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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM.
(Data for November and December, 1968)

SUMMARY

GENERAL

Participation Data:

Previous Period

Period Sept.-Oct., 1968
Number of machines 33
Number of rolls 123

B. Distribution of Mediums by Type:

Semichemical 31
Bogus 2
Kraft 0

C. New Participants: None

D. Nonparticipants: 1. Chesapeake (West
Point).

2. Continental Can
(Hopewell No. 1).

3. Olinkraft (W.
Monroe Numbers
1, 2, and 3).

4. St. Joe (Port
St. Joe No. 1).

5. St. Regis
(Coshocton No. 1).

6. Union Camp
(Monroe No. 2).

7. West Virginia
(Covington No. 7).

Current Period

Nov.-Dec., 1968

35
121

32
2
1

None

1. Chesapeake (West
Point).

2. Olinkraft (W.
Monroe No. 1
and 3).

3. Owens-Ill., Inc.
(Big Island No. 1
and 3).

4. St. Regis
(Coshocton No. 1).

5. Union Camp
(Monroe No. 2).

PART I.

A.
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PART II. QUALITY DATA . ....

A. Summary of Physical Test Data

Test

Basis weight
lb./1000 ft.2

Caliper, pt.

Concora flat
crush, p.s.i

Current
Machine Averages

Report Max. Min.

Cur. 29.0 25.0 26.9
Prev. 28.5 25.4 26.9

Cur. 11.5 9.0 10.3
Prev.. 11.6 9.2 10.3

Cur. 51.8
Prev. 50.8

F.K.I. Averages
Current Cumulative

27.0
27.0

10.4
10.4

43.0
43.0

36.4 42.5
34.9 42.9

Single-face flat Cur.
crush, p.s.i. Prev.

39.3 27.3 31.6
37.2 28.3 32.4

B. Summary of Runnability Data

Runnabilitv Previous Period
Speed, Tension, No. % of Cum.,
f.p.m. lb./in. of Rolls Total %

Min.
Min.
1/2

1
1-1/2

13 10.6
.8 6.5
11 8.9
15 12.2
76 61.8

100.0
89.4
82.9
74.0
61.8

Current Period
No. % of Cum.,

of Rolls Total %

6 5.0
9 7.4

25 20.7
20 16.5
61 50.4

100.0
95.0
87.6.
66.9
50.4

C. Trends in Quality Data in Current Report With Reference to Data from
Previous Report 

Physical Tests:

Basis weight:
Caliper:
Concora flat crush:
Single-face flat crush:

Same as previous report.
Same as previous report.
Decreased from 42.9 to 42.5 p.s.i.
Decreased from 32.4 to 31.6 p.s.i.

Comment: It may be noted that only minor quality changes are indicated for
all four physical tests.

Runnability: 

at minimum tension:
at minimum tension:
at 1/2 lb./in. tension:
at 1 lb./in. tension:
at 1-1/2 lb./in. tension:

Decreased from
Increased from
Increased from
Increased from
Decreased from

Comment: Significant changes in runnability were noted at the following levels:

Level Change

<600 f.p.m. at minimum tension
600 f.p.m. at 1/2 lb./in. tension
600 f.p.m. at 1 lb./in. tension
600 f.p.m. at 1-1/2 lb./in. tension

Significant decrease
Significant increase
Significant increase
Significant decrease

32.7
33.0

<600
600
600
600
600

<600 f.p.m.
600 f.p.m.
600 f.p.m.
600 f.p.m.
600 f.p.m.

10.6 to
6.5 to
8.9 to

12.2 to
61.8 to

5.0%.
7,4%.

20.7%.
16.5%.
50.4%.
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CONCORA CALIBRATION DATA

Summary of Data (Number and Percentage of Machines Included Within

the Indicated Ranges)

Previous Period
No. of

Machines

4

10

12.

22

, I 26.

% of
Total

15.4

38.5

46.2

84.6

100.0 a

Current. Period
No. of

Machines

5

10

15

24

25

% of
.Total

20.0

40.0

60.0

96.0

100.0 b

B. Significance of Calibration Data

The current level of agreement between Institute and mill Concora

flat crush data compares favorably with that for the previous report.

aMaximum percentage difference was -16.3.

Maximum percentage difference was -10.6.

Range,

+ 1.0

+ 2.5

+ 5.0

. +10.0

Max.
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INTRODUCTION

As requested by the Technical Division of the Fourdrinier Kraft Board

Institute, Inc., the reports pertinent to the continuous evaluation of corrugating

medium have been prepared by The Institute of Paper Chemistry on a bimonthly in-

stead of monthly basis:since August 1, 1961. Report Five, however, covered a

period of three months - Aug., Sept., and Oct., 1967. This adjustment was re-

quested by the Technical Division in order to have future bimonthly base-line

reports on corrugating medium correspond, in terms of the period covered, to the

bimonthly base-line reports on linerboard. It should also be noted, with regard

to the periods covered by these reports- that the base-line study on corrugating

medium was temporarily discontinued during the months of November and December,

1967, in accordance with instructions from the Technical Division. Hence, no

report is available for these two months. The study was resumed on January 1,

1968 and the current report summarizes the data obtained during November and

December, 1968, on 121 rolls of corrugating medium submitted for evaluation from

thirty-five machines.

Each roll was evaluated at the Institute for basis weight, caliper,

Concora: flat crush (tested immediately after fluting), H. and D. flat crush on

single-faced board, and runnability. The reader's attention is directed to the

fact that the current base-line report is the fifth one in which Concora flat crush

results were obtained on specimens tested immediately after fluting. Runnability

was evaluated by corrugating each roll under standardized conditions on the

Institute's single-facer into A-flute board at 600 feet per minute with minimum

tension and recording the draw factor at this speed and tension if the roll ran

satisfactorily. If unsatisfactory runnability occurred at this speed and tension,

the single-facer was slowed down in increments of 25 f.p.m. using minimum tension
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until satisfactory runnability was obtained, i.e., until there was no visual

evidence of fractured flutes. In this latter case the draw factor was recorded

for the highest speed below 600 f.p.m. (with minimum tension) at which the roll

ran satisfactorily. On the other hand, if initial fabrication of the roll was

satisfactory at 600 f.p.m. with minimum tension, further runs were made at 600

f.p.m. using higher tension to determine the maximum tension at 600 f.p.m. which

the medium could sustain without visual evidence of fracturing. The higher tensions

used at 600 f.p.m. were 0.5, 1.0, and 1.5 lb. per inch. For each roll, flat crush

was determined on the single-faced board obtained at a speed of 600 f.p.m. with

minimum tension, or if the roll could not be corrugated satisfactorily at 600

f.p.m. with minimum tension, flat crush was determined oh the single-faced board

obtained at the highest speed below 600 f.p.m. at which the medium could be cor-

rugated with minimum tension. The flat crush results on the single-faced board,

in addition to supplying information about quality, also provide data which may

be useful to each participant as a means of evaluating the nature of the quantita-

tive relationship between Concora flat crush and combined board flat crush for

his medium.

For each participating machine, test data for the current period are

shown in Table I and presented graphically in Fig. 1 and 2. A tabulation of the

number of rolls and type of medium evaluated is also given'in Table I for each

machine. The current machine test averages given in Table I are the means for

each test property of the averages obtained on all rolls of corrugating medium

evaluated from a given machine during the current period. In addition to the

current machine test averages, Table I also presents current F.K.I. averages,

cumulative F.K.I. averages, and F.K.I. indexes. The current F.K.I. average for

each test property is the mean of the current machine averages for the same property



TABLE I

SUMMARY OF CURRENT MACHINE AVERAGES

NOVEMBER - DECEMBER, 1968

MILL NO. OF
CODE ROLLS

BASIS
TYPE OF WEIGHT,
MEDIUM LB.

CALIPER,
POINTS

CONCORA FLAT
CRUSH, P.S.I.

rD p
ci- O
0 (D

c 0H

td'M

(D
.4

SINGLE-FACE (
FLAT CRUSH,

P.S.I.

A 4 SEMICHEMICAL
B 4 SEMICHEMICAL
C 4 BOGUS
D 4 SEMICHEMICAL
E 4 SEMICHEMICAL
F 4 SEMICHEMICAL
G 4 SEMICHEMICAL
H 4 SEMICHEMICAL
I 4 SEMICHEMICAL
'J 2 KRAFT
K 4 SEMICHEMICAL
L 2 SEMICHEMICAL
M 4 BOGUS
N 4 SEMICHEMICAL
0 4 SEMICHEMICAL
P 1 SEMICHEMICAL
Q 4 SEMICHEMICAL
R 4 SEMICHEMICAL
S 3 SEMICHEMICAL
T 4 SEMICHEMICAL
U 3 SEMICHEMICAL
V 2 SEMICHEMICAL
W 2 SEMICHEMICAL
X 4 SEMICHEMICAL
Y 4 SEMICHEMICAL
Z '4 SEMICHEMICAL

AA 4 SEMICHEMICAL
BB 4 SEMICHEMICAL
CC 1 SEMICHEMICAL
D00 4 SEMICHEMICAL

EE 4 SEMICHEMICAL
FF 4 SEMICHEMICAL
GG 2 SEMICHEMICAL
HH 3 SEMICHEMICAL
II 4 SEMICHEMICAL

TOTAL 121

CURRENT F.K.I. AVERAGE
CUMULATIVE F.K.I. AVERAGE
F.K.I. INDEX, PERCENT

26.1
29.0
26.4
25.9
26.8
27.4
25.0
25.6
26.7
27.9
27.7
26.4
26.9
27.1
27.1
25.9
26.2
26.0
27.1
26.9
27.4
27.7
26.3
28.2
26.2
26.4
27.4
26.7
27.8
27.4
27.2
26.1
27.1
27.4
26.9

9.6
11.5

9.0
10.6
10.5
10.9
10.3
9.8

10.3
9.0

11.1
11.0
10.0

9.7
11.1
10.7
10.5
10.2

9.7
10.6
10.7
10.5
9.2

10.2
10.9

9.7
10.8

9.7
10.5
9.8
9.8

10.0
10.8
10.1
10.4

41.3
39.6
44.0
37.7
46.9
44.2
42.0
45.6
42.2
40.4
38.5
39.5
43.8
42.0
41.2
42.2
38.8
43.0
41.4
46.3
42.3
44.0
36.4
51.8
41.0
45.2
41.8
42.4
47.2
41.5
40.8
38.9
42.0
46.9
45.2

30.1
28.5
33.2
27.6
34.0
32.7
32.4
34.4
32.0
32.8
27.3
28.6
31.9
30.6
30.2
33.3
28.8
31.9
31.7
33.4
29.4
34.7
29.8
39.3
31.0
33.0
29.8
30.5
35.1
30.6
30.8
29.2
30.2
33.5
33.4

0

P-

P.
r

p-

C f-

· c±oCn H:
(D cf

I otd-
\OH

ID
n> i+

26.9
27.0
99.6

10.3
10.4
99.0

42.5
43.0
98.8

31.6
32.7
96.6
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for all machines participating in the study during a given period. The cumula-

tive F.K.I. average for a given test property is the mean of the current F.K.I.

averages for the same property for the previous twelve-month period excluding

the average for the current period. The F.K.I. index for each test property is

obtained as follows:

current F.K.I. average! x 10 . i x 
cumulative F.K.I. average

The F.K.I. index for each test property provides a convenient means of comparing

current average quality with corresponding average quality for the previous six

periods. An index greater than 100% indicates, of course, that current average

quality is higher than the corresponding average quality for the previous six

periods; similarly an index below 100% indicates that current average quality is

lower than the corresponding average quality for the previous six periods.

The test results obtained on the rolls submitted from the production of

individual machines during the current period are shown in Tables II through XXXVI

for Machines A through Z and Machines AA, BB, CC, DD, EE, FF, GG, HH, and II,

respectively. For each machine, the maximum, minimum and average results obtained

on each roll are shown for all test properties except basis weight for which only

the average is shown; in addition, the overall average result for all rolls sub-

mitted from a given machine is shown for each test property. The latter overall

averages are reported as "current machine averages". A cumulative machine average

for each test property is also shown and represents the mean of the current machine

averages for the same property for the previous six periods (excluding the current

period). Also shown for each machine and for each test property in Tables II to

XXXVI are a machine factor and machine index which are defined as follows:

current machine averagecurrent machine average x 100 = machine factor (%)
cumulative machine average

current machine averagecurrent machine average x 100 = machine index (%)
cumulative F.K.I. average



TABLE II

SUMMARY OF TEST RESULTS FOR MACHINE A

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

A-1 10-19-68
A-2 11- 4-68
A-3 11-26-68
A-4 12- 1-68

320
321
322
323

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

Following footnotes for Tables II

AMimum tension at 600 f.p.m.
600 f.p.m. minimum tension.

26.1
26.3
26.0
26.0

9.9
9.6

10.2
10.3

26.1
26.8
97.4
96.7

- XXXVI:

9.0
8.6
9.4
9.5

9.5
9.1
9.9
9.9

9.6
9.6

100.0
92.3

47.4 40.8 43.9
43.8 39.0 40.9
45.0 37.2 41.3
42.6 35.4 39.2

41.3
41.9
98.6
96.0

TABLE III

SUMMARY OF TEST RESULTS FOR MACHINE B

TYPE OF MEDIUM- SEMICHEMICAL

B-1 10-24-68
8-2 10-25-68
8-3 11-13-68
B-4 11-25-68

3074
3131
3361
3721

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

28.1
30.6
29.1
28.0

29.0
28.4

102.1
107.4

11.9
12.8
11.9
11.9

10.5 11.2
11.8 12.4
11.0 11.4
10.7 11.0

11.5
11.0

104.5
110.6

(D X
I Oi
0 (D

0o

(D
z

33.4
30.0
31.2
30.8

30.4
28.2
30.0
27.6

1.5
1.5
1.5
1.5

1.572
1.574
1.572
1.576

31.8
29.4
30.7
28.6

30.1
31.6
95.2
92.0

1.574

42.6
41.4
40.2
42.0

37.8
35.4
36.6
39.0

40.6
39.0
38.4
40.6

28.0
29.4
30.6
30.8

26.4
26.4
28.4
29.0

26.9
27.7
29.5
29.8

1.5
1.5
1.0
0.5

1.571
1.560
1.555
1.548

39.6
40.8
97.0
92.1

0
r_

1-i

P
(D
I i

i-j

Fbd

0
P

N ci-
0 ct

t- rH.
CD cr

cr c-
(D

r "

I o
V) .

28.5
30.7
92.8
87.2

1.559

I



TABLE IV

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- BOGUS

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

C-1 10-10-68
C-2 10-29-68
C-3 11- 6-68
C-4 11-27-68

516
517
518
519

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.4
27.0
25.8
25.4

26.4
27.0
97.8
97.8

10.0 9.0 9.4 47.4
10.0 9.0 9.5 45.6
9.4 8.0 8.7 46.8
9.6 8.0 8.6 45.0

9.0
9.9

90.9
86.5

TABLE V

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

D-1 10-15-68
D-2 10-29-68
0-3 11-15-68
0-4 12- 6-68

27
29
31
33

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.3
25.6
25.7
26.0

25.9
26.2
98.8
95.9

C

34.2
34.8
35.8
33.2

32.2
31.0
33.2
31.2

42.6 45.2
39.0 42.1
42.6 45.5
40.8 43.3

44.0
41.0

107.3
102.3

33.4
33.0
34.4
32.1

1.5
1.5
1.5
1.5

o
C.

Cl- H.ce(D p,

0ct For

C-

H

C-

(D

C)
ct

1.566
1.571
1.574
1.566

33.2
32.4

102.5
101.5

1.569

D

11.5
11.8
10.7
10.1

10.3
10.7
10.1
9.8

11.0
11.1
10.3
10.0

45.6
37.8
37.8
45.6

37.8 41.6
34.2 36.0
30.0 34.1
36.0 39.1

31.4
27.6
28.0
28.2

28.0
24.4
26.6
26.0

10.6
10.2

103.9
101.9

30.3
25.9
27.2
27.1

1.0
1.5
1.0
1.5

1.562
1.554
1.556
1.567

37.7
41.3
91.3
87.7

27.6
31.2
88.5
84.4

1.560



TABLE VI

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

MILL BASIS WT.,
DATE ROLL LB./M.

CODE MADE NO.
CALIPER, PT

SQ. FT. MAX. MIN.

CONCORA FLAT CRUSH,
P.S.I.

AV. MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

E-l 11- 6-68
E-2 11- 7-68
E-3 11-30-68
E-4 12- 1-68

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.5
26.5
26.9
27.4

26.8
27.0
99.2
99.2

10.9
10.7
10.8
10.8

9.8
10.0
10.1
10.3

10.4
10.4
10.5
10.6

10.5
10.5

100.0
101.0

TABLE VII

SUMMARY OF TEST RESULTS FOR MACHINE. F

TYPE OF MEDIUM- SEMICHEMICAL

F-I 10- 7-68
F-2 10-16-68
F-3 11-23-68
F-4 11-24-68

167
168
169
170

27.8
27.5
27.4
26.7

12.0
11.0
11.5
11.2

11.0
9.9
10.3
9.8

11.4
10.7
10.9
10.7

CURRENT MACHINE AVERAGE 27.4
CUMULATIVE MACHINE AVERAGE 27.3
MACHINE FACTOR, PERCENT 100.4
MACHINE INDEX, PERCENT 101.5

See Table II for Notes A and B.
Maximum speed at which this roll could be

EMaximum speed at which this roll could be
maximum speed at which this roll could be
Maximum speed at which this roll could be

corrugated with
corrugated with
corrugated with
corrugated with

10.9
11.3
96.5

104.8

minimum tension was 350
minimum tension was 500
minimum tension was 400
minimum tension was 300

E
(Do)

OcD
MIi

(D

(D

48.6 43.8
46.2 41.4
52.8 46.2
54.0 43.8

45.4
43.9
49.6
48.8

33.2
34.2
37.0
37.2

30.4
32.0
34.6
33.2

31.6
33.3
36.1

'35.2

1.0
1.0
1.5
1.5

46.9
47.2
99.4

109.1

1.560
1.565
1.566
1.564

34.0
35.0
97.1

104.0

1.564

50.4 40.8
50.4 45.0
49.2 40.2
44.4 37.2

45.1
47.4
44.6
39.6

33.0 30.4
36.0 35.0
34.0 32.0
32.2 29.6

31.8
35.5
33.1
30.3

NOTE C
NOTE D
NOTE E
NOTE F

1.557
1.557
1.553
1.550

44.2
42.2

104.7
102.8

It
0

Pi

H.

P-CD

fib

r -

(D c

e ri
AD

ro.-o -

(\) 

32.7
31.8
102.8
100.0

1.554

f.p.m.
f.p.m.
f.p.m.
f.p.m.



TABLE VIII

SUMMARY OF TEST RESULTS FOR MACHINE G

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

0
CJ
(D P,

-jc± Hr F-

tP

cd

bd
RUNNABILITY 0

DRAW H
LB./IN.*A FACTOR*B QI

G-l 11-14-68
G-2 11-14-68
G-3 11-24-68
G-4 12- 4-68

19
20
21
22

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

See Table II for Notes A and B.
Maximum speed at which this roll

24.9
24.0
25.3
25.7

25.0
25.9
96.5
92.6

10.1
9.9

11.5
12.2

9.0
8.4

10.8
11.0

9.4
9.1
11.1
1-1.6

10.3
10.6
97.2
99.0

43.8 40.2
45.6 40.8
45.6 41.4
40.2 39.0

42.5
42.5
43.2
39.7

42.0
44.8
93.8
97.7

could be corrugated with minimum tension was 500 f.p.m.

TABLE IX

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

H-1 10- 7-68
H-2 10-21-68
H-3 11-11-68
H-4 11-19-68

560
561
562
563

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.3
25.0
25.5
25.8

25.6
26.2
97.7
94.8

10.9
10.3
10.6
10.3

9.5 10.0
9.1 9.6
9.7 10.1
9.0 9.7

9.8
10.2
96.1
94.2

34.8
34.0
36.2
30.6

28.4
31.4
32.8
28.6

32.4
32.8
35.0
29.6

MIN.
0.5
0.5
NOTE C

1.530
1.547
1.557
1.536

32.4
34.4
94.2
99.1

1.543

d-TO

ct-

ID

H

0

H

47.4
49.2
53.4
45.6

40.2 44.6
43.2 46.4
41.4 47.9
40.8 43.4

36.0
35.4
35.6
33.6

34.0
32.6
34.8
31.6

35.0
34.2
35.3
33.0

1.0
1.0
0.5
0.5

1.558
1.560
1.554
1.559

45.6
45.6

100.0
106.0

34.4
35.1
98.0

105.2

1.558

(D

0
ct-

-i1

(Dtd

i-d

aq
CD

OLM



TABLE X

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

I-I 10- 2-68
1-2 10-16-68
1-3 10-30-68
1-4 11-13-68

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.8
26.8
26.9
26.3

26.7
27.8
96.0
98.9

10.7
10.2
10.9
10.3

10.2
9.7

10.5
10.0

10.4
10.0
10.7
10.1

43.8 37.8
45.0 39.0
43.8 37.8
45.6 43.2

10.3
10.3

100.0
99.0

TABLE XI

SUMMARY OF TEST RESULTS FOR MACHINE J

TYPE OF MEDIUM- KRAFT

J-1 11-22-68 5
J-2 11-22-68 6

27.9
27.9

9.4 8.5 8.9 42.0 37.2 40.0
9.5 8.5 9.1 44.4 38.4 40.7

33.4 31.0 32.2
35.0 32.2 33.4

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

651
652
653
654

hdOO(D (n
o co
oi-

:

CD

40.9
42.1
40.8
44.8

31.2
34.6
35.6
33.2

29.6
30.6
30.2
29.8

30.3
32.9
33.1
31.5

1.5
1.5
0.5
0.5

1.569
1.567
1.558
1.561

42.2
45.0
93.8
98.1

32.0
34.3
93.3
97.8

1.564

Ir
0

-i

'-
H.

CD
F1

27.9
28.6
97.6
103.3

9.0
9.1

98.9
86.5

0.5
0.5

40.4
28.9

139.8
94.0

1.560
1.569

32.8
25.4

129.1
100.3

bd
o
PI

H
-coOy

o c+

oD 
c+ d-

(D

P'9
I 0
r) 

1.565

I



TABLE XII

SUMMARY OF TEST RESULTS FOR MACHINE K

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

K-l 10-23-68
K-2 10-30-68
K-3 11-22-68
K-4 11-30-68

4471
4411
4383
4373

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

28.0
27.9
29.8
25.2

27.7
28.8
96.2

102.6

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

L-l 11- 5-68 2912
L-2 12- 3-68 1382

26.3 11.5 10.5 11.0
26.4 11.7 10.8 11.1

42.0 36.0 39.0
43.2 36.0 40.0

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

11.0
10.9
13.0
11.0

10.5
10.3
12.0
10.3

10.8
10.5
12.5
10.6

42.6 37.2
43.8 39.0
40.8 37.8
35.4 33.0

40.4
40.4
39.5
33.8

27.6
30.4
29.4
26.0

25.8
27.8
27.4
24.2

11.1
11.2
99.1

106.7

o 0
0. _-. e

ro P-

Zoi) ePo

(C
Ht
bt
0

H

c-

0

1.5
1.5
MIN.
1.5

38.5
40.7
94.6
89.5

1.571
1.568
1.545
1.5 1

26.7
28.9
28.4
25.1

27.3
30.6
89.2
83.5

1.564

TABLE XIII

L

26.4
26.3

100.4
97.8

30.4 26.4
29.8 28.2

11.0
10.1

108.9
105.8

28 2
29.0

1.5
1.5

39.5
42.4
93.2
91.9

1.572
1.570

28.6
32.3
88.5
87.5

1.571

w
(D

0
Cf

OF

s \J-o1 T
It~-



TABLE XIV

SUMMARY OF TEST RESULTS FOR MACHINE M

TYPE OF MEDIUM- BOGUS

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

M-1 10-10-68
M-2 10-28-68
M-3 11-18-68
M-4 11-27-68

416
417
418
419

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.4
26.4
26.1
27.7

26.9
27.0
99.6
99.6

10.7
10.7
10.1
10.9

TABLE XV

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

N-1 10-22-68
N-2 10-24-68
N-3 11-11-68
N-4 11-18-68

216
218
220
221

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE-FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.7
27.8
26.4
27.4

27.1
27.0

100.4
100.4

10.0
10.2
10.2
9.4

w Fd
(D 

0 (D

c 
t-
(D

(D
0

9.8 10.2
9.3 9.8
9.2 9.7
9.6 10.4

46.8
45.6
45.6
46.8

43.8
42.0
40. 2
40.2

45.4
44.0
42.6
43.3

35.0
33.2
31.0
32.6

33.0
32.0
28.8
30.6

10.0
10.0

100.0
96.2

34.2
32.5
29.8
31.2

1.5
1.5
1.5
1.5

43.8
41.8

104.8
101.9

1.572
1.577
1.577
1.574

31.9
31.5

101.3
97.6

1.575

N

9.5 9.8
9.5 9.8
9.7 10.0
9.1 9.2

46.8
46.8
42.6
45.6

36.0
38.4
36.0
42.0

42.5
43.2
38.5
43.9

32.0
32.2
30.8
32.8

29.4
28.2
29.6
31.4

30.9
29.5
30.0
32.2

9.7
10.6
91.5
93.3

C)

P-

0

IFb1

0

P

c_. p.
(D ctF
o Z

ID

\ H

1.0
1.5
1.5
1.5

1.564
1.565
1.560
1.558

42.0
42.6
98.6
97.7

30.6
31.7
96.5
93.6

1.562



TABLE XVI

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

0-1 11-22-68
0-2 11-22-68
0-3 12- 3-68
0-4 12- 3-68

43
44
45
46

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.3
27.6
26.7
26.8

27.1
26.4

102.6
100o4

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

P-l 10- 4-68 817 25o9 11.3 10.0 10.7 46.2 40.8 42.2 34.8 32.2 33.3

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

25.9
26.9
96.3
95.9

10.7
10.4

102.9
102.9

0

11.9 10.8
12.0 11.3
10.8 10.5
11.0 10.2

11.3
11.8
10.7
10.7

40.8
41.4
43.2
.46.8

34.8
38.4
40.8
43.2

38.5
39.6
42.4
44.5

29.2
31.6
32.8
32.2

28.0
27.6
29.2
29.6

11.1
11.0

100.9
106.7

28.7
30.0
31.3
30.8

" 0
0 i

C-a. I-
CD P,
0 F
c+- H-

0\ (D
ro *

td
OD

c-b

Hl-ctH^
P-s

MIN.
MIN.
1.0
1.5

41.2
41.5
99.3
95.8

1.553
1.553
1.567
1.569

30.2
29.9

101.0
92.4

1.561

TABLE XVII

P

42.2
47.4
89.0
98.1

1.5 1.558

33.3
37.2
89.5
101.8

1.558

D
Id

IIo

t* 

(DHq
(D (



TABLE XVIII

SUMMARY OF TEST RESULTS FOR MACHINE Q

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

Q-1 10-14-68
Q-2 10-28-68
Q-3 11-15-68
Q-4 12- 6-68

28
30
32
34

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

25.4
26.6
26.3
26.4

26.2
26.3
99.6
97.0

10.8
11.8
10.5
10.9

9.9
11.0

9.5
10.1

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

R-1 10-17-68
R-2 11- 6-68
R-3 11-15-68
R-4 12- 9-68

788
789
790
794

26.3
26.7
25.4
25.5

11.5
11.4
10.2
10.6

9.7
10.1
8.9
8.7

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.0
26.7
97.4
96.3

10.2
10.2

100.0
98.1

43.0
41.3

104.1
100.0

(D Po
Id Otl

o D
(D

c+M

L.(D

10.3
11.3
10.0
10.5

39.0 36.0
43.8 31.8
42.6 36.0
47.4 36.0

37.6
36.8
40.3
40.7

31.6
27.2
30.2
30.4

28.4
23.6
27.0
28.0

10.5
10.1

104.0
101.0

30.6
26.3
28.9
29.2

1.5
0.5
1.0
1.5

38.8
42.4
91.5
90.2

1.562
1.562
1.564
1.564

28.8
32.4
88.9
88.1

1.563

TABLE XIX

R

10.3
10.8
9.7
9.9

46.8
46.2
43.8
43.2

42.0 44.5
41.4 43.3
40.2 42.0
41.4 42.2

2

H'

OF.

p~i-b

H

cm

to

r0

o.
p-

31.6 29.2
35.0 31.6
32.6 31.4
32.0 29.8

30.7
33.8
32.2
31.0

1.5
0.5
1.5
1.5

1.566
1.553
1.570
1.568

31.9
32.4
98.4
97.6

1.564



TABLE XX

SUMMARY OF TEST RESULTS FOR MACHINE S

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

S-1 10-24-68 16
S-2 11- 5-68 17
S-3 11-20-68 18

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGI
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

BASIS WT.,
LB./M.

SQ. FT.

27.9
26.7
26.8

27.1
E 27.5

98.5
100.4

CALIPER, PT.
MAX. MIN. AV.

10.6 10.0
9.8 9.0
9.5 9.0

10.3
9.5
9.3

9.7
10.3
94.2
93.3

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

42.0 37.2 39.4
43.2 40.8 42.1
46.8 40.8 42.7

41.4
40.3
102.7
96.3

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

32.6
31.4
34.8

30.4
28.6
31.4

31.6
30.1
33.3

31.7
31.1

101.9
96.9

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

1.5
1.5
1.5

1.567
1.576
1.570

1.571

TABLE XXI

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

T-l 9-18-68
T-2 10-10-68
T-3 10-18-68
T-4 10-23-68

1190
1888
2125
2302

25.7
27.4
27.0
27.6

CURRENT MACHINE AVERAGE 26.9
CUMULATIVE MACHINE AVERAGE 26.3
MACHINE FACTOR, PERCENT 102.3
MACHINE INDEX, PERCENT 99.6

CSee Table II .for Notes A and B.
Maximum speed at which this roll could be

11.3
10.5
11.0
11.2

10.0
10,0
10.3
10.5

10.6
10.3
10.7
10.8

10.6
10.6

100.0
101.9

46.2 40.2 43.4
48.6 45.0 46.8
48.6 43.2 45.6
53.4 46.2 49.4

46.3
44.6

103.8
107.7

corrugated with minimum tension was 500 f.p.m.

0

Pi

t:

1-d
0
C' '
(D0

roci-

I
R)

i.I™D

bJc--
0

PH

H

c-

(D

H

0*

T

32.6 28.8
36.8 33.6
35.4 31.2
37.4 34.4

30.5
34.9
33.3
35.1

NOTE C
0.5
MIN.
MIN.

1.540
1.556
1.558
1.552

33.4
34.3
97.4

102.1

1.552 CD
Id
0

cr

Ct(D (D(D HB "0



TABLE XXII

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M. CALIPER, PT.

SQ. FT. MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

U-1 10-23-68
U-2 10-23-68
U-3 11-22-68

7
8
9

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.4
26.8
28.0

27.4
26.8

102.2
101.5

11.0
10.9
11.1

10.3 10.7
10.2 10.5
10.8 11.0

10.7
10.8
99.1

102.9

42.6 36.0 39.6
43.2 40.2 42.0
48.0 43.8 45.4

42.3
46.6
90.8
98.4

TABLE XXIII

SUMMARY OF TEST RESULTS FOR MACHINE V

TYPE OF MEDIUM- SEMICHEMICAL

V-l 9-28-68 270031
V-2 11-26-68 321502

27.0 10.6 10.1 10.3 46.8 41.4 44.5
28.4 10.9 10.1 10.7 46.2 37.2 43.6

38.6 34.4 35.8
34.6 32.0 33.6

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

U

Ct P

0 (D
'-1
ctor
0

cD

CD9
03

30.8
29.2
33.2

27.8
26.4
29.8

29.2
28.0
31.0

1.5
1.5
1.5

1.567
1.565
1.570

29.4
34.3
85.7
89.9

1.568

27.7
27.1

102.2
102.6

10.5
11.1
94.6

101.0

0
p:

I-.H
CD

U.'

b:

0

0 Cr+OFom' m

0 ·
c- c+

(Dr\ n,
z0H

I o
ro -

1.5
1.0

44.0
40.7

108.1
102.3

1.566
1.565

34.7
33.3

104.2
106.1

1.566



TABLE XXIV

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

W-1 11-15-68
W-2 11-15-68

K-L
K-2

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.9
25.7

26.3
27.1
97.0
97.4

9.5 8.8 9.2 37.2 34.2 36.1
9.8 8.8 9.2 40.2 33.0 36.6

9.2
9.5

96.8
88.5

36.4
35.3

103.1
84.6

TABLE XXV

SUMMARY OF TEST RESULTS FOR MACHINE

TYPE OF MEDIUM- SEMICHEMICAL

X-1 9-16-68
X-2 9-24-68
X-3 10-15-68
X-4 10-29-68

690
691
692
693

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

28.9
28.0
27.8
28.0

28.2
27.9

101.1
104.4

W

30.2 29.0
31.0 28.4

29.6
30.0

1.5
1.5

'd

0 r_
c-. 1-
(D P&o -1

0 .
0r\ CD
so hro I

i brl-

Ot

H

0
FtPI

H
c.

1.574
1.572

29.8
31.3
95.2
91.1

1.573

X

10.8
10.5
10.4
10.3

10.0
10.0

9.8
9.9

10.3
10.2
10.1
10.1

55.8 49.8
53.4 48.0
52.2 48.0
56.4 49.2

51.7
51.6
50.8
53.3

39.4 37.4
39.2 38.0
41.6 38.6
41.8 37.8

38.3
38.5
40.3
40.0

10.2
10.1

101.0
98.1

1.5
1.5
1.5
1.5

1.570
1.570
1.574
1.570

51.8
48.7

106.4
120.5

(D

0

c-f
1-H

(D (D

CD rO
P H39.3

37.6
104.5
120.2

1.571



TABLE XXVI

SUMMARY OF TEST RESULTS FOR MACHINE Y

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.9
LB./M.

SQ. FT.
CALIPER, PT.
MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

9-28-68 114
115
116
117

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.3
26.2
26.2
26.3

11.1
11.1
11.7
11.0

10.0
10.5
10.8
10.3

26.2
26.8
97.8
97.0

10.7
10.9
11.1
10.8

45.0
46.2
44.4
43.8

10.9
10.9

100.0
104.8

TABLE XXVII

SUMMARY OF TEST RESULTS FOR MACHINE Z

TYPE OF MEDIUM- SEMICHEMICAL

Z-I 11- 6-68
Z-2 11- 7-68
Z-3 12- 1-68
Z-4 12- 9-68

26.8
26.7
26.0
26.3

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

10.0
10.0
10.0
9.8

26.4
26.8
98.5
97.8

9.8 9.9 46.8 43.8
9.7 9.8 45.6 40.8
9.2 9.6 48.0 40.8
9.3 9.6 49.8 44.4

9.7
9.8

99.0
93.3

Y-1
Y-2
Y-3
Y-4

(Do)

'-1(D Pd rO (Dc+ r\
t?3

(D

39.0 42.5
36.0 39.5
36.0 40.7
39.6 41.5

32.6
31.4
31.2
33.4

31.0
28.8
27.2
30.0

31.9
30.4
30.0
31.5

MIN.
0.5
0.5
0.5

41.0
42.0
97.6
95.3

1.551
1.559
1.560
1.560

1.55831.0
32.5
95.4
94.8

45.6
43.6
44.4
47.2

34.6
32.8
34.6
33.4

33.2
29.0
31.4
32.4

34.0
31.6
33.3
32.9

0

p-r
O

.n

H--P
c-i--c

0

H

P I
-O H-

(EfrN) -

OM

I 0

0.5
1.0
0.5
1.5

45.2
46.0
98.3

105.1

1.558
1.557
1.561
1.564

33.0
34.4
95.9

100.9

1.560



TABLE XXVIII

SUMMARY OF TEST RESULTS FOR MACHINE AA

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.
MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

AA-1 10-18-68
AA-2 10-18-68
AA-3 12- 4-68
AA-4 12- 4-68

1949
1950
1957
1958

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTORt PERCENT
MACHINE INDEX, PERCENT

28.0
28.3
26.4
26.7

27.4
27.3

100.4
101.5

11.0 10.5
11.0 10.0
11.3 10.7
11.1 10.7

10.7
10.7
11.0
11.0

10.8
10.8

100.0
103.8

TABLE XXIX

SUMMARY OF TEST RESULTS FOR MACHINE BB

TYPE OF MEDIUM- SEMICHEMICAL

1897
1970
2648
3048

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.5
27.0
26.3
27.1

26.7
26.7

100.0
98.9

10.2
10.4
9.2

10.3

9.6 9.9
9.6 10.0
8.5 8.9
9.5 9.9

9.7
9.7

100.0
93.3

46.8
46.8
46.2
43.2

37.2 42.6
36.0 41.2
36.0 41.8
40.8 41.8

33.0
31.8
31.6
29.8

28.2
28.8
28.0
28.0

o
o =c-. 

0 D

ro iH
o\ 

\o+P
bi

H0CD"1-.0

01

30.2
30.4
29.8
28.9

0.5
0.5
0.5
1.0

1.565
1.561
1.563
1.562

41.8
42.5
98.4
97.2

29.8
29.8

100.0
91.1

1.563

BB-1
BB-2
BB-3
BB-4

10-26-68
10-28-68
11-19-68
12- 4-68

46.2 38.4
45.0 42.6
46.2 37.2
43.8 38.4

42.2
43.7
41.9
42.0

30.2
31.6
31.4
32.6

28.2
30.4
29.4
29.4

29.3
31.1
30.4
31.1

1.0
0.5
0.5
0.5

1.568
1.565
1.567
1.565

42.4
41.0
103.4
98.6

30.5
31.2
97.8
93.3

ro

HOaI'dco+

.<
(D ,
. D .r
.:0 .J~

1.566



TABLE XXX

SUMMARY OF TEST RESULTS FOR MACHINE CC

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

CC-L 6-29-68 107 27.8 10.9 10.2 10.5 49.2 46.2 47.2 35.8 34.6 35.1

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.8
27.2

102.2
103.0

10.5
11.4
92.1

101.0

TABLE XXXI

SUMMARY OF TEST RESULTS FOR MACHINE DD

TYPE OF MEDIUM- SEMICHEMICAL

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.9
27.7
27.6
26.4

10.2
9.9

10.0
10.0

27.4
27.6
99.3

101.5

9.7 10.0
9.3 9.7
9.2 9.5
9.5 9.9

45.0 40.8 43.0
45.6 40.8 42.6
47.4 41.4 43.4
40.2 34.8 37.0

9.8
10.0
98.0
94.2

0 (D

(D-I-

0

47.2

109.8

1.0 1.562

35.1
31.1

112.9
107.3

1.562

DD-1
DD-2
DD-3
DD-4

10- 8-68
10-22-68
11- 7-68
11-19-68

215
217
219
222

0
r:
p-

d-

t
D

-iP.

H
'd1

o ct
-. P.

cc+

0 H
I C+IX0

33.0 30.8
31.4 28.6
34.4 32.0
29.4 25.8

32.2
29.7
33.0
27.7

1.5
1.5
1.5
1.0

41.5
43.7
95.0
96.5

1.565
1.564
1.561
1.565

30.6
31.9
95.9
93.6

1.564



TABLE XXXII

SUMMARY OF TEST RESULTS FOR MACHINE EE

TYPE OF MEDIUM- SEMICHEMICAL

M-ILL
DATE ROLL

tODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTORB8

EE-1
EE-2
EE-3
EE-4

10-18-68
11- 4-68
11-28-68
12- 1-68

320
321
322
323

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.4
26.9
27.6
26.7

27.2
26.6

102.2
100.7

10.0
10.0
10.4

9.9

9.6
9.5
9.6
9.3

9.9 45.0 38.4
9.8 40.8 38.4
9.9 42.0 40.2
9.7 43.8 38.4

9.8
9.6

102.1
94.2

TABLE XXXIII

SUMMARY OF TEST RESULTS FOR MACHINE FF

TYPE OF MEDIUM- SEMICHEMICAL

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

26.1
26.1
26.1
26.0

26,1
26.8
97.4
96.7

10.2
10.1
10.0
10.5

9.8 10.0
9.8 10.0
9.5 9.9
9.9 10.2

43.2 38.4
43.2 39.0
40.2 34.2
38.4 33.0

10.0 
10.3
97.1
96.2

41.3
40.0
41.4
40.4

32.6
30.6
32.4
30.6

31.6
29.2
30.0
29.0

32.1
29.8
31.4
29.9

o
o C

(_,. F
(D Pv

N) P
ON (D

F
t

o+

I)0

H

O)
C+

ct
dr
ct-
(1D

-
C)

1.5
1.5
1.5
1.5

40.8
43.0
94.9
94.9

1.571
1.574
1.573
1.572

30.8
31.8
96.8
94.2

1.573

FF-1
FF-2
FF-3
FF-4

11- 7-68
11- 7-68
11-29-68
11-30-68

185
186
187
188

40.8
41.3
37.3
36.1

30.4
31.0
29.6
29.0

28.6
29.4
28.0
28.0

29.5
30.2
28.8
28.5

1.5
1.5
1.5
1.5

1.573
1.573
1.574
1.572

38.9
40.7
95.6
90.5

29.2
31.3
93.3
89.3

1.573

(D

o

onc+HMOCD (I)3i \j1

·�. ::



TABLE XXXIV

SUMMARY OF TEST RESULTS FOR MACHINE GG

TYPE OF MEDIUM- SEMICHEMICAL

WILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

GG-1 11- 5-68
GG-2 12- 2-68

2132
982

27.1 11.0 9.8 10.7
27.1 11.6 10.9 11.0

43.2 36.0 40.3
49.2 42.0 43.7

31.4 30.2 30.7
31.4 28.2 29.7

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.1
27.1

100.0
100.4

10.8
11.2
96.4

103.8

TABLE XXXV

SUMMARY OF TEST RESULTS FOR MACHINE HH

TYPE OF MEDIUM- SEMICHEMICAL

HH- 
HH-2
HH-3

10- 2-68
10-19-68
10-19-68

215
216
217

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

27.7
27.6
27.0

27.4
26.8

102.2
101.5

10.9
11.1
11.0

9.3 9.9
9.3 10.3
9.4 10.2

10.1
9.7

104.1
97.1

51.0 45.0 47.9
50.4 43.2 45.7
51.0 45.0 47.2

46.9
43.1
108.8
109.1

e oq
ow

ID
(D

1.5
1.0

42.0
43.9
95.7
97.7

1.573
1.570

30.2
30.5
99.0
92.4

1.572

,ir_PIa
P.

(T)H.

34.6
33.2
35.0

33.0
32.4
32.8

34.0
32.7
33.9

MIN.
0.5
MIN.

1.530
1.559
1.560

00

P-I

hJd

0c+o ct
e_. P.
(D c-

(D
') ~.

\0 H

10
ro )

33.5
34.4
97.4

102.4

1.550



TA8LE XXXVI

SUMMARY OF TEST RESULTS FOR MACHINE II

TYPE OF MEDIUM- SEMICHEMICAL

MILL
DATE ROLL

CODE MADE NO.

BASIS WT.,
LB./M.

SQ. FT.
CALIPER, PT.

MAX. MIN. AV.

CONCORA FLAT CRUSH,
P.S.I.

MAX. MIN. AV.

SINGLE-FACE FLAT
CRUSH, P.S.I.

MAX. MIN. AV.

RUNNABILITY
DRAW

LB./IN.*A FACTOR*B

II-I
11-2
11-3
11-4

II- 6-68
11- 7-68
11-29-68
11-30-68

27.3
27.0
26.6
26.8

CURRENT MACHINE AVERAGE
CUMULATIVE MACHINE AVERAGE
MACHINE FACTOR, PERCENT
MACHINE INDEX, PERCENT

10.9
11.3
10.7
10.7

10.1
9.9

10.1
10.3

26.9
27.1
99.3
99.6

10.5
10.4
10.4
10.4

49.2 43.2 46.8
48.6 42.6 46.7
46.2 40.2 43.6
46.2 39.6 43.6

10.4
10.7
97.2

100.0

37.2 35.0 35.8
35.2 32.0 33.8
33.8 31.0 32.2
33.0 30.2 31.8

45.2
43.6

103.7
105.1

33.4
32.8

101.8
102.1

"10
o 

(D Pf

c+ P-

ft) P.
o\ (D

tD
c+

o
Ii
P-

i-1
(n

(D

H

0

0.5
1.0
1.0
1.0

1.561
1.562
1.566
1.564

1.563

(D

o

HOshd

*(D 

PJ -q

k



Page 28 Fourdrinier Kraft Board Institute, Inc.
Report Eleven Project 2694-2

The machine factor and machine index provide a convenient means for comparing

the current machine average for each test property with either the previous

results obtained on the same machine for the same test property or with the

cumulative result for all machines - i.e., the cumulative F.K.I. average for the

same test property.
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DISCUSSION OF RESULTS

Shown below from Table I are the maximum and minimum current machine

averages obtained for each test property during the current period and the

previous period. Also shown for each test property is the current F.K.I. average

which represents the mean of the current machineaverages and hence is indicative

of the test level being maintained by the industry as a whole for each test property

to the extent that the industry is represented by the participating machines. Also

given for each test property is the cumulative F.K.I. average which represents the

mean of the current F.K.I. averages for the previous six periods.

Current machine
Averages F.K.I. Averages

Period Maximum Minimum Current Cumulative

Basis wt., lb./1000 ft.2 Cur. a 29.0 25.0 26.9 27.0
Prev.b 28.5 25.4 26.9 27.0

Caliper, pt. Cur.a 11.5 .9.0 10.3 10.4
Prev.b 11.6 9.2 10.3 10.4

Concora flat crush, p.s.i. Cur. a 51.8 36.4 42.5 43.0
Prev.b 50.8 34.9 42.9 43.0

Single-face flat crush, Cur. a 39.3 27.3 31.6 32.7
b

p.s.i. Prev. 37.2 28.3 32.4 33.0

The quality data summarized above for the current and previous periods reflect

only minor changes for concora and single-face flat crush, basis weight and

caliper remaining the same.

The runnability data for the 121 rolls evaluated during the current

period and the 123 rolls evaluated during the previous period are summarized on

the next page:

November and December, 1968.

September and October, 1968.

r
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Runnability

Less than 600 f.p.m. with minimum tension

600 f.p.m. - minimum tension

600 f.p.m. - 1/2 lb. per in. tension

600 f.p.m. - 1 lb. per in. tension

600 f.p.m. - 1-1/2 lb. per in. tension

It

the previous

Previous Period
No.
of % of Cum.,

Rolls Total %

13 10.6 100.0

8 6.5 89.4

11 8.9 82.9

15 12.2 74.0

76 61.8 61.8

may be noted from the summaries of runnability data

and current periods that significant changes in the

Current Period
No.
of % of Cum.,

Rolls: Total %

6 5.0 100.0

9 7.4 95.0

25 20.7 87.6

20 16.5 66.9

61 50.4 50.4

given above for

data for the cur-

rent period, with respect to data for the previous period, were evident at the fol-

lowing runnability levels:

Level

f.p.m. at minimum tension

f.p.m. at 1/2 lb./in. tension

f.p.m. at 1 lb./in. tension

f.p.m. at 1-1/2 lb./in. tension

Change

Significant decrease

Significant increase

Significant increase

Significant decrease

For both the current and previous periods the percentages of all rolls runnable

at 600 f.p.m. with minimum tension were approximately the same.

Supplementary to the runnability data, draw factors were determined for

each roll of medium at 600 f.p.m. with minimum tension (or, for rolls with poor

runnability, at the maximum speed runnable with minimum tension) and are given in

Tables II through XXXVI for Machines A to Z and Machines AA, BB, CC, DD, EE, FF,

GG, HH, and II, respectively.

In Table XXXVII, an effort has been made to compare Institute and mill

Concora flat crush test results for each machine for the current period. The com-

parisons shown in Table XXXVII are somewhat fragmentary because the participating

600

600

600

600
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mills are currently changing from submission of Concora flat crush data on condi-

tioned specimens to submission of Concora flat crush data on specimens tested

immediately after fluting. In those cases where mill Concora flat crush data

are still obtained on specimens conditioned after fluting, no differences between

Institute and mill averages for individual rolls are shown, no current machine

averages based on mill data are shown, and no average differences between current

machine averages based on Institute and mill data are shown. It is anticipated

that more meaningful comparisons will be available for future reports as more

mills complete this changeover. The inclusion of these comparisons is made possible

by the fact that interested participants submit their Concora flat crush test results

to The Institute of Paper Chemistry (on data sheets obtainable from the Institute).

This affords each participant an opportunity to review the level of agreement noted

for his data with the levels noted for the other participants. Comparisons of this

kind are a helpful adjunct to other calibration procedures.

The Institute and'mill Concora flat crush data obtained on specimens tested

immediately after fluting (see Table XXXVII) are summarized in Part I of Table

XXXVIII where the following information is given: (1) Current machine averages

based on Institute data, (2) current machine average based on mill data, (3) the

average difference - that is, the difference between the current machine average

based on Institute data and the current machine average based on mill data, and (4)

the maximum difference encountered in comparing Institute and mill test averages for

individual rolls. In Part II of Table XXXVIII the average differences given in Part

I are expressed as percentage differences. In the future, corresponding data (as

it becomes available) from the previous two reports will be included so that the

current levels of agreement may be interpreted with this additional information at

hand.



p S

0rjo

(D a.

40 "

N) H.

IiH
rt (

TABLE XXX7hI

PART C. A COMPARATIVE SOMARRY FOR EACH XXCHMN OF THE COSCORA IFLAT CRUSH AVERAESH USEDW ON INTIETUCH DATA dAD THOSE BASED OH MoIl. DATA

Machine Code

Number of Roll.. C.pared

A 0 C 0 H F 0 H I .5 K L 4 3 a p Q 0 3R7 T 9 0 I Z AA

4 1 4 o 4 4 2 A 0 4 3 4 4 2 a a 4 3 4 3 3 2 0 0 4 0
4 3 4 4 4 2 0 4

Conner. Fl t TC o
0
. p.s.i.

Currot machine -m (InohtmtelC 41.3 39.6 44.0 - 46.9 44.2 41.4 - 42.2 - 38.5 39.5 43.0 40.0 39.0 - - 43.3 41.4 46.3 42.3 44.5 36.4 - - 45.2 - 42.4 - 41.5 40.8 30.9 43.0 4

Current macine v~ (p~li~ 37.9 37.6 40.4 - 47.6 3. 41.1 - 42.0 - 36.9 39.0 1. 40.TLO 2 38.6 - - .0.1 39.1. 42.1 37.8 16.6 35.0 - - 44.6 - 42.4 - 43.8 38.7 39.8 41.3 - 45.3

A verge differeac -3.4 -2.0 -3.6 - +0.7 -4.4 -,0.3 - -o.3 - -i.6 -8.5 -3.1 -1.8 -0.4 - - -29 -. .. 2 4. .. 1 14---8.- .32.-.10...7-a 1

M salou difft.re... -4.9 -5.0 -6.0 - 22 -. -3. - -2.0 - -3.8 -8.7 -0.1 -5.2 -1.3 - - -5.h -2.~ dc -. 14 -. 3--.. 430 . .. 

MAT 11: A TABUL.ATION FOR EACH KACHISE OF MMW AVERSAGE DEUTM CZ (FERCENT) BErram TEE CORCORA FLAT CRUSH
WED23 ON INSTITUTE DATA ADD TEAT 0WED 0S MILLo DATA

Averag difference.

Curret repor (Ne.-D.o.)
10th Report (Svpt.-Oot.)
Rub Repor (JT3F-A.g.)

.8.2 -5.1 ..8.2 _ .1.5 -10.3 -0.7 - -0.5 - -4.2 .1.3 -7.1 ..4.3 -1.0 - - -6.7 .4.8 -9.1 -10.6 +4.T -3.0 - - -1.3 - 0.8 - e5.5 -5.1 +2.3 -1.7 - +0.2

-12.6 -T.7 -1.0 -2.5 .1.3 -14.5 -8.4 - - - -6.5 -2.2 -9.2 .2.6 o7.1l - o5.5 -7.9 -3.5 -2.0 -13.7 - .2.0 - - .6.2 - *0.2 - -1.6 -16.3 oC.8 -9.7 - o0.2

-3.1.5 - -6.8 - -o.g -4.2 -1.5 - -4.2 - - - -d.E -2.4 - - - *0.5 -9.9 -1.2 -12.4 .4.1 -2.8 - - -1.8- - .9.5 - -1E.0 -11.0 2.T. - '- 3.3

'C o p orioom b ooed -m c- re t _o. M .e aver g e includ e na theme _ ile for whih miLl d ata -r sub otted.

A verag d tff.ereao is th e d hfferemcm b mt wee th e curre t -ahine av r g e b a ed ma I nstitute toot reoa ts on

tha bo ed ma ~ ll te t resuIts with th e i nstitute tech res lt. co d ma th e e o o c S ee T able XX V II.

' 1&n in- d if e e m e to the g reat est d fferenc no ctero in comp arin no~tftu tm s d mill toot aver g es f r

indivtduc. ro S. -e T able ESX VII.

Averag e di!f eraf ( perce t) J. vomp ted by dividling the average di!f ereece LA p ...1. (s.h t boc- Ln P art I

of thia. table) by the Imatitote ceemt -mhi..e avrge mad sultip yijig the -ssut by 100.
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In Table XXXIX, a summary of agreement between Institute and mill Concora

flat crush data is given; this summary shows the number and percentage of machines

for which the average percentage differences between Institute and mill Concora flat

crush data were included within ranges of + 1.0, + 2.5, + 5.0, and + 10.0% (the

number and percentage of machines with differences greater than + 10.0% is also

given in Table XXXIX). Data for the previous period is also included to facilitate

comparing the current level of agreement with that for the previous period.

TABLE XXXIX

SUMMARY OF AGREEMENT BETWEEN INSTITUTE AND
MILL CONCORA FLAT CRUSH DATA

Number and Percentage of Machines

Average Percentage Difference Included Within the Indicated RangesAverage Percentage Difference
Between Institute and Mill Previous Periodb,. Current Periodc

Concora Flat Crush Test Results Number Percent Number Percent

+ 1.0 4 15.4 5 20.0

+ 2.5 10 38.5 10 40.0

+ 5.0 12 46.2 15 60.0

+ 10.0 22 84.6 24 96.0

Max. 26 1 0 0 .0d 25 100.0e

The average obtained at the Institute was used as
calculation of the percentage difference.

bSeptember and October, 1968.

November and December, 1968.

daximum percentage difference was -16.3.

Maximum percentage difference was -10.6.

the reference in the
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