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TIE INSTITUJ OF PAPzR CHEMISTRY

Appleton, Wisconsin

In conjunction with the F.K.I. Continuous Baseline Study,

eighty different sample'lots of 42-lbo.Fourdrinier kraft linerboard

were submitted by thirteen different F»K.I. mills to The Institute of

Paper Chemistry for testing during the period June 1 through June 30.

In addition to the 42-lb. kraft linerboard, five samples of special

drum stock were also submitted for evaluation by one of the participating

mills. The results on the special stock are tabulated separately in

this report. A tabulation of the number of samples classified according

to mill may be seen in Table I.

DISTRIBUTION OF

Mill Code

A

B

C

D

F

G

H

I

J

K

L

M

0

TABLE I

424-B. LINERBOARD SAMPLES

Samples Submitted

6

12

8

7

2

6

4

6

3

8

0

6

10

80
80

I
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These sample lots were tested for basis weight, caliper,

bursting strength, G. 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,K.Ie averages, the cumulative F.K.I. averages, and the F.K.I. indexes.

The cumulative F.K.I. average includes all the results up to but not

including the current period; the current period in the case of this

report is June 1 through June 30. The F.K.I. indexes are obtained

as follows:

current F.K.I. average x 100 = F.K.I. index
cumulative F.K.I. average

The F.K.I. index provides a ready means of comparing the cur-

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

average basis weight is 43.0 lb., and the cumulative F.K.I. average

basis weight is 43.1 lb. Hence, the index for basis weight determined

in per cent as indicated above is 99o8. This signifies that the current

average basis weight is slightly lower than the cumulative average,

which in this case covered the period from July 25, 1947, through

May 31, 1953.

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

that the average basis weight results for all mills except F and 0

conform to the 42-lb. specification set forth in Rule 41. Mill C has

the highest average basis weight, it being 43.8 lb. or approximately

4.3% higher than the 42-lb. specification. On the other hand, Mill 0

has the lowest average basis weight, it being 41.7 lb., approximately

0.7% lower than the 42-lb. specification.
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The amount by which the mills vary from the 42-lb. specifica-

tion is as follows:

Mill Code Per Cent

A +2.1

B +1,9

C +4,3

D +3,1

E +3,8

F -0,5

G +4,0

H +2.6

I +2.4

J +1.4

K -_

L +3,8

M +2,1

0 -0.7

A comparison of the average basis weight data for the previous

period with the current F.K.I. 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

12.0 for Mill 0 to a high of 14.6 for Mill C, the average being 13.1

which is somewhat lower than the cumulative average of 13.9.

The average bursting strength values obtained for each mill

are graphically presented in Figure 3. It may be observed that the
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average bursting strength values for the various mills range from a low

of 105 for Mills F and I to a high of 112 for Mill G. The current F.K.I.

average bursting strength is 108, somewhat higher than the cumulative

average of 106.

The data of Table II and Figure 4 show that the average

Ge 2o puncture result for all mills is 33 units. Mills C and D share

the highest G. E. puncture average, 37 units; Mill B has the lowest

average, 28 units. The current FKoI. Go. . puncture average of 33

units is lower than the cumulative FK.I. average which is 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 M has the highest average machine direction tear value while

Mill B has the lowest. Mill 0 has the highest average cross-machine

direction tear value, whereas Mill B has the lowest value. It may be

noted thft the current F.K.Io average machine and cross-machine direc-

tion tear results are lower than the cumulative averages.

A comparison of the F.K.Io indexes indicates that, for the

current period, the current F.KoI. averages for basis weight, calipers

G. B. puncture and Elmendorf tear are lower than the respective cumula-

tive F.K.I. averages, whereas the current F.K.I. average for bursting

strength is higher.

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

test results for each particular mill have been tabulated in Tables

III to XVI for Mills A to 0, respectively. In addition to the current

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

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

obtained on the samples submitted by the particular mill up to, but

not including, the current average. The mill factor and the mill index

are obtained as follows:

current mill averae 100 = mill factor
cumulative mill average 0 = m factor 

current mill average x 100 = mill index (%)
cumulative F.K.I. 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.K.I. results. As the

test data accumulate, the factors and indexes acquire added significance.

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 XVII.

It may be noted in Tables III through XVI that the data have

been separated on the basis of the sheet finish. The summarized results

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

as follows:

No. of Sample Lots
Mill Code 1.F. D.F. Misc,

A 6a

B 12 a

C 8

D 7

(Continued on next page.)
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Mill Code

F

G

No. of
W.F.

2, 5b

2

Sample Lots
D.F. Misc.

4C

4

H

I

J

L

M

0

8d

6c

10

1
c

1

a One side only.
b Drum linerboard.
c Sheet finish not reported.
d Semi-water finish.

The results indicate that a majority of the mills are using

a water finish on their 42-lb. linerboard.

J



TAB3LE I I

SUMhARY OF COMPOSITE MILL AVERAGES--JUN 1 THROUGH JUNE 30, 195

Basis height,
lb.

Caliper~,
points

Bursting
Strength,

p.s.i. gage
G. E. Punctuare,

units

EJlmendorf Tear,
g. /sheei

In Direction Across Direction

A
B
C
D
E
F
G
H
I
J
K
L
14
0

Current FKI A-Prage:

Cumulative EKI Average:

FKI Index, 56:

42.9
42.*8
43.8
43.3
43.6
41.8
43..?
43.1
4i3. 0
42.6

No samples submitted.
43.6
42.-9
4i. 7

43.0

43.1

99.8

Code No.

12.7
12.9
14.6
12.*8
-13.6
12. 7
12.8
.12.1
13.8
13.6

13.1
13.5
12.0

13.1

13.9

94.2

'10

o -i
I+ 1'

0

'-4m
021
CD-
Ipi

bi.

CD

'-4

0

0

111
106
108
108
107
105
112
108
105
111

108
111
107

108

106

101.9

386
341
413
405
384
405
382
400
390
373

33
28
37
37
34
35
32
33
32
32

34
34
31

33

36

91.7

338
291
383
373
356
374
333
358
340
345

350
389
333

351

372

94.4

377
403
368

387

405

95.6
0

'1

CD

0 A

.4 CD
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Figure 3
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Figure 5
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TABLE III

SUMMARY OF INDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953

File Mill Fin- Date
No. Code ish Recdo

Date Mch,
Made No.

Basis Weighi
lb,

Max. Min.

Caliper,
Bursting
Strength,

points p.s.i, gage
Av. Max. Min. Av. Max. Min. Av.

Gs E,
Puncture,

units
Max. Min. A

Ir
v, Max. Mir

Elmendorf Tear,
gi/sheet

I Across
i. Av. Maxo Mino Av.

Mill A--42-lb. Linerboard

6/ 4/53
6/ 4/53
6/ 8/53
6/ 8/53
6/18/53
6/18/53

5/25/53
5/25/53
5/31/53
6/ 1/53
6/ 7/53
6/ 7/53

2 44e0
2 44.4
2 44.0
2 43c8
2 42o2
2 43.2

4202
42,2
42.0
42.8
41.4
42.0

Current Mill Average:

43.4
43 ol
43.2
43.3
42,0
42o2

13.9
13.5
13.0
1209
13.1
13.0

12.8
12.2
12o0
12.0
12.1
12.1

42.9

Cumulative Mill Average: 42.9

Mill Factor, %:

Mill Index, %:

100,0

99.5

13.2
1300
12.4
12.3
12.6
12.7

120
122
135
143
131
129

87
85

100
95
94
89

12.7

13.6

93 4

91.4

105
104
115
116
113
112

37 32 34 456
35 31 33 376
37 32 34 392
36 32 33 424
34 30 32 368
35 30 32 352

111

107

103c7

104.7

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

154378
154379
154410
154411
154518
154519

A-452
A-453
A-454
A-455
A-456
A-457

WF1S
WF1S
WF1S
WF1S
WF1S
WF1S

312
272
304
320
248
272

361 a
327a
343
362 a
315
321

00o C.(D pC-

0o+ P

H
.-.

0-

H00<

0

424
424
432
440
408
416

352
336
368
360
352
328

381a

393a

3 9 7 a
397a
378a

369a

33

36

9107

91.7

386

406

338

363

9301

9009

95.1

95.3

o'10
pi
(D

co0n

o PDO
CD

. i -

t,



SUMMARY OF INDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953 (Continue

Mill Fin- Date
Code ish Recd.

Date Mch.
Made No.

Basis Weigh
lb.

Max. Min.

Bursting
it, Caliper, Strength,

points p.s.i. gage
Av. Max. Min. Av. Max. Min. 

G. E.
Puncture,

units
Av. Max. Min.

ed)
0o

Elmendorf Tear, o $--

go/sheet H ~'

In Across H C

Av. Max. Min. Av. Max. Min. Ave, X0
90'

Mill B--42-lb. Linerboard

154352 B-803
154353 B-804
154354 B-805
154355 B-806
154454 B-807
154455 B-808
154456 B-809
154457 B-810
154514 B-811
154515 B-812
154516 B-813
154517 B-814

WF1S
WF1S
WF1S
WF1S

IS
WF1S
WF1S
WF1S
WF1S

WF1SWF1S
WF1S

6/ 1/53
6/ 1/53
6/ 1/53
6/ 1/53
6/12/53
6/12/53
6/12/53
6/12/53
6/18/53
6/18/53
6/18/53
6/18/53

5/ 5/53
5/ 5/53
5/ 5/53
5/ 5/53
5/29/53
5/29/53
5/29/53
5/29/53
5/29/53
5/29/53
5/29/53
5/29/53

1 43.0 42.0
1 43.6 41.6
1 44.2 42.0
1 43.8 41.8
1 44.0 42.0
1 44.0 43.0
1 43.4 42.2
1 43.8 42.0
1 43.2 42.0
1 43.6 42.2
1 43.6 42.0
1 43.8 42.0

42.5 1304 12.0 12.8
42.5 13.2 12.4 12.9
42.7 13.5 12.2 12.9
42.6 13,1 12.1 12.8
42.8 13.5 12.1 12.9
43.7 13.9 12.4 13.1
42.8 13.9 12.4 13.0
42.8 13.6 12.8 13.1
42.8 13.8 12.1 12.9
42.7 13.5 12.0 12.9
42.8 13.6 12.7 13.1
42.7 13.6 12,3 13,0

129
125
131
129
123
121
124
130
120
128
128
126

88 108
84 109
87 107
80 110
89 103
83 103
89 103
86 103
79 105
89 106
85 107
82 106

32
30
30
30
32
30
31
29
28
30
30
28

26 28 336 248
26 28 296 256
26 28 344 232
26 28 320 264
26 30 360 280
27 29 344 240
28 29 328 264
24 27 336 256
24 27 344 240
26 27 368 272
26 28 328 224
24 27 328 200

Current Mill Average: 42.8 12 9 106

Cumulative Mill Average: 43.6 14.1 106

Mill Factor, %: 98.2 91.5 100.0

Aill Index, %: 99.3 92.8 100.0

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

320 352a
320 351a
296 33 5a
320 351a
304 348

a

296 333a
296 333a
304 344a
288 334a
304 32 9a
280 355a
296 333a

File
No.

287
276
285a

283
316a

285a

297a
2 9 5a
293
313 
289
268a

392
400
384
400
384
368
376
416
392
352
392
368

0

H
.-

c-

C,
CD

H

0

291

35

80,0

77.8

363

80.2

78.2

341

397

85.9 o1
o2

84.2 c

0o1
CD

(o b

lO ,



TABLE V

SUMMARY OF INDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953 (Continued)

Basis Weight,
File Mill Fin- Date Date Mch.
No. Code ish Reed. Made No.

lb.
Max. Min.

Caliper,
points

Av. Max. Min.

Bursting
Strength

p.s.i. gag
Avo Max. Min.

G,E.
I, Puncture,
ge units
Av. Max. Min. AVo Max.

In
Min.

Elmendorf Tear,
g./sheet

Across
Av. Max. Min.

Mill C--42-lb. Linerboard

W,Fe
W.F.
WoF.
W.F.
W.*F
WoF.
W.Fe
W.Fo

6/16/53
6/16/53
6/16/53
6/16/53
6/16/53
6/16/53
6/16/53
6/16/53

6/ 2/53
6/ 2/53
6/ 3/53
6/ 3/53
6/ 9/53
6/ 9/53
6/10/53
6/10/53

1
1
1
1
1
1
1
1

45.6
46.2
44o0
43.8
44.4
44.2
45.4
44.4

43.6
4306
42.0
42.2
42,2
42.2
43.6
43.6

Current Mill Average:

44.7
44.7
42.9
42.8
43.7
43.5
44.2
44,0

15.9
15,8
1501
15.2
15.0
15.0
15,5
15.1

13.8
13.9
14,0
14l1
13.4
14.0
14.0
14.2

43.8

14o7
14.8
14.5
14.514,514.5
14.4
14o9
14.7

131
130
133
138
128
125
129
130

91
92
78
82
76
90
82
86

14o6

108
107
109
108
104
109
106
111

108

Cumulative Mill Average: 42.9 13c9 106

Mill Factor, %: 102.1 105.0 101.9

Mill Index, %: 101,6 10500 101.9

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

40 34 38 488
40 34 37 432
40 34 36 416
38 32 35 416
39 32 37 448
40 32 37 440
38 34 36 432
42 36 39 496

37

37

100.0

102.8

312
352
320
312
344
344
352
304

385a
391
365a

3 6 3 a
388a
391a
391a

388a

464
488
448
512
496
432
456
464

376
344
384
384
384
352
400
384

383

370

103.5

103.0

o

CD IT
0 

C H_

Av. CD

~3a Ft408" 
41 3a

4 0 2a 
412a 
422a
398a c
421a 
4 2 7 a Z-

413 %

416

99.3

102.0

0
Oq
ri
(D
o
cO

x-)(D 

_-3 I- 1

tok^

154481
154482
154483
154484
154485
154486
154487
154488

C-475
C-476
C-477
C-478
C-479
C-480
C-481
C-482

II



TABLE VI

SUMMARY OF INDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953 (Continued)

File Mill Fin-
No. Code ish

Date Date Mch.
Recd. Made No.

Basis Weight,
lb,

Max, Mill Av.

Caliper,
points

Bursting
Strength,

ps.i. gage
Max. Min. Av. Max. Min. Av.

G.E.
Puncture,
units

Max, Min. Av. Maxo

Elmendorf Tear,
g./sheet

In
Min.

Across
Av. Max. Min.

Mill D--42-lb. Linerboard

154409
154401
154459
154460
154469
154513
154545

D-659
D-660
D-661
D-662
D-663
D-664
D-665

W.Fo
W,F.
WoF.
W.F,
W.F.
WF.
W.F.

6/ 8/53
6/ 6/53
6/12/53
6/12/53
6/13/53
6/18/53
6/22/53

6/ 3/53
6/ 4/53
6/ 5/53
6/ 9/53
6/10/53
6/15/53
6/17/53

4

4
4
4
4

44Z.6
43.6
44L,0
44.0
44.5
4404
4590

42.6
40.8
4200
42,0
42.4
43c0
43,8

Current Mill Average:

Cumulative Mill Average:

Mill Factor, %:

Mill Index, %:

43.8
42.3
L!2,842.8
43.2
43.4

44.0

43.3
43.3

100.0

100.5

13.6
13.1
1.3,1
13,4
13.2
14,0
13.4

12.3
11.7
12-,1
12.0
12.2
1201
12.7

13.1
12.2
12o8

12.7
12.8
1300
1300

12.8

141ol

90o8

92.1

144
133
126
132
131
122
133

94 113
83 111
75 102
74 109
80 108
80 105
84 108

108

107

100.9

101.9

42 33 37 464
37 32 34 432
40 34 37 416
40 35 37 400
40 34 37 432
40 36 37 448
40 34 37 472

37

336
336
320
312
,304
320
320

97.4
102.8

391a
374a

368a

365a

349a
371a
394a

373
395

9404

100.3

504
440
440
472
472
480
464

376
344
352
360
320
384
368

Qbj
(D p

4A.ea 0

423a a>
373a a
398a 

414 H392

97.8 D

10000

TABLE VII

Mill E--42-lb. Linerboard

154476
154512

E-8
E-9

W.F. 6/15/53
W.F. 6/18/53

6/10/53
6/12/53

2 43.8 42.0
2 45.0 43.0

Current Mill Average:

Cumulative Mill Average:

Mill Factor, %:

Mill Index, %:

43.1 13.8 12l.1
44.2 14.3 13.6

43.6

43.1

101.2

101.2

13.1
14.0

13.6

14.1

96.5

97.8

128 73
132 92

104 36 31 34 400 304 3 5 5a
110 36 32 34 392 312 3 5 7a

107

104

102.9

100.9

34

35

97.1

94.4

356

401

88.8

95.7

416 320 3 7 4a
432 352 394a 

o0

384 1

394 c

97.5 

94.8 8
-- sJ

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



TABLE VIII

SUMMARY OF INDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953 (Continued)

File Mill Fin- Date Date Mch.
No. Code ish Recd. Made No,

Basis Weig?
lb.

Max. Min.

Bursting
ht, Caliper, Strength,

points p.s.i. gage
Avo Max, Min. Av, Max. Min. AV.

G. E.
Puncture,

units
Max. Min. Avv

Elmendorf Tear,
g./sheet

In Acro
Max. Min. Av. Max. I

ss
Mir

Mill F--42-lb. Linerboard

154366
154367
154437
154438
154439
154440

F-30
F-31
F-32
F-33
F-34
F-35

W.F,
W,F.

6/ 2/53
6/ 2/53
6/10/53
6/10/53
6/10/53
6/10/53

5/14/53
5/14/53
5/23/53
5/26/53
5/28/53
5/29/53

42.6
_- 42.2

43.6
42.0
44,8

-- 43.0

4000
40.0
40.0
40.2
42.2
40.0

Current Mill Average:

Cumulative Mill Average:

Mill Factor, %:

Mill Index, %:

41.2
41.0
41.9
41.3
4305
41.7

41.8

43.3

96.5

97.0

12.8
1301
13o6
13.1
14,2
13.7

10.3
10.8
11.9
11.5
12.1
11.9

12,2
12.1
13.0
12.5
1305
12.8

12.7

14.2

89.4

91.4

124
121
122
124
119
121

91
88
83
81
87
94

106
105
105
104
105
109

105

105

100.0

99.1

33 29 31 384
36 31 33 400
38 33 36 440
40 34 37 416
40 35 38 456
36 32 34 424

35

39

89.7

97.2

320
320
320
352
352
312

3 51a
365a

373a

3 7 9 a
410 a

3 6 5a

374

389

9601

100.5

424
440
488
416
480
464

360
376
360
352
352
360

- N0
0 '

o-. N

i. Av. o-

Wa -c0-

385a o
4 0 3 a 
419a Pa

3 8 5 a 
4 2 7 a -
411a C

405

428

94.6

100.0

H

O
o

TABLE IX

Mill G--42-lb. Linerboard

6/ 8/53
6/ 8/53
6/15/53
6/15/53

5/ 31/53
5/31/53
6/ 7/53
6/ 7/53

1 45.4
1 43.8
1 44.8
1 43.8

44.0
43.0
43.0
42.2

Current Mill Average:

Cumulative Mill Average:

Mill Factor, %:

.%. ?'iill Index, %:

44.5
43.4
44.0
42.8

43.7

43.0

101.6

101.4

13o7
13.7
13.2
13,2

12.7
12,5
11.5
11.5

13.2
13,2
12,4
12.6

12.8

13.9

92.1

92.1

138
135
139
126

95 116
93 115
87 112
80 104

112

107

104.7

105.7

34 31 33 392
34 30 32 424
36 30 33 384
34 29 31 344

32

36

88.9

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

154412
154413
154474
154475

G-498
G-499
G-500
G-501

WFL
WFL
WFL
WFL

288
280
280
280

432
480
432
416

368
344
360
304

3 4 7 a
354
312a

318a

333

360

92.5

89.5

389a

387a
387a

364a

382

394

97.0

94.3

'1
0

OQ
12

0)CDo Ea

(D

MC CD



TABLE X

SUM1iARY OF INDIVIDUAL TEST LOTS-JUNE 1 THROUGH JUNE 30, 1953 (continued)

File Mill Fin-
No. Code ish

Dato
Recd.

Basis Weight,
Date Mch. lb.

Made No. Ma. x in. Av.

Caliper,
points

Max. Min.

Bursting
Strength,

p.e.i. gage
Av. Max. Min. Av.

G. E.
Puncture

units
Max. Min.

In
Av. Max. Min.

Elmendorf Tear,
g./sheet

Across
Av. Max. Min. Av.

ilill H--42-lb. Linerboard

2 46.0
2 43.8
2 43.6
2 43.8
2 44.4
2 44.0

41.0
41.6
41.2
42.8
43.0
42.6

42.8
42.7
42.6

43.3
43.8
43.4

13.0
12.7
12.7
12.9
12.0

11.5
12.0
11.7
11.9
12.0
10.2

12.0 13
12.5 117
12.1 125
12.3 133
12.3 144
11.4 146

79 109
86 101
88 111

83 107
85 107
94 113

34 30 32 384
35 30 33 416
34 29 31 432
38 32 35 448
38 30 35 432
36 32 34 400

Current liill Average: 43.1 12.1 108

Cumulative Mill Avertge: 43.0 13.7 106

Mill Factor, %: 100.2 88.3 101.9

Mill Index, %: 100.0 87.1 101.9

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

154390 1-311 tIlS
154539 1-312 sJFS
154540 I-313 WF1S
Current Mfill Average:

6/ 5/53
6/19/53
6/19/53

TABLE XI

Mill I-42-lb. Linerboard

5/28/53
6/11/53
6/12/53

1 43.8
1 44.0
1 43.8

Cumulative Mill Average:

41.6 42.7
42.2 43.0
42.0 43.2

43.0

42.9

14.0
14.7
13.9

12.9
14.0
13,2

13.4
14.2
13.6

13.8

13.4

130 79 107
124 87 105
116 86 103

105

106

34 29 31
36 30 33
36 31 33

32

33
Mill Factor, %: 100.2 103.0 99.1
iiill Index, %: 99.8 99.3 99.1
a This average includes the readings fore one or more specimens which tore beyond the 3/8-inch limit.

3920
408
392

280
304
320

97.0
89.9

321
343a
355
340

344

98.8
91.4

416
456
456

IV
o
ovO10
(n

328 3 7 3 a 
352 391 8
368 4c 8 a ZD

390 o
* 399 'j

97.7
96.3

154348
154349
154414
154415
154546
154547

H-399
H-400
H-401

H-402

H-403
H-04

.W1S
WF1S

sis
WlS
WF1S

6/ 1/53
6/ 1/53
6/ 8/53
6/ 8/53
6/22/53
6/22/53

5/18/53
5/19/53
6/ 1/53
6/ 2/53
6/10/53
6/11/53

272
328
272
328
352
296

331a

366
345a

3 7 7 a
383 a

346 a

456
440
416
440
456
472

360
336
320
384
368
352

33

35

94.3

91.7

400a

384a

377a
410 a

42? a

4o5 a
4058

400

406

98.5

98.8

358

377

95.0

96.2



TABLE XI I

SUMMARY OF IN~DIVIDUAL TEST LOTS-JUN~E 1 THROUGH JUNE 30, 1953 (continued)

File Mill Fiu- Data Date Mch..
No1. Code ish Recd. Made NO.

Basis Weight,
lb.

Max. Mini.

Caliper
points

.Av., Max, Mini. Av,

Bursting
Strength,

p.s.i. gage
Max. Mini. Av.

G. E.
Puinctuxre

units
Max. Min.

Elmend(

In
Av. Max. Mini.

I-o t-'.
4 0

o '1

ct --
Acrose~~

Av. Max. Miii. Av~~~~~~~~~~~. 

'-1

Hill J--42-lb. Linerboard

154350
154351
154380
154381
154467
154468
154552
154553

Jo-425
J-426
J-427
J-428
J-429
J-430

J-432

B.F
B.F.
B.F.
B,,F.
B.F.
BS.F

B.F.

6/1 1/53
6/ 1/53
6/ 4/53
6/ 4/53
6/12/53
6/12/53
6127/53
6/22/53

Current Mi1J. Average:

Cumulative Mill Average,.

Mill Factor, 5%:

Mill Index, %:

5/111/ 53
51±1/53
5/210/53
5/2'1 le,)
6/ 1/53
6/ 1/53
61 9153
6/ 9/53

- 43.8
-44.0o

- L44,,2
45.6

-- 42.6
42. 8

-- 42.6
- 43.4

42.4
42.2
41. 6
42.0
41.2
43-2

41.6
41.2

43~.2
43.4
42, 9

43.4
42.0o
41.9
42.0
42.0

42.6

42.8

99.5

98.8

.14.1
14.0
14.9~
14.0o
14.7
-14.8

13.6
13.4

13.2
12.8
12.8,

13.1
13.8
13.4
12.6
12.*6

13.7
13.5
13.7
13.6
14.1
1309
13.2
13.1

13.6

13.8

98.6

97.8

128 96 112
125 80 110
138 76 114
130 96 116
129 86 106
121 85 108

130 89 110
133 88 110

111

106

104. 7

104, 7

34 27 32
34 29 32
33 30 31
34 29 31
35 30 32
36 30 J33*
34 30 32
40 28 31

32

32

100.0

88,9

8'This average includes the read-Ings for one or more specimens which tore beyond the 3/8-inch limit.

TAB3LE XIII

Mill -K--42-lb. Linerboard

No samples submitted.

376
384
416

384
392
416
456
360

296
304
328
304
272
264
296
296

I-C.
c$-

0

C)

408
400

384
472
440

392
488
416

320
-35,6
280
352
304
336
320
352

36 9a

364a

328 a

4 08a

373a

3 7 2 a
39 2 a
3 8 1a

333
38 5 a
350 a
347a

339a
35 3a

345

353

373

375

99.597.7

92.7 92.1

0

'1
0D
M

0
oPI 
'lotM
c-I- 0



TABLE XIV

STU144ARY OF INDIVIDUAL TEST LOTS-JUIFE 1 THROUGH JUNE 30, 1953 (continued)

Basis Vleight,
File Mill Fin- Date Date Mch.
.No, Code ish Recd. Made Ko.

lb.
Max. Min. Av.

Caliper
Po ints8

Max. Min. Av.

Bursting
-Strength,
p.s.i. gage

Max. Min. Av.

G.E.
Punfc ture
units

Max. Min. Av.

EJlmendorf Tear,
g. /sheet

In
Max. Min. Av.

Across
Max. Min.

Mill L--42-lb. Linerboard

154427
154428
154578
154579
154580
154581

L-;183
L-184
L-185
L-186
L-187
L-188

6/ 9/53
6/ 9/53
6/23/53
6/23/53
6/23/53
6 /23153

5/ 6/53
5/ 7/53
5/20/53
.5/21/53
6/ 2/53
6/ 3/53

1 44.0o
1 44.2
1 45.6
1 45.8
1 45.4
1 43.8

42.2
42.4
42.2
42.8
42.2
42.2

43.2
43.7
43.9
44.1
43.7
43.2

14.2z
14.3
13.6~
13.8
13.8
13.9

12.8
12.9
12.2
11.6
11.9
12.3

13.5
13.7
12.9
12.7
12.9
13.0

123
130
144
128
121
130

73 99
90 113
89 111
91 108
94 107
85 107

Current Mill Average.: 43.6 13.1 105

Cumulative Mill-Averagez 43.0 13.7 106

Mill Factor, %.101.4 95.6 101'.9,

Mill Index,-%: 101.2 94.2 101.9

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

36 31 34 400
40 32 35 400
35 21 33 408
36 32 34 400
34 31 33 360
39 33 36 392.

34

36

94.4

94.4

'1 0o 9:

0.C*

ocl* II 

o d

P -1

Av. P-

344
320
304
320
304
328

33a
352a
345a
345a

337a
3 5 9 a

424
408
400
416
424
456

352
360
320
336
328
352

389a

32a

371

350

361

377

391

97.0

94.1

96.4

93.1

0

'd'



.' t I I

TABLE XV

SUMMARY OF INDIVIDUAL TEST L01?S-JU1M 1 THROUGH JUNE 30, 1953 (continued~)

F ile Mill rium- -Date Date Mch.
NO. Code ish Reed. Made 4'No.

Basis deight,
lb.

Max. Mini.

Caliper

&v. Max. Mini.

Buirs~ting
Strength,

p.s.i. gage
Av. Max. Mini. Av.

G. E.
Pu~nc ture

units In..
Max. Mini. Av. Max. Mini.

Blmendorf Tear,
g. /sheet

Across
Av. Max.

Mill M-42-lb.

W. 6/ 1/53
ii. 6/ 1/53
W. 6/ 2/53
11. 6/ 2/53
W. 6/15/ 53
W1 6/15/53
W: 6/22/53
W. 6/22/53
it: 6/23/53
W. 6/23/53

5/22/53
5/224/53
5/27/53

61 2/53
6/ 3/53
6/11/53
6/12/53
6/16/53
6/17/53

z1+
4
2
2
2
2
2
2
2
2

44.6
44'. 2
44.0o
44.4
44.4
44.0o
44.2
43.8
45.0
43.0

42.4
43.0
39.6
40.8
41.2
42.*2
41.8
40. 6
41.8
41.8

Current Mill Average:
Cumulative Mill Average:

Mill Index, %:

44.0o
43.8
41.7
42.7
43.2
43.2
43.1
42.2
43.0
42.4

14.8
14.1
13.8
14.0o
14.0o
13.5
14.0o
14.1
14.2
13.9

13.2
13.1
12.9
13.0
12.9
12.1
12.8
12.*8
13.1
12.0

42.9

42.9

100.0

99.5

Linerboard

13.9
13.9
13.1
13.5
13.5
13.0
13.6
13. 4
13.7
13.1

129
117
118
133
134
129
141
127
130
131

100
75
82
83
91
94
99
94
89
99

13.5

13.7

98.5

97.1

115
105
100
107
115
111
116

113
114
116

ill

107

103.7

104.7

35 31 33 464
38 32 35 504
36 30 33 424
38 30 33 448
38 32 35 488
36 30 33 416
38 31 34 424
35 30 32 424
37 32 34 432
36 30 33 456

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

1514356
154357
154364
154365
154472
154I473
144550
154551
154576
154577

14-168
P4-169
P4-170
P4-171
P4.172
M4-173
P4-174
P4-175
P4-176
M4-177

" 0

M P.
o 'iCx'~

C,

Mini. Av,,
W~t
0

0'

C,.

0

C,

360
416
312
344
336
312
344
336
328
320

4 1 ,a

4398

375

382
368a

3 7 4 a
3 7 9 a

375a'

440
448
432
432
480
480
504
456
432
456

360
352
344
360
352
368
376
360
368
352

39a

4118

4078

4 0 7 a
398a

34
36
94.4

94.4

389

387

100.5

104.6

403

404

99. Q

99.5

I'd
0
'1

CSD
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TABLE XTI

SUMMARY OF INDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953 (continued)

File Mill Fin- Date
No. Code ish Recd&

Basis Weight,
lh.

Max. Min. Av.

Caliper
points

Max. Min. Av.

Bursting
Strength,

po.si. gage
Max. Min. Av.

G. X
Puncture

units
Max. Min,

Elmendorf Tear,
g./sheet
In

Av. Max. Min.
Across

Av. Max,

t-d 
o

o f
L-. lb
(D 1-P'

c-l I- W.
c-I- CD

0 H 1 
C ctoF a

M.. Av

Mill 0--42-lb. Linerboard

w.,. 6/ 4/53
6/19/53

5/29/53 3 42.6 q9.6
43.0 42.0

41Lo 12.0
42.4 12.8

1LO 11.6 117
12.0 12,4 125

81 105 35 29 31 352 280 320 408
87 108 33 29 31 400 304 347a 432

Current Mill Average:

Cumulative Mill Average:

Mill Factor, %:

Mill Index, %:

41.7

96.8

12.0

86.3

107

100.9

31

86.1

a33

89.5

336
336

368

90.9

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

bThis sample was received at the Institute without a mill code identification. The mill data sheet which was sent with the sample did not carry a
sample description. The sample was arbitrarily identified as "0-2."

Date
Made

Mch.
No.

154382

154538

0-1
-. 2b

365a

371a

'1-d
o

(D

C d

c <c

ro 

I*
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TABLE XVI I2.

sUmaRay -o IxDIVIIUTAL TEST LOTS-JUNE 1 THROIUGH JUNE 30, 1953 (continued)

Basis eight,
File Hill Fin- Date Date Mch. lb.
NO, Code ish Reed. Made No. -Mat. Min. Av.

Bursting G. B.
Caliper Strength, Puncture

points p.s.i. gage units
Max. Ain. Av. Max. Min. Av. Max. Min.

Elmendorf T~ear,
g. /sheet

In Across
Av. Max,. Min. Av. Max. Min.

Mill E-44/46-1b.- Drum Linerboard

154358
154359
154416
154548
154549

E-5b

B, 1.1b

4.?.
W.F,
'i.F.

V.F.

Current Mill Average:

6/ 1/53
6/ 1/53
6/ 8/,53

6/22/53

5/2-7/53
5/29/53
:6/. 3/, 3
61A753
6/19/5 3

2
2
2
2
2

48.0
48.0
47.2
47.0
47.8

45.6
46.2
45.4
45.2
45.6

46.6
47.4
46.4
45.9
46.7

46.6

15.7 14.3 15.1 133 90 115
15.0 14.0 14.5 131 .,88 1~02
14.3 13.0 13.7 127 98 111
15.2 13.1 14.6 121 80 99
16.4 14.5 15.8 116 79 97

14.7

42 36 39
40 34 37
37 34 36
42 36 38
40 35 38

38105

Cunmulative Mill Average:

Mill Factor, %:

47.2

98.7

14.4

102.1

101

104.0

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

bThis sample was identified as 47-lb. -Linerboard.

~10

C+ ).J

.a ".

Ipii

Av.

Wx
0

II,

PI

af,

C)464
448
408
1464
432

336
352
336
304
304

496
448
448
416
408

3908a
4048

370
4048

387a

391".

392
352
360
352
344

4248
4008
3988
385a
3758

40 

95. 0

440

396

419

88.9 94.5

I'd
0

'1
(D
CD

Cr,0

-l.a,

. " $ I, 's
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As a supplementary part of the Continuous Baseline Study,

comparisons 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 XVIII, the atmospheric conditions used

prior to and during the testing period varied considerably.

'TABLE XVIII

Preconditioning Conditioning
R.Ho, Temp., Time, RH., Temp.,

% F. hr. O F.

None 32-67 87-100

50-69 60-90 0.5 50 70

50 73 48-168 50 73

30-31 77-78 8 50-51 72-73

None 57-65 88-92

None 43-58 73-84

None 50 73

None 50 73

None 54-60 86-88

None 50 72-73

No samples submitted.

None 50-61 88-92

None 42.5-66 75-93

None 50 73

None 46-64 80-88

Time,
hr.

144-384

8

16
/

48-192

24

24

0.5

2

* Drum linerboard.

Mill
Code

A

B

C

D

E

F

G

H

I

J

K

L

M

0

E*
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A summary of the mill comparisons for the current period as

compared with the previous period may be seen in Tables XIX and XX,

respectively. The comparison for the various mills is given in Tables

XXI to XXXIV, for the 42-lb. liner samples. A comparison of the special

drum stock is given in Table XXXV. In all the comparisons given in

Tables XIX to XXXV, the Institute's test values have been used as the

reference line.

A comparison of the test data in Tables XIX and XX indicates

that in the majority of cases there is good agreement between the mill

and Institute data. Table XIX shows the average difference encountered

in the comparison of Institute and mill 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 lot. In Table XX, the average differences shown

for each test in Table XIX have been calculated on a percentage basis

for each mill. In addition, for purposes of comparison, the average

percentage differences for the preceding two periods are shown,

It may be noted in Table XX that the maximum variation

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

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

period. This figure compares favorably with the maximum variation of

two per cent for the preceding two periods. Further, it may be noted

that the average basis weight results for Mills C, 2, G, H, J, and 0

are higher than those for the Institute, whereas the results for Mills

A, 3, D, F, I, L, and M are lower. In general, the agreement in basis

weight results is very good for the current period.
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The maximum variation in caliper for the current period is

seven per cent. Compared with the values for the Institute, the average

results for Mills A, C, D, E, F, I, L, M, and 0 are lower while the

average results for Mills B, G, H, and J are higher. The accord between

Institute and mill caliper values is good with the exception of Mills

C. E, and M.

It may be noted in Table XX that the bursting strength results

exhibit a maximum variation of seven per cent for the current period.

The average results for Mills A, B, C, F, I, and L are higher than those

for the Institute, whereas the results for Mills D, E, G, H, and J are

lower and the result for Mill M is the same. The agreement in bursting

strength results is very good with the exception of Mills C and F.

The G. BE puncture results exhibit a maximum variation of

eleven per cent for the current period. Compared with the values for

the Institute, the results for Mills A, F, G, H, and J are higher,

whereas the results for Mills B and I are lower and the results for

Mills C, E, and M are the same. The agreement between the Institute

and mill results is very good with the exception of the variation for

Mill F.

It may be seen in Tables XIX and XX that the average machine

direction tear results for Mills D, F, G, I, J, L, and M are higher than

those for the Institute whereas the results for the other mills are

lower, The maximum variation for the current period is twelve per cent.

The differences encountered for Mills E and L 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 C, D, F, G, I, J, L,

M, and 0 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 eighteen per cent. The differences for Mills I, J,

and L appear to be excessive.



TABLE .XIX

SUIZU4RY OF TrEST RESULJT COMPARISONS
(Average Kill1 and Institute Results)

Mil11s* 
A B C fl F G

No. Samples
Compared 6 12 8 7 -2 6 4

H I J L 14 0

6 3 8 6 10 2

Basis lfei~ht

Institute
Mlill 

Av. Dffj.f**

1.iLax. Dflff***

Institute
1iaii

Av. Dflff**

Max. Dliff,***

42.9
42.7
-0~ 2
+0.8

12.7
12.6
-0 * 1
-00 4

42.8
42.6
-0.2

-1. 1.

.Bu~rsting Strength -

Ins titut e
Mill
Av. Diff.**
Max~, Dflff.***

ill
114
+3
+8

106
107

+1i
+5

Institute
M1 i l l 

Av. Diff.**
Max, Djff.***

33 28
35 27
+2 .
+4 -3

37
37

0
+2

G. TE. Puncture

37 34 35 32
- 34 39 34

- 0 +4 +2
-- -2 ~+8 +4

33 32 32 34 34
34 31 35 -- 3.4
+1 -1 +3 -- 0
+2 -6 +5 -- +5

'1
0

'1
pi
(D

0 CD

Na'N

(Continued on next page.)

]

43.8
44. 0

+0.2

43 ..3
42.6
-0. 7
-1.3

44.0

+0.54

41.8
41.7
-0. 1
+0.8

43.7
44.1
+0.4
+1-3

Caliper'

12.. 9
13.0
+00 1

±001i

14.. 6
13. 9
-0.7
-0.8

43.1
43.4
+0.3
+0.7

12.1
12.2

+0.7

12.8
1 2.7
-0. 1
-0.*2

o '1T

'I)

:Ii

F~CD

CD

'-I

0

43.0O
42.6
-00 4

-0. 6

13.8
13. 4
-0.4
-0o.4

13.6
12.7
-0.9
-1.2

42.6
43.1
+0.5
+1 *2

13.6
13.8

+0.3

12.7
12.6
-0. 1
+0. 9

43.6
43.0o
-0. 6
-1.3

13.1
12 8
-0.3
-0.8

12.8
13-.0

+0.3

42.9
42.8
-o * 1
-1. 0

13.5
12.6
-0.9
-1.*4

41.7
42.0
+0.3
+0~5

12.0
11.8
-0.2
-). 6

108
114

+6
+9

108
105

-3
-5

107
104
I-3

-4

105
112

+7
+8

112
108

-4
-7

108
107

-1
-4

105
107
+2
+2

il1
107
-4
-9

107108
110
+2
+7

ill
111

0
-6

31



I

TABLE XIX (Cont.)

SU1iARY OF T2ST PSULT COMPARISOITS J 
(Average Mill and Institute Results) o

(CD_

Mills* " -
-JCD

A B .0 D E F G I J L M 0 o >cA
No. Samples C W

Compared 6 12 8 7 2 6 4 6 3 8 6 10 2

Tearing Strength, in 00

Institute 338 291 383 373 356 374 333 358 340 345 350 389 333
Mill 322 275 357 379 313 386 340 340 358 352 392 404 305 -

Av. Diff.** -16 -16 -26 +6 -43 +12 +7 -18 +18 +7 +42 +15 -28 U-

Max. Diffo*** -56 -60 -52 +23 -79 +37 +26 -38 +42 +37 +73 +52 -43 0

Tearing Strength, across .C

Institute 386 341 413 405 384 405 382 400 390 373 377 403 368 O

Mill 379 336 421 427 352 436 402 376 429 420 446 441 377
Av. Diff.** -7 -5 +8 +22 -32 +31 +20 -24 +39 +47 +69 +38 +9
Max. Diff.*** -21 +37 +59 +64 -72 +51 +49 -33 +46 +77 +106 +70 +18

* Comparison based on averages involves only those samples on which mill test data were 0

submitted. (D

** Average difference is the difference between the Institute mill average and the mill
average based on mill test data. x 

*** Maximum difference encountered in comparing the Institute average and the mill average 
for any sample submitted by that particular mill. e (

ct1 CD

I
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TABL3 XX

SUMMARY OF TEST RESULTS--COMPARISON BY PERIODS

Average Difference, per cent
Bursting

Caliper Strength
G. E.

Puncture
Tearing Strength

in across

Mill A
Current period
71st period
70th period

Mill B
Current period
71st period
70th period

Mill C
Current period
71st period
70th period

Mill D
Current period
71st period
70th period

Mill 3
Current period
71st period
70th period

Mill F
Current period
71st period
70th period

Mill G
Current period
71st period
70th period

Mill H
Current period
71st period
70th period

Mill I
Current period
71st period
70th period

Mill J
Current period
71st period
70th period

Mill L
Current period
71st period
70th period

Mill M
Current period
71st period
70th period

Mill 0
Current period
71st period
70th period

-0.5
-0.7

-0.5
+0.7
-2

+0,5
+0.7
+0.7

-2
+2
+2

+0.9
-0.7

-0.2
-0.2
+0.2

0

+0.9
+0, 2
-0.2

+0.7
+1
+1

-0.9
-0.2
-0.2

+1
-0.5
-0.9

-1
-0.7

-0.2
+0.2
-1

+0.7

-0.8
-2
-3

+0.8
-0.8
0

-5
-5
-7

-0.8
-0.8
-2

-7
-6
-12

-0.8
-5
-4

+2
-0.7
-0.8

+0.8
-0.8
-2

-3
-3
-2

+1
0
-2

-2
-4

-7
-5
-5

+3
+3
+0.9

+0.9
-0.9
+1

+6
+0,9
+2

+6
+3
0

-4
-7
-14

0
-5
-3

-3
0
-2-2

-3
0

-8

+7
+2
+5

-4
-5
-3

-0.9
-2
+1

+2
+2

+3

-4
-3
-3

+2
+3

0
-0.9
+3

0
0
-3

+11
+5
0

+6
-8
-6

+3
-3
0

-3
-6
-9

+9
+3
+9

-5 -2
+2 -3
-8 -3

-5 -1
-9 -3
-7 -4

-7
-0.9
-2

+2
+1
-4

-12
-16
-15

+2
+2
+2

+5
+4

0

-8
-14
-12

+3 +8
-3 +4
-1 +6

+2 +5
-9 -4
-7 -4

-5 -6
-8 -8
-4 -2

+5 +10
+2 +3
+3 +3

+2 +13
+7 +8
+2 +10

+12
-9

0
-6

0

+4
-4

-12

-2

+18
-3

+9
-07

-11

-8 +2

Basis
Weight



TABL3 :,xI

SUtiLAP.Y OF RIDIVIDUAL T',JST LOTS--JUN.: 1 THRfOUGH Jt~2 30,1953
Institute Date versus 14111 Data

1j1ill Fin-
Code ish

Dat e i4~ch.
Made No.

Basis W!eight, Caliper,
lb. points

I11' Mill Duff. I-CC Kill Diff.

Bursting
Strength,

p.s~i. gage
IPC Eill Diff .

Puncture,
units

IPC Mill Diff.

Elmendorf Tear
g. /sheet

In Across
IPC 1Lill Diff. IPC M4ill

iiill A~ - 42-lb. Linerboard.

A-452 WF1S
A-453 !.rF1s
A-454 wFls
A-455 WKFS
A-456 wF1s
A- 457 WTF1 S

Lhiill Average

5/25/53
5/2/3
5/315
6/ 1/3
6/ 753
6/ 73

2 43.4
2 43.1
2 43.2
2 43.3
2 4120 
2 42.2

42.9

42.8
42.8
42.8
42.7
42.8
42.6
42.7

-0. 6
-0.3
-0. 4
-0. 6
+0.8
+0.4
-0.2

13.2
13.0
12.4
12.3
12.6
12.7
12.7

12.8
12.8
12.2
12.5
12.8
12.5
12.6

-0.4
-,0.2
-0.*2
+0.2
+0.2
-0.*2
-0. 1

105
104
115
116
113
112
i11

113
112
116
115
116
114
114

+ 8 34 36 + 2 361a
+ 8 33 34 + 1 327a
+ 1 34 35 + 1 343a
-l1 33 35 + 2 362a
+ 3 32 36 + 4 315
+ 2 32 36 + 4 321
+ 3 33 35 + 2 338

323
311
325
306
320
351
322

-38
-16
-18
-56
+ 5
*30
-16

381 -a
3 9 3 9-
39 7a

369a
386

388
372
378
384
371
383
3709

01.
d H.

HCD P
0 "-

co-

c-

I I

ci-h
CD1

-21
-19
-13
- 7
+14
- 7

AdL2 -II1 0

14i11 B -- 42-lb. Linerboard

154352
154353
154354
154355-
154454
154455
1 544r6
154457
1545 14
154515
154516

B-803
B-804
B-805
j3_8o6
B-807
B3-808
B-809
B-810
B-811
B-812
B-813

bJF 1 S
WF1S

iFiS

".F 1 S

VTFlS

5/ 5/53
5/ 5/53
5/ 5/53

5/29/53
5/29/53
5/29/53
5/29/53
5/29/53
5/29/53

1 42.5
1 42.5
1 42.7
1. 42.6
1 42.8
1 43.7
1 42.8
1 42.8
1 42.8
1 42.7
1 42.8

42.6
42.5
42.8
42.5
42.3
42.6
42.4
42.4
42.4
42.8
43.0

+0. 1
0.0

+0. 1
-0. 1
-0.5
-1 .1
-0.4
-0.4
-0.4
+0. 1
+0.2

12.8
12.9
12.9
12.8
12.9
13.1
13.0
13.1
12.9
12.9
13.1

12.8
12.8
12.8
12.9
13.0
13.1
13.1
13.0
13.0
12.9
13.0

0.0
-0.1I
-0. 1
+0. 1
1-0. 1

0.0
+0. 1
-0. 1
+0. 1

0.0
-0. 1

108)
109
107
110
103
103
103
103
105
106
107

i11
ill
112
110
106
106
105
105
106
104
105

+3
+2
+5

0
+3
+3
+2
+2
+1
-2
-2

28
28
28
28
30
29
29-
27
27
27
28

154517 B-814 i:TF1s 5/29/53 1 42.7 42.9 +0.2 13.0 13.1 +0.1 106 105 - 1 27
current i~ill Average: 42.8 42.6 -C.2 12.9 13.0 +0.1 106 107 + 1 28

This average includes the readings for one or more specimens which tore beyond the 3/8-inch limi
Note: All "current mill average" data are calculated from the totals of the individual readings.

29 -i-i 287
29 + 1 276
29 + 1 2 8 5 a
29 + 1 283
27 - 3 316a
26 - 3 285a
26 - 3 297a
27 0 2 9 5 a
27 0 293
27 0 313
27 - 1 289
26 - 1 2 6 8 a
27 - 1 291

t.

File
No.

15437I8
154379

A 154410
1 5441 1

i.154518
f 154519

Current

Diff.

267
276
I283
272
256
259
265
262
275
2,85
297
298
275

-20
0

- 2
-11
-60
-26
-32
-33
-18
-28
+ 8
+30
-16

352a

3 5 1 '
335?
35la
348a
33 3 a
333a

4"a
334a

3 5 5 a
333a
13Lj.1

333
338)
351
338
314

310
335
325
329
343
352
370
336

-19
-13

-13
-34
-23
+ 2
-19
- 5
+14
- 3
+37
- 5

Pti
0

CD

CD

(0 



TABLE XXIII

SUi-ARY OF IMDIVIDUAL TEST LOTS-JUNET2 1 THROUGH JUNKE 30, 1953 (continued)
Institute Data versus Mill Data

H4ill Fin- Date
Code ish Made

Mch.
Na. IPC

Basis Weight
lb.

Hill Diff.

Caliper,
points

Bursting,
strength,

p. s. i. gage
IPC 1-ill Diff. IPC Mill Diff. IPC Mill Diff. IPO Mill Diff. IPC Mill Diff.

THill C -- 42 -lb. Linerboard

154481
154482
154483
154484
154485
154486
154487
-154488

c-475
c-476
0-477
c-478
0-479
0-480
C-481
c-4J82

1:1 . P".
W.F.

.F.
W .F.

WI.F.

W .F.

Current Hk~ill Average:

6/ 2/53
6/ 2153
6/ 3/53
6/ 3/,53

6/ 953
6/ 9153
6 /10/53
6/10/53

1 44.7
1 44.7
1 42.9
1 42.8
1 43.7
1 43.5
1 44.2
1 44.0o

43.8

45.0
45.0
43.1
43.0
43.6
43.8
44.3
44.4
44.0o

+0.3
+0.3
+0.2
+0.2
-0. 1
+0.3
+0. 1
+0.4
+0.2

14.7
14.8
14.5
14.5
14.5
14.4
14.9
14.7
14.6

13.9
14.1
13.8
13.8
13.9
13.9
14.1
14.0o
13.9

-0. 8
-0.7
-0. 7
-0.7
-0. 6
-0.5
-0.8
-0.7
-0.7

108
107
109
108
104
109
106
111
108

116
111
117
117
110
108
115
116
114

+ 8
+ 4
+ 8
+ 9
+ 6
- 1
+ 9
+ 5
+ 6

38 39 + 1 38556
37 39 + 2 .391a
36 36 0 3 6 5a
35 35 0 363a
37 38 + 1 388P'
37 37 0 391
36 38 + 2 391a
39 38 - 1 3556.
37 37 0 383

TABLE XXIV

Mill D -- 42.-lb. Linerboard

154409 D-659 -.~'6/ 3153 4 43.8 42.8 -1.0o 13.1 13.0 -0.1 113 110 - .3 37
154401 D-66o w.F. 6/ 4/53 -- 42.3 41.5 -0.8 12.2 12.2 0.0 i11 110 - 1 34
154459 D-66i w.F. 6/ s/s 53 42.8 41.5 -1.3 12.8 12.~ -. 0.1~ 102 100 - 2 37
154460 D-662 iw. F.. 6/ 9/53 4 43.2 43.7 +0.5 12.7 12.6 '-0.1 109 104 -5 37
154469 D-663 W.P'. 6/10/53 4 43.4 42.6 -0.8 12.8 12.8 0.0 108 105 - 3 37
154513 D-664 WJ.F. 6/15/53 4 43.8 43.1 -0.7 13.0 13.0 0.0 105 103 - 2 37
154545 D-665 W.F. 6/17/53 4 44.0 43.1 -0.9 13.0 12.8 -0.2 108 105 - 3 37
Current Mill Average: 143.3 42.6 -0.7 12.8 12.7 -0.1 108 105 - 3 37
aThis average includes the readings for one or more specimens which tore beyond the 3/8-inch limit.
Note: All "current-'mill average" data are calculated fron' the totals of the individual readings.

391a.
3746.

3686.

3 65 a
349a

3 7 la

373

+15

-28
+25
+59
+ 5
-27
+ 8

Fil1e
lo.

CD "

0 4

CD-

0

392
339
353
319
359
370
385
336
357

+ 7
-52
-12
-44
-29
-21
- 6
-52

4 .8a
4 1 3 a

4126.
4 2 2 a
3 9 8 a

427a
413

433
409
417
384
447
457
426
400
421

g
dl-
I...
Cl-

0

I-I

03

389
380
370
369
367
394
383
379

- 2
+ 6
+ 2
+ 4
+18
+23
-11
+ 6

3736.

3986.
4 3 3 a
39 2a
4106.
40 6a
405

444,
437
400
430
426
431
423
427

0

~rJ

C* 

ci- k,

+21

+ 2
- 3
+34
+-21
+17
+22



TABLE XXV

SU14IiARY OF Ili~-IIVIDUil, TEST LOTS--JUir" 1 THROUGH JUITE 30, 1953 (continued)
Institute Data versus Mill Data

Basis Weight,
Mill Fin-.
Code ish

Date
Made

Mch.
No. IPC

lb.
Mill

Caliper,
points

Diff. IPO 1Mill

Bursting,
Strength,

p.s.i. gage
Diff. IPC Mill Dliff.

G. E. El]
Puncture,

units In
IPO Mill Dliff. IPC Mill

mendorf Tear,
g./sheet

Across
Diff. IPC Mill

154476 B--8 W.F. 6/10/53
154512 E-9 W.F. 6/12/53

Current 1Mill Average:

mill E -- 42-lb. Linerboard.

2 43.1 43.4 +0.3 13.1 12.6 +O.5
2 44.2 44. 7 +0.5 14.0 12.8 -1.2

104 100
110 108

43.6 44.0 +0.4 13.6 12.7 -0.9 107 104

- 4 34 35 +1 355 348
,-2 34 32 - 2 357 a278

- 3 34 34 0 356 313 -43 384 352 -32

TABLE XXVI

Mill F -- 42-lb. Linerboard

112
111
106
112
113
114

+ 6 31 39 + 8 351a
+ 6 33 39 + 6 365a
+ 1 36 38 + 2 373a
+ 8 37 39 + 2 3

+ 8 ~8 40 + 2 41
+ 5 34 38 + 4 36

Current Mill Average:

a
This average includes

Note: All "current mil

41.8 41.7 -0.1 12.7 12.6 -0.1 105 112

the readings for one
.1 average" data are

+ 7 35 39 + 4 374 386 +12 405 436 +31

or more specimens which tore beyond the 3/8-inch limit
calculated from the totals of the individuals readings.

File
No.

154366
154367
154437
154438
154439
154440

F-30
F-31
F-32
F-33
F-34
F-35

W .F.

WF.

Diff.

5/14/53

5/26/53
5/28/53
5/29/53

- 7
-79

- 41.2
-- 41.0
- 41.9
- 41.3

- 43.5
-- 41.7

CD CD
0'1

0 
OD

I pi

W et

i-t
CD

0

374a
394a

42.0o
40.7
41.4
41.6
42.9
41.8

383
322

+ 9
-72

-0.3
-0.5
+0.3

+0. 1

12.2
12.1
13.0
12.5
13.5
12.8

11.8
12.0
13.9
12.1
13.1
12.6

-0,4
-0. 1
+0.9
-0.4
-0. 4
-0.2

106
105
105
104
105
109

388
.387
-353
381
408
400

+37
+22
-20
+ 2
- 2
+35

385a

3852
427a

436
427
396
428
473
456

+51
+24
-23

+46
'1
0
'-1
CD
WD
CD

r+CD

Mc 1~d



TABLE XXVII

SUMAARY OF IiDIVIDUAL TEST LOTS--JUNE 1 THROUGH JUNE 30, 1953 (continued)

Institute Data versus Mill Data

File Mill Date
No. Code Finish Made

Mch.
No.

Basis Weig
lb.

IPC Mill

ht, Caliper,
Bursting
Strength. Puncture,

points p.s.i. gage units
Diff. IPC Mill Diff. IPC Mill Diff. IPC iill Diff.

Elmendorf Tear
e. /sheet

In
IPC Miill Dif:f. IPC

Across
iill Diff.

Mill G -- 42-1b. Linerboard

154412 G-498
154413 G-499
154474 0-500
154475 G-501

W'FL

NFL
11FL

5/31/53
5/31/53
6/ 7/53
6/ 7/53

1 44.5
1 43.4
1 44.0
1 42.8

44.3
44.7
44.1
43.3

-0.2
+1.3
+0.1
+0.5

13.2
13.2
12.4
12.6

13.5
13.3
12.6
12.6

+0.3
+0.1
+0.2

0.0

116
115
112
104

112
112
105
105

- 4 33 35 + 2 347a

- 3 32 36 + 4 354
- 7 33 33 0 312a

+ 1 31 33 + 2 3 18 a

Current iill Average: 43.7 44.1 +0.4 12.8 13.0 +0.2 112 108 - 4 32 +2 333 340 + 7 382 402 +20

,TABLE XXVIII

Mill HI-- 42-1b. Linerboard

2 42.8
2 42.7
2 42.6
2 43.3
2 43.8
2 43.4

43.5
43.4
43.2
43.4
43.4
43.4

+0.7
+0.7
+0.6
+0.1
-0.4
0.0

12.0
12.5
12.1
12.3
12.3
11.4

12.1
12.4
12.1
12,2
12.3
12.1

+0.1
-0.1
0.0

-0.1
0.0
+0.7

109
101
111
107
107
113

111
103
110
106
105
109

+2 32
+2 33
- 131
- 135
-2 35
-4 34

33 +1 331a
33 0 366
33 +2 345a
36 +1 377a
34 - 1 3 83 a
34 0 3 46a

Current Mill Average: 43.1 43.4 +0.3 12.1 12.2 +0.1 108 107 - 1 33 + 1 358 340 -18 400 376 -24

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

Note: 11 "current mill average" data are calculated from the totals of the individual readings.

154348
154349
154414
154415
154546
154547

H-399
H-400
H-401
H-402
H-403
H-404

359
380
308
312

JF1S
IWFiS
,IF1S
?F 1S
WF1S
'fF1S

+12
+26
-4
-6

5/18/53
5/19/53
6/ 1/53
6/ 2/53
6/10/53
6/11/53

389a
387a
387a
364a

0

Op.
o 

0 "0. ID PIo 1

M.

-<D

0

o P

ctbF

P

438
4z3
383
365

+49
+36
-4
+ 1

332
336
315
339
365
353

+1
-30
-30
-38
-18
+ 7

40 0 a
384 a

377a

410a
427 a
405a

371
367
345
377
414
3t3

-29
-17
-32
-33
-13
-22

'1
0

CDco

CD

0 P
cr 



TABLE ~DLX

SUM14ARY OF IN~DIVIDUAL TEST LOTS-JUNE 1 THR{OUGHI JUTNE 30, 1953 (continued)
Institute Data versus Mill Data

File Mill Fin- Date Mch.
No. Code ish Made No.

Bursting
Basis Weight, Caliper, Strength,

lb. points p.s~i. gage
ire Mill Diff. IPC Mill Diff. IPC H-ill Diff.

G.E.
Puncture,

units
IPC Mill 

In
Diff. IPC Mill

Elmendorf Tear,
g. /sheet

Diff .
Acrpss

Ire Mill

Mill I -- 42--lb. Linerboard

+ 1 31 32 + 1 321a
+ 2 33 34 + 1 343
+'2 33 27 - 6 355

363
359
352

+42 3 7 3 a
+16 3 91 a
- 0

Current 11ill Average: 43.0 42,6 -0.4 13.8 13.4 -0.4 105 107 +:~2 32 31 -l1 340 358 +18 390 429 +39

.. i TABLE XXX

Mill J -- 42-lb. Linerboard

- 9 32
- 5'. 32
- 7 31
- 3 '31
- 1 32
- 2 33
- 3 32
- 3 31

36 + 4 328a
35 + 33
36 + 5 385
35 -i4 30
34 + 2 347 a
35 + 2 3 3 9a
34 + 2 353a
34 + 3 32 7 a

42.6 43.1 +0.5 13.6 13.8 +0.2 111 107 - 4 32 35 + 3 345 352 +?17 373 420

TABLE XXXI
mill ic -- 42-lb. Linerboard

No Samples Submitted
'This average includes the readings for one or more specimens which tore beyond the 3/8-inch limit.
Note: All "current mill average" data are calculated from the totals of the individual readings.

154390
154539
154540

I-311
I-312
I-313

WKlS
WF1S
WFl S

5/28/53
6/1ii/53
6/12/53

1 42.7
1 43.0o
1 43.2

42.5
42.4
42.7

-0.2
-0. 6
-0.5

13.4
14.2
13.6

13.2
13.8
13.2

-0.2
-0. 4
-0.4

107
105
103

108
107
105

154350
154351
154380
154381
154467
154468
154552
154$-53

Diff .

j-425
J-426
J-427
j-428
J-429
J-430
J-431
J-432

" 0

C-' tCD

0 "

bf- i

0

Ipq

C,.

C--

t-4

0

B.F.
B.F.
B .F.
B.F,
B.F.
B.F.
B.F.
B.F.

5/11/153
5/11/53
5/20/53
5/20/53
61 1/53
6/ 1153
6/ 9. /53
6/ 9/153

419
427
441

- 43.2
-- 43.4
-- 42.9

-- 43.4,
-- 42.0
-- 41.9
-- 42.0o
-- 42.0

+46
+36
+33

43.0
43.1
43.8
43.5
42.4
42.4
43.2
43.1

-0. 2
-0.3
+0. 9
+0. 1
+0. 4
+0.5
+1.2
+1. 1

Current Mill Average:

13.7
13.5
13,7
13.6
14.1
13.9
13.2
13.1

13.9
13.8
14.0o
13.9
14.0o
14.0
13.5
13.4

+0.2
+0.3
+0,3
+0.-3
-0. 1
+0.1
+0.3
+0.3

112
110
114
116
106
108
110
110

103
105
107
113
105
106
107
107

365
354
378
361
350
349
335
326

+37
+21
- 7
+11
+ 3
+10
-18
- 1

3 69 a
364'-a-
32 8 a
408a
373a
3 72 a
392a
381a

436
389
405
1429
420
433
441
409

+67
+25
+77
+21
+47
+,.61
-49
+28

'1d
01

CD
ca
w

~-CD

+47



TABLE =XII

SU1EAF OPINDVIUALTi±ST OT--J hE 1 TILROUG}H JUNE 30, 1953 (continued)

Institute Data versus Mill data

1iill Fin- Date
Code ish Maide

Bursting,
Basis W.eight, Caliper, Strei

Mch. lb. points p.s.i.
No. IPC Mill Diff. IPC Mill Diff. IPC Mill

rxgth,
gage
Diff.

G. E.
Puncture,

units
IPC Mvill Diff. IPC

In
Mill

Elmendorf Tear,
g. /sheet

Across
Diff. IPC Mill

1iill L -- 42-lb. Linerboard

13.8
12.9
12.6
12.3
12.5
12.5

+0.3
-0.8
-0.3
-0. 4
-0. 4
-0.5

99
.113
ill
108
107
107

106
111
109
i11
112
ill

+7 34
-2 35
-2 33
.+3 34
+5 33
+4 36

Current M.ill Average: 43.6 43.0 -0,6 13.1 12.8 -0.3 108 110 + 2 34 350 392 442 377 446 +69

P.This average includes the readings for one or more specimens which tore beyond the 3/8-inch limit.
Note: Ill1 "current mill averages data are calculated from the totals of the individual readings.

F'd
0

F1

02

o,1,

dl- CD

File
No.

154427
154428
154578
154579
154590
lSFS81

L-183
L-184
L-185
L-186
L-187
L-188

5/20/53
5/21/53
6/ 2/53
6/ 3/53

1 43.2
1 43.7
1 43.9
i 44.1
1 43.7
1 43.2

42.8
42.4
43.3
43.0
43,2
43.0

-0.4
-1.3
-0. 6
-1. 1
-0.5
-0.2

13.5
13.7?
12.9
12.7
12.9
13.0

Diff.

'10

CDP

I'CD

b1'1

04
00

Iiq

C+-

t,.

'4

0
a

360
369
391
395
407
432

- 3
+17
+46
+50
+70
+73

36a

3 7 0 a
31a

38Q9a

400
418
457
438
465
495

+19
+29
+95
+68
+94

+l06



TAB3LE XXXIII

SUMMLARY OF INDIVIDUAL TES9T LaOTS--JUNE 1 THROUGH JUNE 30, 1953 (continued)

Institute Data versus Mill Data

File Mill Dat e
No. Code Finish Made

Basis Wei,
Mchi. lb.
No. IPO 'Mill

Bursting
ght, Caliper, :-Strenigth I

points P.S~i. ~g
Di-ff. IPC Mill Diff. IPC Mill Diff. IPC

G. E..
'uncture,

nnil ts,

ijill Diff.
In 

IPC Mill

Elmendorf Tear
iz. /sheet

ijiff. IPC
Across
14ih

Hiljl M -- 42-lb. Linerboard.

33 38 +5
35 36 +1
33 37 +4
33 34 +1
35 36 +1
33 33 0
34 34 0
32 31 -1
34 31 -3
33 34 +1

Current Mill Average 42.9 42.8 -0.1 13.51 12.6 -0.9 il1 111 0 34 34 0 389 404 +15 403 441 +38

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

Note: All "current mill average" data are calculated from the totals of the individual readings.

154356
154357
154364
154365
154472
1541473
154550
154551
154576
154577

M-168
iM-169
M-170
M--171

1.-173
M-174 
M.-175
,-.-176
M-177

5/21/53
5/22/53
5/24/53
5/27/53
6/ 2/53
61 3/53
6/11/53
6/12/53
6/16/53
6/17/5 3

IY.

W.
W.
7N.
W.
N1.

W.

4 4.
4 43.8
2 41.7
2 42.7
2 43.2
2 43.2
2 43.1
2 42.2
2 43.0
2 42.4

43.8
43.7
41.4
41.7
43.3
43.0O
43.5
42.0
42. 9
42.4

-0. 1
-0.3
-1. 0
-t-0. 1
-0.2

-0. 1
0.0

13.9
13.9
13. 1
13.5
13.5
13.0
13.6
13.4
13.7
13.1

110

O.-,. s-i

CD. P.

O 11

CI.

0
H C
O "

13.5
13.2
12.9
13.0
12.6
12. 0
12.5
12.0
12,3
12.2

-0.7?

-0.5
-0. 9
-1.0
-1. 1
-1.4

-0. 9

115
105
100
107
115
ill
116
113
114
116

Diff.

115
108
101
106
113
112
113
114
113
110

0
+3
+1
-l
-2
+1

-3
+1
-1
-6

4ll1'
439a

375

382

385a
374a
379a
375a

463
477
392
398
391
373
387
381
377
398

+52
+38
-117
- 3
+ 9
+ 5
+ 2
+ 7
- 2
+23

39bb'
39 la
395a.
391a
4oga
411a

407a
407a
398a

449
461
443
416
471
462
461
4~10

399
441

to

Cl.

CD

I-.

+51
+70
+48
+25
+62
+51
+36
+ 3
- 8
+43

'1
0
'19

Ca

ad I'd

ct- CD



TABLE XXXIV

SUiMARY OF INDIVIDUAL TEST LOTS--JUiA 1 ThROUGH JUiL 30, 1953 (continued)

Institute Data versus Mill Data

BE

File Mill Date Mch.
No. Code Finish Made ITo. IPC

tsis Weight,
lb.
Mill Diff. IPC

Caliper,
points
Mill Diff. IPC

Bursti
Streng

-p.s. i.
Mill

ng
th

G. E.
Puncture,

gage __unit s
Diff. IPC Mill Diff.

In
IPC Mill

Elmendorf Tear
g./sheet

Diff. IPC
Across

Miill Diff.

Mill 0 -- 42-lb. Linerboard

154382 0-1
154538 0 - 2b

W.F. 5/29/53 3 41.0 41.5 +0.5 11.6
42.4 42.5 +0.1 12.4

11.8 +0.2
11.8 -0.6

105
108

100 - 5 31
31

320 307 -13 365a
3 4 7 a 304 -43 37 1 a

Current "'ill Average: 41.? 42.0 +0.3 12.0 11.8 -0.2 107 31 333 305 -28 368 377 + 9

aThis average includes the readings for one or gore specimens which tore beyond the 3/8-inch limit.

bThis sample was received at the Institute without a mill code identification. The mill data sheet which was sent
sample description. The sample was arbitrarily identified as "0-2".

Note: All "current mill average" data are calculated from the totals of the individual readings.

TjABLE XXXV

Mill E -- 44/46--lb. Drum Linerboard

o 
with the sample did not carry a

- 2 39 39 0 390a

- 5 37 37 0 4 0 4a
+ 3 36 34 -2 370
- 9 38 40 +2 404a

+ 1 38 39 + 1 387 a

Current kill Average: 46.6 46.6 0.0 14.7 13.9 -0.8 105 103 - 2 38 38 0 391 377 -14 396 415 +19

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

bThis sample was identified as 47-lb. Linerboard.

iTote: All "current mill average" data are calculated from the totals of the individual readings.

d 0

CO0 

coo J1(D

Iwc+

'-

Ct-

Ct

H_5 b

1-6b
E-7b

i-llb

364 - 1
389 +18

154358
154359
154416
154548
154549

W.F.

W.F.

W.F.
W. F.

5/27/53
5/29/53
6/ 3/53
6/17/53
6/19/53

2 46.6
2 47.4
2 46.4
2 45.9
2 46.7

45.6
47.4
47.7
45.9
46.6

-1.0
0.0

+1.3
0.0
-0.1

15.1
14.5
13.7
14.6
15.8

14.1
13.6
12.8
14
15.0

-1.0
-0.9
-0.9
-0.6
-0.8

115
102
111

99
97

113
97

114
90
98

365
354
340
455
370

-25
-50
-30
+51
-17

396
390
399
457
432

424a
400a

398a
385 a

375a

-28
-10
+1
+72
+57

'1-
0

nn
'd'10

01-d 'ii
0 ol
Ct- 0


