's test values have been used as

the reference line

A comparison of the test data in Tables XXII and XXIII in-

dicates that agreement between the mill and Institute data is good in

the majority of cases. Table XXII shows the average difference en-

countered in the comparison of Institute and mill test results for the

sample lots submitted by each mill for the current period, as well as

the maximum difference encountered in comparing the Institute and mill

test results for a given sample loto In Table XXIII, the average

differences shown for each test in Table XXII have been calculated on

a percentage basis for each millo In addition, for purposes of com-

parison, the average percentage differences for the preceding two

periods are shown.

It may be noted in Table XXIII that the maximum variation

between the average basis weight results of the Institute and those of

a given mill on corresponding samples is four per cent for the current

period This maximum percentage variation agrees favorably with the

corresponding variations for the previous periods Further, it may be

noted that the average basis weight results for Mills A, G, J, K, L,

M, N, and Q are lower than those for the Institute and the average results

for the other mi.ls are higher In general, the agreement between Institute

and mill basis Jight results is very good with the exception of Mill Io

J,
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The maximum variation in caliper for the current period is

six per cento Compared with the values for the Institute, the average

result for Mill I is higher, the average result for Mill B is the same,

and the average results for the other mills are lower. The accord be-

tween Institute and Mill caliper values is good with possible excep-

tions in the cases of Mills E and Mo

It may be noted in Table XXIII that the bursting strength

results exhibit a maximum variation of five per cent for the current

period The average results for Mills A, E, F, I, K, M, and Q are higher

than those for the Institute, the results for Mills B, C, G, H, and 0

are the same, and the results for the other mills are lower The agreement

in bursting strength results is good for all mills

The Go Eo puncture results exhibit a maximum variation of

fourteen per cent for the current period Compared with the values

for the Institute, the results for Mills C, E, F, I, and K are higher,

the results for Mills B, G, H, J, and M are lower, and the result for

Mill A is the same. The agreement between the Institute and mill re-

sults is good for all mills except C and Qo

It may be seen in Tables XXII and XXIII that the average machine

direction tear results for Mills B, C, F, G, H, I, L, M, N, P, and Q

are higher than those for the Institute, ani the results for the other

mills are lower0 The maximum variation for the current period is four-

teen per cent. The differences encountered for Mills G and 0 appear

to be excessive
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With regard to the cross-machine direction tear results, it

may be noted that the average results for Mills B, C, D, E, F, G, H,

I, K, L, M, N, P, and Q are higher than those for the Institute whereas

the average results for the other mills are lower The maximum variation

for the current period is twenty per cento Only the differences for

Mills I and N appear to be excessive.
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TABLE XXIII

COMPARISON OF INSTITUTE-MILL DIFFERENCES BY PERIODS

Basis
Mill Period Weight

A Current
98th
97th

B Current
98th
97th

C Current
98th
97th

D Current
98th
97th

E Current
98th
97th

F Current
98th
97th

G Current
98th
97th

H Current
98th
97th

I Current
98th
97th

J Current
98th
97th

K Current
98th
97th

L Current
98th
97th

M Current
98th
97th

N Current
98th
97th

-1
-1.
-0,5

+0.7
-0.7
-005

+1
+007

+005

+009

0
+0.7

+2
+3
+2

+002

+002

-002

-009

0
0

+2
+2
+3

+4
0

-1

-002
-0.7
+1

-1
0

-1

-2
-002
-2

-005
+00 9

-0.5-

--002
+0.2
+007

Difference. Der cent
Bursting G. E. Tearing Strength

Caliper Strength Puncture In Across

-2

+008

0
0
+2

-2
-1
-3
-008

-3
-0.8

-5
-6

-4
-3
-3
-2
-2
-2

-00 8

0
-008

+008
-008
+2

-4
-2
-2

-2
-2
-3
-2
-2
-2

-5
-5
-6

-2
-2
-2

+2
0
+2

0
+0.9
+2

0
+2
+3

-4
-2
+2

+3
+1
-2

+5
+4
+5
0

+009

+4

0
-0.9
+3 

+2
0
-2

-4
-5
-5

+2
+2
+1

-4
-4
-5

+00 9

-4
+3

-2
-2
-009

0
0

+3

-7
-3
-3

+14
+14

0

+9
+17
+26

+3
+5
+8

-12.
-6
-6

-3
-3
-3

+10
+7
+3

-3
+3
+9

+3
+6

-6
0

-12

-6
-5
-3
+2
+1
-7
+009

+00 9

-9
-1
-3
+4

-3
+8
+3
+3
+2
+3

+14
+14

+8
+2

+10
+6

+5
+10
+15

-6
-008
-6

-7
-7
-7

+003
+00 9

+2

+8
+13'
+8

-3
-3
+2

+4
+7
-5

+10
+4
-2

+003

-005
0

+4
+5

+14

+5
+5
+5
+6
+8
+3
+6

+13
+14

+20
+13
+11

- 3
+6
+4

+4
+008
+0.5

+2
+5
+5

+1
+4
-1

+6 +18
+7 +15
+8 +20

0 Current
98th
97th

P Current
98th
97th

Q Current
98th
97t~h

0
-4

+1
+005

+002

+0.2
+0,2

-0.9
0
.2

-12
-11

-2
-009

-4
-4
-4

-2
-2
-008

-3
-3
-5

+7
+6
+008

-4
-2

+4
+5
-3

+7
+8
+10

+3
-0 *9
-0.9

+7
+1).
+13.
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