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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM

INTRODUCTION

As requested by the Technical Committee 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. The current report presents results

obtained during the months of December, 1963 and January, 1964, on 150 rolls of

corrugating medium representing the production of twenty-three machines. Each of

these 150 rolls of corrugating medium was evaluated for basis weight, caliper,

Concora flat crush (conditioned after fluting), H. and D. flat crush on single-

faced board, and runnability. Runnability was measured by corrugating each roll

under standardized conditions on the Institute's corrugator into A-flute board

at 600 feet per minute with minimum tension. If unsatisfactory runnability

occurred at this speed, the corrugator was slowed down in increments of 25 f.p.m.

until satisfactory runnability was obtained, i.e., no ruptured flutes. If the

medium fabricated satisfactorily at 600 f.p.m. with minimum tension,.further

runs were made at higher tensions to determine when cracking occurred. The higher

tensions used were 0.5 lb. per inch, 1.0 lb. per inch, and 1.5 lb. per inch. Flat

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

with minimum tension. The flat crush results, in addition to supplying informa-

tion about quality, will provide data which may be useful in studying the rela-

tionship between Concora flat crush and combined board flat crush for each

participant's medium.

For each participating machine, the current machine averages associated

with the current period are shown for each test in Table I and presented graphic-

ally. in Fig. 1 to 4. A tabulation of the number of rolls and type of medium
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evaluated is also given in Table I for each machine. The current machine average

is the mean of the test averages obtained on all rolls of corrugating medium

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

test data obtained for the various machines. Table I also presents the current

F.K.I. averages, cumulative F.K. I..averages, and the F.K.I. indexes. The current

F.K.I. average for each test is the mean of the current machine averages for all

machines participating in the study during a given period (excluding the current

machine averages based on the evaluation of fewer than three rolls of corrugating

medium as requested by the Technical Committee). The cumulative F.K.Io average

for each test is the mean of the current F.K.I..averages for the previous twelve-

month period excluding the average for the current period. The FK.I. index for

each test is obtained as follows:

current FoK. I. averagecurrent' FK.I, average x 100 = F.KI. index (%)
cumulative F.K. I average

The F.K.I. index provides a ready means of comparing the current quality with

previous results. An index greater than 100% indicates that current quality is

higher than the average result for the previous twelve periods; an index below

100% indicates that current quality is lower than the average result for the

previous twelve periods.

The test results obtained on the sample lots submitted from the produc-

tion of individual machines during the current period are shown in Tables II

through XXIV for Machines A through-W, respectively. The maximum, minimum, and

average test results obtained on each sample lot are shown for all tests except

basis weight for which only the average is shown; in addition, the over-all

average result for all sample lots submitted from a given machine is shown for

each test. The latter over-all averages are reported as "current machine averages."

A cumulative machine average for each test is also shown representing the mean of



T
A
B
L
E
 
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
A

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

D
a
t
e

R
e
c
e
i
v
e
d

M
i
l
l

R
o
l
l

N
o
.

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
ax

. 
M
i
n
.
 
A
v
.

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 p
.
s
.
i
.

M
ax

. 
M
i
n
.
 

A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

^-
A-

 1
A
-
2

A
-
3

A
-
4

1
1
-
2
5
-
6
3

1
1
-
3
0
-
6
3

1
2
-
 
5
-
6
3

1
2

-1
9

-6
3

1
2
-
1
9
-
6
3

1
2
-
1
9
-
6
9

1
2

-1
9

-6
3

25
3

2
5
4

25
5

25
6

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

27
.4

2
7
.
4

2
7
.2

2
7
.1

10
.6

 
lo

.o
1
1
.
1
 

1
0
.
2

1
1
.
1
 

10
.7

1
1
.
0
 

1
0
.
2

2
7
.2

2
7
.0

10
0.

9
1
0
1
.0

T
A
B
L
E
 
I
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
B

D
ec

em
b

er
, 

1
9

6
3

 
an

d
(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:

J
a
n
u
a
r
y
,
 
1
9
6
4

S
e
m
i
c
h
e
m
i
c
a
l
)

1
1
-2

4
-6

3
 

1
1
-2

9
-6

3
12

- 
4-

63
 

1
2

-1
0

-6
3

1
2
-1

2
-6

3
 

1
2
-1

8
-6

3
1
2
-1

8
-6

3
 

1
2
-2

6
-6

3
1
2
-
2
7
-
6
3
 

1
-
 6

-6
4

1
-
1
3
-
6
4

1
-2

0
-6

4
 

1
-2

3
-6

4
1

-2
3

-6
4
 

1
-2

8
-6

4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

92
 

2
5
.
6

93
 

25
.8

94
 

26
.6

95
 

26
.3

96
 

26
.3

97
 

26
.2

98
 

26
.4

99
 

26
.2

2
6
.2

26
.5

98
.8

97
.0

(D
ID

o -I 0 C
A

.

10
.3

10
.9

10
.9

10
.6

4
0
.2

3
9
.6

37
.2

37
.8

3
4

.2
3

4
.2

3
3
.
0

33
.6

37
.0

37
.1

35
.6

35
.8

3
2

.0
31

.6
3
1
.
4

28
.6

2
9
.8

2
9

.2
2
7
.2

2
6

.4

30
.6

3
1
.
0

28
.8

27
.4

1
0
.
7

1
0
.
4

10
2.

3
10
4.
0

1/
2

1 1 1
-1

/2

36
.4

37
.1

98
.0

10
0.

1

29
.5

32
.7

9
0

.1
90

.2

B
-
1

B
-2 B
-
3

B
-
4

B
-5

B
-6

B
-7 B
-8

1
0
.8

1
0
.9

1
0
.2

1
0
.
2

1
0
.2

10
.3

1
0

.9
1
0
.
2

1
0

.0

9.
9

9.
2

9.
6

9.
5

9.
9

9.
5

9
.
3

1
0
.2

10
.4

9
.9 9.
8

9
.9

1
0

.0
1
0
.2 9.
8

35
.4

33
.6

,
3
4
.
8

35
.4

39
.6

3
4
.8

3
7
.2

3
4

.2

3
0
.0

2
8
.2

3
1

.2
30

.0
34

.8
32

.4
2
7
.0

31
.8

3
2
.2

31
.1

32
.9

32
.5

37
.7

-3
3.

1
33

.4
33

.4

2
8

.0
2

9
.4

2
7

.4
3
1
.6

3
3
.
0

28
.0

2
9

.4
3
2
.2

26
.8

26
.6

24
.6

27
.4

31
.0

2
6
.2

26
.4

28
.6

2
7
.
3

2
8

.2
2
6
.2

2
9
.8

3
2
.0

2
7
.4

2
7
.8

3
0
.
3

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-1

/2
1
-
1
/
2

1
0

.1 9.
9

10
1.

7
97

.9

td

(D
 

H
-

H
-"

-
H

O -
.

33
.3

34
.9

95
.2

91
.6

28
.6

30
.8

93
.1

87
.6



TA
B

LE
 

IV

S
U
M
M
A
R
Y
 
O
F
 

T
E

ST
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
C

D
e
c
e
m
b
e
r
,
 .
1
9
6
 

an
d

 
J
a
n
u
a
r
y
,
 
1
9
6
4

(T
yp

e 
o

f 
M

ed
iu

m
: 

B
og

us
)

D
a
t
e

C
o
d
e
 

M
a
d
e

C
-
1

C
-
2

C
-
3

C
-
4

C
-
5

C
-
6

C
-
7

C
-
8

1
1
-
 
2
-
6
3

1
1
-
 
8
-
6
3

1
1
-
1
5
-
6
3

1
1
-
2
3
-
6
3

1
2
-
 
2
-
6
3

1
2
-
1
1
-
6
3

1
2
-
1
5
-
6
3

1
2
-
1
8
-
6
3

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

12
- 

4-
63

12
- 

4-
63

12
- 

4-
63

12
- 

4-
63

1
2
-
2
7
-
6
3

1
2
-2

7
-6

3
1
2
-2

7
-6

3
1
2
-2

7
-6

3

1
0
4

1
0
5

10
6

1
0
7

10
8

1
0
9

1
1
0

11
1

B
a
si

s
W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

2
6
.
7

2
6
.
9

2
7
.
1

2
7
.0

2
7
.
9

2
8
.
4

2
7
.0

26
.9

C
a
l
i
p
e
r
,

p
o

in
ts

M
a
x
.
 
M
i
n
.
 

A
v.

10
.7

10
.3

1
0
.6

1
0
.8

1
1
.2

11
.5

10
.3

10
,7

9.
8

9.
8

9.
8

9.
6

1
0
.2

10
.3 9
.
8

10
.0

1
0
.1

1
0
.1

1
0
.0

1
0
.1

10
.8

10
.9

1
0
.1

10
.3

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

34
.8

3
4
.
2

3
4
.
2

34
.8

35
.4

36
.0

3
7
.
2

36
.0

31
.8

3
1
.
2

3
0
.
0

3
1
.
8

3
0
.0

33
.0

3
1
.
8

3
1
.
2

33
.4

33
.0

32
.8

3
4
.
0

3
2
.9

3
4
.
0

33
.5

33
.8

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

3
1
.
4

2
9
.
4

3
1
.
4

3
2
.
8

2
9
.
4

3
2
.
0

2
9
.
6

28
.0

-2
8
. o

28
.4

28
.8

30
.0

26
.8

28
.6

28
.0

25
.4

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f.

p
.m

.,
lb

./i
n.

2
9
.
6

28
.8

3
0
.
4

31
.0

28
.3

30
.5

28
.7

2
6
.
6

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

0o c
0
 f

O
-.

 
e

C
O

 H

H
 

H
.

P
 

(D C
F 0 ij

27
.3

27
.3

1
0
0
.0

1
0
1
.0

H cF (D

10
.3

1
0
.0

10
2.

6
1
0
0
.0

3
3
.
4

3
4
.
7

96
.3

92
.0

29
.3

31
.7

92
.4

89
.6

o (U 0

\0



T
A
B
L
E
 
V

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
D

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 
M
i
n
.

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
 i
.

A
v
.
 

M
a
x
.
 
M
i
n
.
 
A
v
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
ax

. 
M
i
n
.
 
A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
ax

im
um

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

D
-
l

D
-
2

D
-
3

D
-
4

D
-5

D
-6
D
-
7

D
-
8

1
2
-1

8
-6

3
12
-1
8-
63

1
2
-2

0
-6

3
1

2
-2

1
-6

3
1-

 
5

-6
4

1
-
1
0
-
6
4

1
-1

4
-6

4
1
-
1
5
-
6
4

L
l5

l~
61

+

1
2

-2
6

-6
3

1
2
-2

6
-6

3
1
2
-3

0
-6

3
1
2
-
3
0
-
6
3

1
-1

7
-6

4
1
-
1
7
-
6
4

1
-1

7
-6

4
·1
-1

7-
.6

4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

2
6
.5

2
6
.7

--
 

2
7
.0

2
7
.4

-
26

.8
2
7
.7

-
2
7
.2

--
 

2
6
.5

2
7
.0

2
6
.7

1
0
1
.1

1
0

0
.0

10
.7

10
.9

1
1

.0
1
1
.0

1
1

.0
1

1
.0

1
1
.
2

10
.8

10
 
0

1
0
.2

1
0
.
4

10
.4

1
0
.
3

10
.8

10
.7

1
0
.2

10
.3

10
.5

1
0
.8

10
.8

1
0
.6

1
1

.0
1
0
.9

10
.5

33
.6

34
.8

34
.8

36
.6

3
9
.
0

37
.8

37
.2

3
9
.
0

3
1
.
2

31
.8

31
.8

3
4
.
2

3
5
.
4

3
4
.
2

3
4
.
2

3
4
.
2

32
.4

33
.2

33
.8

3
5
.
4

3
7
.
4

35
.8

3
4
.
8

36
.8

2
9
.
2

3
0
.
6

33
.0

3
2
.
8

3
0
.
8

3
0
.
2

2
9

.8
2
8
.8

2
7
.
2

2
8
.0

3
1
.
6

3
0
.
8

2
9
.
8

2
8

.6
28

.4
2
7
.2

28
.5

2
9
.
0

3
2
.
1

3
1
.
9

3
0
.
3

2
9
.
2

2
9
.
2

28
.0

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
1
/
2

1
/
2

1
/
2

10
.7

1
0
.5

1
0
2
.1

1
0
4
.0

35
.0

37
.8

92
.5

96
.3

29
.8

3
3
.
5

88
.9

91
.2

p
-

C
D

o
-O H
D

c+
I 

D o
_
q
.



T
A
B
L
E
 
V
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
E

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 

1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

B
o
g
u
s
)

D
a
t
e

C
o
d
e
 

M
a
d
e

E
-
l

E
-
2

E
-
3

E
-
4

E
-
5

E
-
6

E
-
7

E
-
8

11
- 

4-
63

1
1
-
1
1
-
6
3

1
1
-
1
5
-
6
3

1
1
-
2
3
-
6
3

12
- 

5-
63

1
2
-
1
4
-
6
3

1
2
-
1
5
-
6
3

1
2
-
1
8
-
6
3

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

12
- 

4
-6

3
12

- 
4
-6

3
12

- 
4-

63
12

- 
4-

63
1
2
-2

7
-6

3
1

2
-2

7
-6

3
1
2
-2

7
-6

3
12

-2
7-

63

2
0
4

2
0
5

2
0
6

2
0
7

2
0
8

2
0
9

2
1
0

2
1
1

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 

ft
.

2
7
.2

2
6
.
5

26
.5

2
5
.
6

25
.6

26
.8

2
8
.
3

28
.3

C
a
l
i
p
e
r
,
 
-
:

p
o
i
n
t
s
 

..
:

M
a
x
.
 
M
i
n
.
 
A
v
.

1
0
.0

1
0
.0 9.
7

9.
8

9.
9

9.
9

1
0
.
2

1
0
.0

9.
0

9.
1

8.
6

8.
9

9.
0

8
.
0

9.
7

9.
4

9.
6

9.
7

9.
2

9.
4

9.
4

9
.
2

9.
9

9.
8

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 

A
v
.

34
.8

37
.8

36
.6

33
.6

34
.2

3
4
.2

37
.8

36
.6

3
2
.
4

33
.0

3
3
.
0

3
1
.
8

2
9
.4

3
0
.
6

3
4
.2

33
.6

33
.5

35
.0

34
.7

32
.9

31
.6

32
.4

3
6
.
1

35
.3

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

34
.4

33
.8

3
1
.
8

27
.8

2
7
.
8

3
0
.
4

34
.4

3
5
.
0

3
1

.2
3

2
.2

30
.0

2
6
.0

2
5
.2

2
7
.8

3
2

.4
3
3
.
0

R
u
n
n
a
b
i
l
i
t
y
,

m
ax

im
um

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

3
2

.4
3
2
.
9

3
0
.
8

2
7
.
1

26
.5

2
9
.
4

33
.2

3
4
.
0

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

0o

(D
 

P -
0 

H
H

 
P

.
H

(D
01

-)
O

e

ct H
-

t1 (D F
t

2
6
.8

2
7
.2

98
.6

99
.5

9.
5

9.
7

98
.3

92
.7

33
.9

36
.2

93
.8

93
.4

3
0
.8

32
.3

95
.5

94
.3

o c(
D

0 v
..
.l



T
A
B
L
E
 
V
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
F

D
e
c
e
m
b
e
r
,
 
19

63
 
a
n
d
 
J
a
n
u
a
r
y
,
 
19

64
(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

B
o
g
u
s
)

D
a
t
e

C
o
d
e
 

M
a
d
e

F
-
1

F
-
2

F
-
3

F
-
4

F
-
5

F
-
6

F
-
7

F
-
8

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

1
2
-
2
0
-
6
3

1
2
-
2
0
-
6
3

1
2
-
2
0
-
6
3

1
2
-
2
0
-
6
3

1
-
2
3
-
6
4

1
-
2
3
-
6
4

1
-
2
3
-
6
4

1
-
2
3
-
6
4

43
0

43
1

43
2

43
3

43
4

43
5

43
6

43
7

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
 /
M
.

s
q
.
 
f
t
.

2
8
.2

2
8
.2

2
8
.2

2
8
.2

28
.1

28
.1

2
8
.
9

2
8
.
7

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 
M
i
n
.
 
A
v
.

1
1
.
2

1
1
.
2

1
1
.
2

11
.3

1
1
.
3

1
1
.
2

11
.3

1
1
.
8

1
0
.0

10
.8

10
.1

10
.1

1
0
.
2

10
.5

10
.5

10
.6

10
.7

1
1
.
0

10
.8

10
.9

1
0
.
8

10
.9

10
.9

11
.0

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 

A
v
.

40
.2

40
.2

43
.8

42
.6

45
.6

43
.8

45
.6

41
.4

34
.8

35
.4

3
4
.
8

36
.6

3
6
.
0

40
.2

3
9
.
0

37
.8

3
8
.
2

38
.3

38
.3

39
.4

41
.0

41
.8

42
.0

39
.5

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

32
.4

3
3
.
6

3
4
.
2

35
.4

35
.8

33
.6

38
.0

3
4
.
2

30
.6

3
0
.
6

3
1
.
4

32
.4

3
3
.
0

3
1
.
4

3
4
.
2

3
2
.
2

3
2
.
0

3
2
.
5

3
3
.
0

3
3
.
2

3
4
.
1

3
2
.
7

36
.4

3
3
.
0

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

1
-
1
/
2

1 1
-
1
/
2

1
-
1
/
2

1 1 1
-
1
/
2

1
-
1
/
2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

H 0 CA
.

28
.3

28
.0

10
1.

3
10

4.
9

10
, 9

10
.5

10
3.

3
i0

6.
 

39
.8

37
.8

1
0
5
.
2

10
9 

6

33
.4

34
.6

96
.4

10
2.

1

.
0 H

-

(D g
i

-
I
1

o $
s

o 
c
F

cl
- -



TA
B

LE
 

V
II

I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 

G

D
e
c
e
m
b
e
r
,
 

1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 

1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

K
r
a
f
t
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
il

l
D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 

M
i
n
.
 
A
v
.

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 

M
i
n
.
 
A

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 p
.
s
.
i
.

v
.
 

M
ax

. 
M
i
n
.
 
A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
ax

im
um

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

G
-
1

G
-2

G
-3

G
-4

G
-5

G
-6

12
- 

5-
63

12
- 

5
-6

3
12

- 
5-

63
12

- 
5-

63
1
2
-2

3
-6

3
12

-2
3-

63

12
-1

2-
63

12
-1

2-
63

1
2

-1
2

-6
3

1
2
-1

2
-6

3
1-

 
7
-6

4
1-

 
7
-6

4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

29
 

26
.8

30
 

27
.1

31
 

28
.6

32
 

28
.3

33
 

27
.7

34
 

2
7

.7

2
7

.7
2

7
.5

1
0

0
.7

10
2.

7

T
A
B
L
E
 
I
X

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 R
E
S
U
L
T
S
 
F
O
R
'
M
A
C
H
I
N
E
 
H

D
e
c
e
m
b
e
r
,
 

1
9

6
3

 
a
n
d
 
J
a
n
u
a
r
y
,
 

1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

H
-1

H
-2

H
-3

H
-4

H
-5

H
-6

H
-7

11
- 

7-
63

1
1

-1
4

-6
3

1
1
-
2
0
-
6
3

1
1

-2
5

-6
3

12
- 

4-
63

12
- 

9-
63

1
2
-1

8
-6

3

12
- 

6-
63

12
- 

6
-6

3
12

- 
6
-6

3
12

- 
6-

63
12

-3
0-

63
12

-3
0-

63
1

2
-3

0
-6

3

43
3

43
4

43
5

43
6

43
7

43
8

43
9

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

27
.8

27
.6

2
7

.1
28
.2

2
7

.1
28

.1
26

.8

27
.5

27
.3

10
0.

8
1

0
2

.1

1
1

.8
 

1
0
.7

 
1
0
.9

 
3
7
.
8
 

3
4
.8

1
1
.2

 
1

0
.9

 
l
l
.
0
 

3
7
.
8
 

3
4
.
2

1
1
.4

 
1
0
.9

 
1
1
.1

 
3
6
.
6
 

33
.6

1
1
.1

 
1
0
.
0
 

1
0

.8
 

40
.2

 
34

.2
11

 
o 

1
0

.6
 

1
0
.8

 
3

4
.8

 
32

.4
10

.3
 

9.
8 

1
0

.0
 

3
6
.6

 
33

.0
1

1
.o

 
1
0
.6

 
1

0
.8

 
3
6
.
0
 
3
0
.
6

10
.8

10
.8

10
0.

0
10

5.
1

5
6

.0
 

33
.0

3
5
.8

 
32

.2
3

5
.6

 
31

.8
3

7
.1

 
34

.2
33

.5
 

3
3

.6
3
5
.
2
 
3
1
.
6

3
3

.1
 

3
4
.2

35
.2

37
.6

93
.7

96
.8

1
0

.0
9.

5
1
0
.0

1
0

.4 9.
5

1
0
.0

8.
8

8.
8

9.
3

9.
1

8.
9

9.
2

9.
3

9.
1

9.
8

9.
8

9.
2

9.
6

34
.8

37
.2

35
.4

37
.8

35
.4

37
.2

3
3
.
0

34
.8

31
.8

31
.2

30
.6

31
.8

34
.1

35
.6

3
3

.6
3
4
.1

3
3

.2
33

.7

31
.6

3
1
.
0

28
.8

29
.6

2
9

.4
3

0
.4

28
.8

30
.0

26
.0

28
.0

26
.0

27
.6

30
.3

3
0
.5

27
.6

2
9

.0
27

.8
29

.2

9.
5

9.
5

1
0
0
.0

92
.2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

34
.1

35
.6

95
.7

93
.8

2
9
.0

32
.4

89
.6

88
.9

30
.4

30
.2

29
.6

50
.6

28
.6

30
.0

31
.4

3
1
.
8

31
.0

30
.8

31
.9

30
.8

3
1
.1

32
.3

1/
2

1 1 1
1/

2
1
-1

/2
1
-1

/2

31
.4

34
.1

92
.0

96
.1

°D
O

 
V

cD

0 
H

xo
a1

-



T
A
B
L
E
 
X

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
I

D
e
c
e
m
b
e
r
,
 

19
63

 
a
n
d
 
J
a
n
u
a
r
y
,
 

19
64

(T
yp

e 
of

 
Me

di
um

: 
S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

I
-
1

I
-
2

I
-
3

I-
4

I-
5

I
-
6

I
-
7

I-
8

12
- 

9-
63

12
-1

0-
63

12
-1

2-
63

12
-1

5-
63

1-
 

5-
64

1-
 

6-
64

1-
 

7-
64

1-
 

9-
64

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

12
-2

6-
63

 
--

12
-2

6-
63

 
--

12
-2

6-
63

 
--

12
-2

6-
63

 
--

1-
17

-6
4 

-
1-

27
-6

4 
--

1-
27

-6
4 

--
1-

27
-6

4 
--

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

27
.4

26
.9

27
.6

26
.8

27
.2

26
.6

26
.5

27
.1

M
ax

.

10
.2

10
.6

10
.5

10
.8

10
.0

10
.1 9.
7

10
.1

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
i
n
.
 
A
v
.
 

.
M
a
x
.

10
.0 9.
8

9.
8

9.
5

9.
3

9.
9

9.
3

9.
9

1
0
.1

1
0
.1

1
0
.1

1
0
.0 9.
8

10
.0 9.
6

10
.0

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p.
s.

i.

43
.8

37
.8

41
.4

37
.2

42
.0

37
.8

3
8
.4

38
.4

M
i
n
.
 
A
v
.

39
.2

35
.2

38
.4

35
.6

39
.7

36
.0

37
.3

36
.5

36
.6

33
.0

36
.0

32
.4

37
.8

33
.0

35
.4

34
.8

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
ax

. 
M
i
n
.

36
.4

32
.6

34
.6

32
.8

34
.4

31
.6

32
.6

33
.0

32
.8

30
.6

3
3
.
2

31
.2

3
3
.
2

30
.2

30
.8

30
.8

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

60
0 

f
.
p
.
m
.
,

l
b
.
 /
i
n
.

A
v
.

34
.9

31
.4

33
.9

31
.8

3
3

.9
30
.7

31
.6

31
.8

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1 1
-
1
/
2

1
-
1
/
2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

Id
 
O

0 o 
D

o kn

27
.0

-2
7.

0
10

0.
0

10
0.

0

10
.0

10
.3

96
.6

97
.0

37
.2

36
.5

10
2.

0
10

2.
5

32
.5

32
.7

99
.3

99
.5

o 
n

C
L

. 
c+

(D
 

H
o
 

c
*

0 
F

O

H
o -
q
.

r-
1 



TA
B

LE
 

X
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
J

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t.

C
o
n
c
o
r
a

C
a
l
i
p
e
r
,
 

F
l
a
t
 
C
r
u
s
h
,

p
o
i
n
t
s
 

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.
 

M
a
x
.
 
M
i
n
.
 
A
v
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
 p.
m.

.,
l-
b.
/i
n.

J
-
1
 

12
- 

3
-
6
3

J-
2 

1
2
-
1
7
-
6
3

J-
3 

1
-
 9

-6
4

1
2
-1

7
-6

3
1

2
-2

6
-6

3
1
-
1
7
-
6
4

3
6
8
 

26
.6

3
6
9
 

26
.7

3
7
0
 

25
.9

1
1

.1
11

.0
10

.9

1
0
.1

1
0
.
2

1
0
.0

1
0
.
7

10
.6

1
0
.
 4

40
.2

 
37

.8
3

9
.6

 
3
4
.
8

4
1

.4
 

37
.8

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

26
.4

26
.4

1
0
0
.0

97
.7

T
A
B
L
E
 
X
I
I

S
U
M
M
A
R
Y
 
O
F
 

T
E

ST
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
K

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
.
 
S
e
m
i
c
h
e
m
i
c
a
l
)

1
1
-2

1
-6

3
12

- 
6

-6
3

1
2
-
1
9
-
6
3

1
2
-1

9
-6

3
1
-1

0
-6

4
1

-1
1
-6

4
1
-
1
7
-
6
4

12
- 

3-
63

1
2

-1
6

-6
3

1
2
-3

1
-6

3
1

2
-3

0
-6

3
1
-2

0
-6

4
1
-2

0
-6

4
1
-2

7
-6

4

56
9

57
0

57
1

57
2

57
3

57
4

57
5

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

27
.1

25
.2

26
.4

25
.1

2
6

.7
2

6
.9

25
.9

26
.2

26
.3

99
.5

97
.1

10
.0 8.
3

8.
9

8.
7

9.
0

9
.
3

9.
0

9.
1

8.
0

8.
7

8.
0

8.
9

9.
0

8.
4

3
9
.
0

3
7
.
1

3
9
.6

3
5
.
4

3
3
.
6

3
5
.
4

33
.6

32
.4

33
.4

1
0
.
6

10
.5

1
0
1
.0

10
3.

2

o'
 cd

- *
0 

I
(D

 
P

I
0 

- o e
C

D H
b

O
F

I C
+ C
t

0 (t

34
.8

33
.0

34
.4

1
-
1
/
2

1
-1

/2
1

38
.6

38
.5

1
0
0
.1

1
0
6
.2

3
4
.
1

3
5
.
1

97
.2

1
0
4
.
3

K
-1

K
-2

K
-3

K
-4

K
-5 K
-6

K
-7

9
.
6

8.
1

8
.
8

8
.
3

9.
0

9
.
0

8.
7

43
.2

37
.8

3
9
.
0

3
5
.
4

40
.8

-
4
1
.
4

3
9
.
0

38
.4

35
.4

33
.6

31
.8

36
.0

37
.8

3
7
.
2

4
0
.
7

3
7
.
1

3
6
.
2

33
.7

3
9
.
6

39
.8

37
.7

37
.4

31
.8

33
.2

28
.6

34
.8

35
.0

32
.4

35
.8

28
.6

31
.6

26
.4

32
.4

32
.4

29
.6

56
.6

30
.4

32
.2

27
.2

33
.6

33
.8

31
.7

1 1
-
1
/
2

1
/
2

M
i
n
.

1
-
1
/
2

1
/
2

M
i
n
.

8.
8

9.
0

98
.0

85
.6

37
.8

37
.5

10
0.

8
10

4.
2

32
.2

3
3
.2

97
.1

98
.6

(D
-

o+
 

O
H



T
A
B
L
E
 
X
I
I
I

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
L

D
ec

em
b

er
, 

1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 

1
9
6
4

(T
yp

e 
o

f 
M

ed
iu

m
: 

S
em

ic
h

em
ic

al
)

D
a
t
e

C
o
d
e
 

M
a
d
e

L
-
1

L
-2
L
-
3

L
-
4

L
-
5

L
-
6

L
-
7

L
-
8

1
1
-
2
0
-
6
3

1
1
-2

0
-6

3
1

2
-1

3
-6

3
1
2
-1

3
-6

3
1
2
-
3
1
-
6
3

1
2
-3

1
-6

3
1
-
1
6
-
6
4

1
-1

6
-6

4

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

1
1
-
2
7
-
6
3

1
1
-
2
7
-
6
3

1
2
-
2
6
-
6
3

1
2
-
2
6
-
6
3

1
-
 7
-
6
4

1
-
 7
-
6
4

1
-
2
2
-
6
4

1
-
2
2
-
6
4

10
37

10
58

10
45

1
0
4
6

10
53

1
0
5
4

1
0
6
1

10
62

B
a
si

s
W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

2
6
.5

2
6
.
2

2
6
.8

2
7
.0

2
6
.3

2
6
.0

26
.0

2
5
.1

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
ax

. 
M
i
n
.
 
'
A
v
.

10
.7

10
.8

1
1
.
2

1
0
.9

10
.4

1
0
.
7

9.
8

1
0
.0

1
0
.1

10
.0

1
0
.0

1
0
.
2

9.
7

9
.
2

8.
7

8.
7

1
0
.
4

10
.5

1
0
.
4

1
0
.
6

10
.0 9.
9

9
.
4

9.
4

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p.
s.

i.
M

ax
. 

M
i
n
.

3
9
.
0

41
.4

3
8
.
4

39
.6

40
.8

39
.0

3
4
.
8

3
7
.
2

3
3
.
0

5
0
.
0

31
.8

2
8
.
8

33
55

.0
3
0
.
6

3
3
.
0

33
.0

A
v
.

3
6
.
1

3
4
.
6

34
.3

3
4
.
2

3
6
.2

53
4.
9

33
.8

35
.0

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

35
.0

3
3
.
0

3
0
.
8

30
.0

3
1
.
4

30
.4

3
2
.
6

30
.8

31
.6

30
.8

25
.0

27
.4

28
.6

26
.8

27
.0

35
.2

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

32
.8

31
.8

28
.3

28
.8

2
9
.
9

2
9
.
0

2
9
.
7

2
8
.
7

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

2
6
.2

2
7
.0

97
.1

97
.3

T
A
B
L
E
 
X
I
V

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 R
E
S
U
L
T
S
 
F
O
R
 M
A
C
H
I
N
E
 
M

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

10
-1
6-
63

1
0
-
1
8
-
6
5

1
1
-
1
0
-
6
3

1
1
-
 
9
-
6
5

1
-
 
8
-
6
4

1
-
 
8
-
6
4

1
-
 
8
-
6
4

1
-
 
8
-
6
4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

55
2

55
3

55
4

55
5

27
.8

27
.3

2
7
.1

26
.3

1
0
.9

10
.6

11
.0

10
.8

10
.3

1
0
.0 9
.
0

1
0
.0

2
7
.
1

2
7
.8

97
.4

1
0
0
.5

T
O

O
(D

c-
 

H

H 0 \J
n

1
0

.1
1
0
.
2

9
9
.
2

9
8
.
2

34
.9

36
.6

95
.3

96
.1

M
-
1

M
-
2

M
-
3

M
-
4

2
9
.
9

32
.4

92
.2

91
.5

10
.6

10
.3

1
0
.0

1o
.4

42
.6

42
.6

43
.8

3
8
.
4

37
.8

3
6
.
0

37
.8

3
4
.
2

-
4
1
.
0

39
.6

41
.5

3
7
.
0

37
.8

36
.6

37
.6

3
9
.
0

3
4
.
0

33
.6

3
4
.2

34
.8

or o Im
j

0 p- I- P
H

(D
t

b0 o
-

aO
F

S
1

0T
D

 
-'

oc
+

P
, 0

C
H

P~
 

O

55
.7

35
.6

35
.3

36
.5

10
.3

1
0
.6

97
.6

1
0
0
.0

M
i
n
.

M
i
n
.

1 1

3
9
.
8

39
.8

10
0.

0
10

9.
5

55
.8

3
5
.
4

1
0
1
.1

1
0
9
.
5



TA
B

LE
 

X
V

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
N

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

N
-
1

N
-2

N
-
3

N
-
4

N
-
5

N
-
6

N
-
7

N
-
8

1
1

-2
1
-6

3
1

1
-2

2
-6

3
1

1
-2

2
-6

3
1
1
-
2
2
-
6
3

12
- 

5-
63

12
- 

6-
63

12
-1
6-

63
12

-1
7-

63

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

12
- 

5-
63

12
- 

5-
63

12
- 

5-
63

12
- 

5-
63

1
2

-3
0

-6
3

1
2

-3
0

-6
3

1
2

-3
0

-6
3

1
2

-3
0

-6
3

K
-
1
7

K
-
1
8

K
-
1
9

K
-2

0
L
-
1

L
-
3

L
-
4

L
-5

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

2
6
.
5

2
7
.4

2
6
.
9

27
.0

2
7
.0

2
7
.1

2
7
.
6

2
6
.
9

C
a
li

p
e
r,

p
o
i
n
t
s

M
ax

. 
M
i
n
.
 

A
v.

10
.3

1
0
.
3

10
.8

1
0
.
2

1
1
.0

11
.4

12
.7

1
2
.
0

9.
9

9.
7

9.
9

9.
5

10
.0

10
.5 9.
2

9
.
3

1
0
.1

1
0
.0

10
.5 9.
9

1
0
.
6

11
.0

10
.5

10
.7

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p.
s.

i.
M

ax
. 

M
i
n
.
 

A
v.

33
5;

6
31

.8
32

.4
3
1
.
8

3
3
.
0

3
4
.
2

42
.6

34
.8

3
0
.
0

28
.8

30
.0

3
0
.
6

3
0
.
0

3
0
.
6

37
.8

3
0
.
6

31
.2

3
0
.
5

3
1
.
4

3
1
.
3

3
1
.
7

3
2
.
4

4
0
.
4

32
.6

S
in

g
le

-
F

ac
e 

F
la

t
C

ru
sh

, 
p
.
s
.
i
.

M
ax

. 
M
i
n
.
 

A
v.

2
8
.
8

31
.2

3
1
.
0

3
1
-
2

3
1
.
4

3
1
.
0

38
.2

2
8
.
6

26
.8

28
.8

28
.8

29
.6

29
.4

29
.0

35
.0

2
7

.2

27
.8

2
9
.
8

3
0
.
0

3
0
.
4

3
0
.
4

2
9
.
9

3
7
.
1

27
.8

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1 N
o
t
e
 
a

M
i
n
.

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
.
%

a
M
a
x
i
m
u
m
 
s
p
e
e
d
 
at
 w
h
i
c
h
 
th
is
 
r
o
l
l
 
c
o
u
l
d
 
be

 
c
o
r
r
u
g
a
t
e
d
 
w
i
t
h
 m
i
n
i
m
u
m
 
t
e
n
s
i
o
n
 w
as

 
52

5 
f.

p.
m.

h
d

(D
H 0 on

 
nl

v

o
O

 
0

0 
C

 F

o
L

t.
-(

D
 P

O
F 

H

H
O

t c
o

ct
-

H C
D

0 «+

27
.1

2
6
.
7

1
0
1
.
5

1
0
0
.2

10
.4

10
.0

1
0
4
.
 

1
0
1
.
5

32
.7

3
1
.
1

1
0
5
.
2

9
0
.
0

3
0
.
4

29
.1

1
0
4
.
3

9
3
.
0



T
A
B
L
E
 

X
V

I

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
0

D
ec

em
b
er

, 
19

63
 
a
n
d
 
J
a
n
u
a
r
y
,
 

1
9
6
4

(T
yp

e 
o

f 
M

ed
iu

m
:

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
li

p
e
r,

p
o

in
ts

M
ax

. 
M
i
n
.
 
A
v
.

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 

M
i
n
.
 
A
v
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
ax

. 
M
i
n
.
 
A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

11
-2

4-
63

 
11

-2
9-

63
12

- 
4-

63
 

12
-1

0-
63

12
-1

2-
63

 
12

-1
8-

63
1
2
-1

8
-6

3
 

1
2
-2

6
-6

3
1-

 
2-

64
 

1-
 

6-
64

1-
13

-6
4

1-
19

-6
4 

1-
23

-6
4

1
-2

2
-6

4
 

1
-2

8
-6

4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

92
 

26
.0

93
 

26
.5

94
 

2
6

.5
95

 
26

.5
96

 
2

5
.7

97
 

26
.6

98
 

25
.3

99
 

26
.4

2
6

.2
26

.3
99

.7
97

.0

H 0 \-
n

0-
1

0-
2

0-
3

0
-
4

0
-
5

0-
6

0-
7

0
-
8

10
.9

11
.9

11
.5

1
1

.1
1
1
.0

10
.8

10
.8

10
.1

1
0

.1
10

.8
11

.0
10

.8
10

.5 9.
7

10
.0 9.
8

10
.3

11
.2

1
1

.1
10

.9
10

.8
10

.3
10

.4
10

.0

3
2
.4

3
3

.6
33

.6
3
1
.8

31
.2

37
.2

37
.2

36
.0

30
.0

3
1

.2
3

0
.6

2
8

.2
2

8
.2

34
.8

2
8

.8
33

.6

3
1

.2
32

.5
31

.9
30

.4
2

8
.9

36
.0

33
.1

3
4
.7

27
.8

3
1

.0
3
0
.4

27
.8

25
.6

31
.8

28
.0

2
9
.2

25
.8

28
.8

28
.0

26
.2

24
.4

30
.0

2
6
.2

2
7
.4

26
.5

29
.9

29
.0

27
.1

25
.0

30
.8

26
.8

28
.4

1
-1

/2
1
-
1
/
2

1
-1

/2
1
-1

/2
1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-1

/2

10
.6

10
.5

1
0
1
.
2

10
3.

5

32
.3

33
.0

98
.0

89
.0

2
7
.
9

29
.7

94
.2

85
.6

o a0 -
I

I-
i H
-

(
D 0 F-

b

o 
-

(D
 
~
-

O
F

o
a

I 
r H

- 



T
A
B
L
E
 
X
V
I
I

S
U
M
M
A
R
Y
 
OF
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
MA
CH
fl
M 

P

.
D
e
c
e
m
b
e
r
.
,
 1
96

3 
a
n
d
 
J
a
n
u
a
r
y
,
 
19

64
(T
y~
bp
e 

of
 
Me

di
um

: 
S
e
m
i
c
h
e
m
i
c
a
l
)

Da
te

Co
de
 

M
a
d
e

F
-
 1

P
-
2

P-
3

F
-
 4

P-
 5

P
-
 6

11
- 

9-
65

1
1
-
2
1
-
6
5

11
-2

6-
65

12
- 

6-
63

12
- 

9-
63

12
-1

7-
6

3

Da
te

R
e
c
e
i
v
e
d

1
2
-
1
3
-
6
3

12
-1

5-
65

1
2
-
1
5
-
6
5

1
-
1
6
-
6
4

1
-
1
6
-
6
4

1
-
1
6
-
6
4

M
i
l
l

R
o
l
l

No
.

54 55 36 57 38 39

Ba
si

s 
C
o
n
c
o
r
a

W
e
i
g
h
t
,
 

Ca
li
pe
r.
, 

Fl
at

 
C
r
a
s
h
,
.

l
b
.
/
M
.
 

p
o
i
n
t
s
 

p.
s.

i.
sq

..
ft

. 
M

ax
. 

M
in

. 
AV
. 

Ma
x.
 

M
in

. 
Av
.

2
6
,
9

2
7
.
0

2
6
,
9

2
6
,
8

2
7
.
0

2
7
.
4

1
1

,2
11

,2
1
1
.
1

1
0
.
 8

10
, 
9

10
,7

10
.2

10
, 
9

10
.,

6
10

,2
10

,2
10

,0

10
,7

1
1
,
0

1
0
,
 9

10
.5

10
, 
6

1
0
,
1

38
. 

4

35
54

3
4
. 2

3
5
,
0

35
.4

34
,8

35
5 

4

5
7
.
1

5
5
.
0

35
53

36
, 6

36
,5

37
,3

.S
in

gl
e-

Fa
ce

 
F
l
a
t

Cr
us

h,
 
p
.s

.i
.

Ma
x,

 
M

in
. 

Av
.

34
.4

5
5
.2

5
5

.4
31

,2
3
2
.
 0

5
5

.2

5
2
.
4

3
1
,6

5
2
.2

29
,6

2
9
.
4

31
,8

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

60
0 

f~
p

.m
.,

lb
. 
/i

n.

33
,7

52
,5

5
5
.0

3
0
,
4

3
1
,2

52
.6

1 1 1
1
/
2

1
 

1
-
1
/
2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
in
de
x,
 

%

0

H
(D

 P c -
I-

H
H

.

cI
-

ci
--

bi 0

27
,0

2
7
,
0

10
0,
 0

10
0.
 0

10
,7

10
,7

10
0.
 0

10
35

,8

36
.5

5
5
.
2

10
5.

 0
10
0,
 0

3
2
.2

3
2
.0

10
0,

 5
98

.6

(D

H O
 H

L



T
A
B
L
E
 
X
V
I
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 

Q

D
e
c
e
m
b
e
r
,
 

19
63

 
a
n
d
 
J
a
n
u
a
r
y
,
 

19
64

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
si

s
W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
ax

. 
M

in
. 

A
v
.

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p.
s.

i.
M

ax
. 

M
in

.
A
v
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 

M
i
n
.
 
A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

60
0 

f
.
p
.
m
.
,

l
b
.
/
i
n
.

Q
-
1

Q
-2

Q
-3

Q
-4

Q
-5

Q
-6

Q
-7

11
-2

8-
63

12
- 

6
-6

3
12
- 

9
-6

3
12

-1
6-

63
1
2
-3

0
-6

3
1
-
 1
-6
4

1
-
 6

-6
4

12
-1

3-
63

12
-1

9-
63

12
-1

9-
63

12
-2

6-
63

1-
13

-6
4

1-
17

-6
4

1-
17

-6
4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
%

75
8

15
4

24
3

45
9

72
3 6

17
8

26
.2

26
.7

2
6
.3

-2
6.

3
27

.3
25

.8
26

.5

26
.4

26
.6

99
.2

98
.0

1
0

.2
 

9
.6

 
9.

9
1

o
.o

 
9

.0
 

9
.7

10
.0

10
.7

11
.3

10
.9

10
.9

9
.
0

9.
5

10
.5

10
.0

10
.0

9.
6

10
.0

10
.9

10
.4

10
.4

3
8

.4
 

36
.6

40
.2

 
38

.4
3

7
.8

 
34

.2
3

6
.0

 
30

.6
42

.0
 

37
.8

41
.4

 
34

.8
3

9
.6

 
34

.8

1
0
.1

1
0
.1

1
0
0
.0

98
.6

a
M
a
x
i
m
u
m
 
s
p
e
e
d
 
a
t
 
w
h
i
c
h
 
t
h
i
s
 
r
o
l
l
 
c
o
u
l
d
 
b
e
 
c
o
r
r
u
g
a
t
e
d
 
w
i
t
h
 
m
i
n
i
m
u
m
 
t
e
n
s
i
o
n
 
w
a
s
 
4
7
5
 
f
.
p
.
m
.

M
a
x
i
m
u
m
 
s
p
e
e
d
 
a
t
 
w
h
i
c
h
 
t
h
i
s
 
r
o
l
l
 
c
o
u
l
d
 
b
e
 
c
o
r
r
u
g
a
t
e
d
 
w
i
t
h
 
m
i
n
i
m
u
m
 
t
e
n
s
i
o
n
 
w
a
s
 
5
2
5
 
f
.
p
.
m
.

C
M
a
x
i
m
u
m
 
s
p
e
e
d
 
a
t
 
w
h
i
c
h
 
t
h
i
s
 
r
o
l
l
 
c
o
u
l
d
 
b
e
 
c
o
r
r
u
g
a
t
e
d
 w
i
t
h
 
m
i
n
i
m
u
m
 t
e
n
s
i
o
n
 
w
a
s
 
4
5
0
 
f
.
p
.
m
.

37
.8

39
.0

36
.5

34
.4

40
.1

38
.2

36
.8

3
3
.4

35
.4

37
.2

30
.8

36
.4

35
.4

34
.8

31
.6

34
.2

3
3
.0

29
.8

34
.4

29
.2

32
.2

32
.4

34
.9

34
.5

30
.-4

35
.4

33
.3

33
.2

M
i
n
.

M
i
n
.

N
o
t
e
 
a

1
/
2

N
o
t
e
 
b

N
o
t
e
 
c

M
i
n
.

37
.5

37
.4

10
0.

3
1
0
3
.
4

3
3
.
4

34
.1

98
.1

1
0
2
.4

P
- P P
-

0 ii Ii c+ P
D

O
1

P
-

o

c>
. 

cF
(D

 
H

-
0 

c+

1
-(

D

C
P

 
I-

 



TA
B

LE
 

X
IX

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
R

D
e
c
e
m
b
e
r
,
 

1
9
6
3
 
a
n
d

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:

J
a
n
u
a
r
y
,
 
1
9
6
4

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 

M
i
n
.
 
A
v
.

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 

A
V
o

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

3
8
 

2
7
.
1

3
9
 

2
8
.
0

40
 

2
7
.
0

41
 

27
.5

42
 

28
.7

1
 

2
8
.
2

1
2
.0

13
.6

1
0
.
0

1
0

.9

12
.8

9.
8

12
.3 9.
5

9.
0

1
0
.0

10
.7

1
1
.0

12
.8 9.
9

9
,
6

10
.6

11
o 
6

34
.8

40
.8

37
.8

3
8
.
4

3
2
.
4

37
.8

3
0
.
0

3
1
.
2

34
.8

32
.4

28
.8

3
3
.
6

3
3
.
1

3
5
.
4

3
6
.
1

3
5
.
2

3
1
.
1

3
5
.
0

3
0
.
6
 

2
8
.
8
 
2
9
.
5

3
1
.
0

31
.8

3
2
.
8

3
0
.
8

2
9
.
4

3
0
.
4

2
9
.
6

28
.2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e
 

2
7
.
7
 

1
0
.
9
 

3
4
.
3

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e
 

2
7
.
4
 

1
0
.
2
 

3
4
.
2

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
.
%
 

1
0
1
.
4
 

1
0
6
.
4
 

1
0
0
.
4

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%
 

1
0
2
.
8
 

1
0
6
.
1
 

9
4
.
5

a
M
a
x
i
m
u
m
 
s
p
e
e
d
 
a
t
 
w
h
i
c
h
 
t
h
i
s
 
r
o
l
l
 
c
o
u
l
d
 
b
e
 
c
o
r
r
u
g
a
t
e
d
 
w
i
t
h
 m
i
n
i
m
u
m
 
t
e
n
s
i
o
n
 
w
a
s
 
1
0
0
 
f
.
p
.
m
.

3
0
.
1

3
1
.
2

3
0
.
7

2
9
.
9

30
.3

3
1
.
0

97
.7

92
.7

R
-
1

R
-2
R
-
3

R
-
4

R
-
5

R
-6

1
1
-
2
0
-
6
3
,

1
1
-2

7
-6

3
12

- 
3
-
6
3

1
2
-1

7
-6

3
1
2
-
3
1
-
6
3

1-
 

8
-6

4

12
- 

3
-
6
3

12
- 

6
-6

3
1
2
-1

6
-6

3
1
2
-3

1
-6

3
1
-
1
4
-
6
4

1
-
1
4
-
6
4

M
i
n
.

N
o
t
e
 
a

1/
2

1
-
1
/
2

1
-
1
/
2

M
i
n
.

(D
H o 

H
E

n 
\O

D



TA
B

LE
 
X
X

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 R
E
S
U
L
T
S
 
F
O
R
 M
A
C
H
I
N
E
 
S

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e
-

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
si

s
W

ei
g

h
t,

l
b
.
/
M
.

sq
. 

ft
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p.
s.

i.
M

ax
. 

M
i
n
.
 

A
v.

 
M

ax
. 

M
i
n
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

A
v.

 
M

ax
. 

M
in

. 
A

v.

R
u
n
n
a
b
il

it
y
,

m
ax

im
um

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

S
-
1

S
-
2

S
-
3

S
-
4

S
-
5

S
-
6

S
-
7

S
-
8

12
- 

9
-6

3
1
2
-1

5
-6

3
1

2
-1

8
-6

3
1

2
-2

0
-6

3
1
-
 4

-6
4

1
-
 5

-6
4

1-
 
6
-
6
4

1
-
1
0
-
6
4

1
2
-
2
6
-
6
3

1
2
-
2
6
-
6
3

1
2
-
2
6
-
6
3

12
-3

0-
63

1
-
1
7
-
6
4

1
-
1
7
-
6
4

1
-
1
7
-
6
4

1
-
1
7
-
6
4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
.
%

-
2
6
.
3

-
2
6
.
8

-
2
6
.
9

-
2
8
.2

-
26

.8
-
-
 

26
.8

-
-
 
2
6
.
4

2
7
.0

2
6
.
9

2
6
.
7

1
0
0
.
6

99
.7

TA
B

LE
 

X
X

I

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
T

D
e
c
e
m
b
e
r
,
 .
1
9
6
3
 a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(T
yp

e 
o

f 
M

ed
iu

m
: 

S
em

ic
h

em
ic

al
)

T
-
l
 

12
- 

3
-
6
3

T-
2 

1-
 
9-
64

1
2
-
1
6
-
6
3

1
-
1
7
-
6
4

70
1 

26
.8

7
0
1
 

26
.3

1
1
o
0
 

1
0
.
o
 

1
0
.
6

1
0
.
8
 

1
0
.
0
 

10
.5

4
0

.8
 

36
.0

4
2
.0

 
3
6
.
0

3
8
.6

 
38

.0
40

.2
 

3
7
.
0

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

W
 

O
q

0O c-
F

 I
0

0

1
0
.
2

1
0
.0

10
.5

1
0
.
8

1
0
.
7

10
.3

10
.7

10
.8

9
.
8

9.
6

9
.
8

1
0
.
4

1
0
.0

1
0
.0 9
.
8

1
0
.
2

1
0
.0 9.
9

1
0
.0

10
.6

1
0
.
2

1
0
.
2

1
0
.
4

1
0
.
5

37
.8

4
0
.
8

42
.0

42
.0

42
.6

3
9
.
0

3
7
.
2

37
.8

3
4
.
2

36
.0

3
9
.
0

3
7
.
2

37
.8

3
6
.
0

3
4
.
2

3
5
.
4

36
.8

38
.4

40
.4

40
.1

3
9
.
2

37
.4

35
.8

36
.5

3
4
.
0

3
4
.
4

36
.2

3
3
.
8

3
4
.
4

32
.8

33
.6

3
2
.
0

3
3
.
0

32
.8

33
.6

32
.2

3
2
.
2

30
.8

3
1
.
4

3
0
.
0

33
.5

33
.6

34
.4

33
.1

33
.3

32
.0

32
.5

30
.9

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1 1
-
1
/
2

1

1
0
.
2

1
0
.
2

1
0
0
.0

99
.6

38
.1

3
7
.
4

1
0
1
.
7

1
0
4
.
8

3
2
.
9

3
3
.
9

97
.2

1
0
0
.
8

26
.5

26
.4

1
0
0
.
5

98
.3

O 0o - P
I

Ii H
.

H
.

O
cF

-
I-

(D
0l

0 
n

-I
 

34
.6

3
5
.
4

10
.5

10
.7

98
.7

10
2.

6

3
6
.
4

36
.4

1 1
-
1
/
2

39
.4

39
.4

1
0
0
.0

1
0

8
.5

36
.4

35
.5

10
2.

5
1
1
1
.
4



TA
B

LE
 

X
X

II

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
U

D
ec

em
b
er

, 
1

9
6

3
 

an
d
 

Ja
n
u
a
ry

, 
1
9
6
4

(T
yp

e 
o

f 
M

ed
iu

m
: 

-S
em

ic
h
em

ic
al

)

D
a
t
e

C
o
d
e
 

M
a
d
e

U
-
1

U
-
2

U
-
3

U
-
4

U
-
5

U
-
6

U
-7

U
-8

1
1

-2
1

-6
3

1
1
-2

1
-6

3
12

-1
1-

63
1
2
-1

1
-6

3
1-

 
7
-6

4
1-

 
7
-6

4
1
-1

4
-6

4
1
-
1
4
-
6
4

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

12
- 

4
-6

3
12

- 
4
-6

3
12

-2
3-

63
12

-2
3-

63
1
-1

5
-6

4
1
-1

5
-6

4
1
-
2
1
-
6
4

1
-
2
1
-
6
4

1
0
4
3

1
0
4
4

10
51

1
0
5
2

1
0
6
6

1
0
6
7

1
0
7
4

1
0
7
5

B
a
s
i
s

W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 

ft
.

27
.3

27
.6

27
.6

27
.8

28
.0

28
.3

28
.1

28
.0

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 
M
i
n
.
 
A
v
.

11
.3

1
1
.0

1
0
.
8

10
.9

11
.3

11
.3

10
.7

10
.7

10
.7

10
.7

1
0
.2

10
.3

1
0
.
8

10
.8

1
0
.2

1
0
.2

10
.9

10
.8

10
.5

10
.7

1
1

.0
1

1
.1

10
.4

10
.5

C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 

M
i
n
.
 
A
v
.

37
.2

36
.6

34
.8

34
.8

37
.8

3
7
.8

41
.4

3
7
.
8

31
.2

33
.6

32
.4

3
3
.
0

33
.6

35
.4

36
.0

33
. 

34
.1

3
4
.
7

33
.5

33
.7

3
6
.
0

36
.1

38
.2

35
-2

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 
M
i
n
.
 
A
v
.

3
0
.
4

32
.6

29
.0

29
.8

33
.4

33
.0

32
.6

3
0
.
8

28
.6

3
0
.
0

26
.4

2
6
.
4

3
0
.
0

3
2
.
0

31
.4

-2
8.

6

R
u
n
n
a
b
il

it
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

6
0
0
 
f
.
p
.
m
.
,

l
b
.
/
i
n
.

29
.6

31
.0

27
.8

27
.8

31
.4

32
.4

3
1
.8

29
.5

1 1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1 1 1
-
1
/
2

1-
1/

2

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
.
%

o0 
r

c-
. 

F

c+
 

P
H

d- 0
H

 
O

ct
 l-
b

C
o

'

P
D r_
' c+

27
.8

28
.1

99
.0

10
3.

2

10
.7

1
1
.
1

96
.8

10
4.

6

35
.2

35
.8

98
.2

96
.8

30
.2

3
1
.9

94
.7

92
.4

>
d o 

d
Fo

(D

0 
ro

V
I-

'

01
'



T
A
B
L
E
 
X
X
I
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
V

D
e
c
e
m
b
e
r
,
 
1
9
6
3
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 
-
S
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
si

s
W
e
i
g
h
t
,

l
b
.
/
M
.

s
q
.
 
f
t
.

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 
M
i
n
.
 
A
v
.

.
C
o
n
c
o
r
a

F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 
M
i
n
.

A
v
.

S
i
n
g
l
e
-

F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
ax

. 
M
i
n
.

R
u
n
n
a
b
i
l
i
t
y
,

m
a
x
i
m
u
m

t
e
n
s
i
o
n
 
a
t

60
0 

f
.
p
.
m
.
,

l
b
.
/
i
n
.

A
v
.

V
-
1
 

12
- 

4-
63

 
1
-2

2
-6

4
V

-2
 

12
- 

8-
63

 
1-

22
-6

4
v
-3

 
1
2
-1

6
-6

3
 

1
-2

2
-6

4
V
-
4
 

1
2

-2
9

-6
3

 
1
-2

2
-6

4
V-

5 
1-

 
2
-6

4
 

1
-2

2
-6

4
v-

6 
1-

 
5-

64
 

1-
22

-6
4

V
-
7
 

1
-1

3
-6

4
 

1
-2

2
-6

4
v-

8 
1-

14
-6

4 
1-

22
-6

4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

76
4

16
69

36
96

60
49 41
1

11
70

29
59

31
41

26
.1

26
.4

2
6

.1
2

6
.4

2
6

.4
25

.9
26

.7
2

6
.6

26
.3

26
.7

98
.7

97
.5

10
.9
 

10
.3

 
10

.6
 

36
.0

o1
.9

 
10

.2
 

10
.6

 
36

.6
10

.7
 

1o
.o

 
1

0
.4

 
36

.0
11

.0
 

10
.3

 
10

.6
 

38
.4

lo
0 

10
.6

 
10

.8
 

38
.4

10
.9

 
10

.3
 

10
.6

 
34

.8
11

.2
 

10
.7

 
10

.9
 

36
.0

1
l.

o
 

10
.2

 
10

.7
 

36
.6

10
.7

10
.4

10
2.

6
10

3.
8

T
A
B
L
E
 
X
X
I
V

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 W

D
e
c
e
m
b
e
r
,
 

1
9

6
3

 
a
n
d
 
J
a
n
u
a
r
y
,
 

1
9
6
4

(
T
y
p
e
 
o
f
 
M
e
d
i
u
m
:
 

B
o
g
u
s
)

W
-
1
 

1
-1

0
-6

4
 

1
-2

4
-6

4
W

-2
 

1
-1

5
-6

4
 

1
-2

4
-6

4
1 

25
.7

2
 

28
.0

9
.8

 
9.

0
9.

3 
8.

7
9

.4
 

3
8
.4

 
34

.2
9.

0 
3
8
.4

 
36

.6
3
5
.2

 
29

.6
3
7
.4

 
3
5
.
0

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
%

26
.8

9.
2

99
.4

 
90

.0
 

10
0.

0

0
O

 

F
o

ro
o 0

34
.8

33
.6

34
.8

34
.2

34
.2

32
.4

34
.8

33
.0

30
.8

32
.4

31
.6

31
.4

31
.8

33
.8

31
.8

31
.0

29
.2

30
.4

-2
9.

4
'2

9
.6

29
.0

28
.0

29
.6

2
9

.6

2
9
.9

31
.6

30
.6

30
.4

30
.2

31
.3

30
.8

30
.3

35
.2

35
.5

35
.4

36
.4

36
.0

3
3

.8
35

.2
34

.9

35
.3

3
5
.8

98
.6

97
.2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

30
.6

31
.6

96
.9

93
.8

0 ri (t
D

pi

25
.2

33
.6

26
.8

34
.2

1
-
1
/
2

1
-
1
/
2

30
.5

ow

-
d

O t-'
o J 

M
-M

 
-

93
.4

36
.3



Fourdrinier Kraft Board Institute, Inc. Page 23
Project 1108-17 Report 105

the current machine averages for the previous twelve periods (excluding the

current period). Also shown for each machine in Tables II to XXIV are the machine

factor and machine index which are defined as follows:

current machine average x 100 machine factor 
cumulative machine average

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

The machine factor and machine index provide a means for comparing the current

machine average with either the previous results for that particular machine or

with the cumulative results for all machines, i.e., the cumulative F.K.I. average.
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DISCUSSION OF RESULTS

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

averages noted for each test during the current period (December, 1963 and

January, 1964); the current machine average represents the mean of the averages

for a given test obtained on all rolls submitted from a given machine during the

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

represents the mean of the current machine averages for the current period and

is indicative of the test level being maintained by the industry as a whole to

the extent that the industry is represented by the participating machines:

Basis wt., lb.

Caliper, pt.

Concora flat crush,.p.s.i.

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

Maximum Current
Machine Average

28.3

10.9

39.8

35.8

Minimum Current
Machine Average

26.2

8.8

32.3

27.9

The runnability data for the 150 rolls evaluated

period are summarized as follows:

Runnability

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

600 f.p.m.-iinimum tension

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

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

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

Number
of

Rolls

5

10

11

25

99

during the current

Percentage
of

Total Rolls

3.3

6.7

7.3

16.7

66.0

Current
F.K. Io

Average

27.0

10.3

35.8

31.1
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In Table XXV a comparison of Institute and mill Concora flat crush test

results obtained on conditioned specimens is given for each machine for the

current period. 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. This affords each participant the opportunity to

review the level of agreement for his data with the levels shown for the other

participants. Data sheets for supplying this information may be obtained from

the Institute. Comparisons of this kind are a helpful adjunct to other calibra-

tion procedures. Shown in Table XXV are (1) the Institute and mill Concora

averages for each roll included in these comparisons, (2) the difference between

the roll average based on Institute data and that based on mill data, (3) the

Institute and mill averages based on all rolls included in the comparison, and

(4) the difference between these over-all averages.

The Concora flat crush data shown in'Table XXV are summarized in Part

I of Table XXVI where for each machine the following information is given:

(1) Current machine average based on Institute data, (2) current machine average

based on mill data, (3) the average differences-that is, the difference between

the current machine average based on Institute data and that 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 XXVI the average differences

given in Part I have been converted to per cent. Comparative data from the pre-

vious two reports are also included in Part II of Table XXVI. It may be seen in

Part II of Table XXVI that, for the current period, the highest average difference

of '11.6% was associated with Machine W and the lowest of 0.5% with Machines J and Q.

In Table XXVII a summary of the agreement between Institute and mill

Concora flat crush data is given for the current period, and comparative data



TA
BL

E 
XX

V

IN
ST

IT
U

TE
 

A
N

D
l M

IL
L 

CO
NC

OR
A 

FI
A

T 
CR

U
SH

 
TE

ST
 

RE
SU

LT
S 

ON
 

IN
D

r=
~

hA
L

 R
O

LL
S 

FO
R 

D
~E

CE
BE

R,
 

19
63

 
AN

D 
JA

Ru
A

.R
Y

, 
19

64

M
ac

hi
ne

 
A

M
il

l
R

o
ll

 1 
D

te
C

od
e 

N
o.

 
M

ad
e

C
on

co
ra

 
F

la
t 

C
ru

sh
,

P
.S

.i
. 

M
ill

In
st

i-
 

D
if

fe
r-

 
R

o
ll

 
D

at
e

tu
te

 
M

il
l 

en
ce

a 
C

od
e 

N
o.

 
M

ad
eM
ac

hi
ne

 
B

C
on

co
ra

 
F

la
t 

C
ru

sh
,

P
.S

.i
.

In
st

i-
 

D
if

'f
er

-
tu

te
 

M
il

l 
en

ce
a

M
ac

hi
ne

 
D

M
il

l
R

o
ll

 
D

at
e

C
od

e 
N

o.
 

M
ad

e

C
on

co
ra

 
F

la
t 

C
ru

sh
,

P.
 S

. 
i.

In
st

i-
 

D
if

fe
r-

tu
te

 
M

il
l 

en
ce

a

A
-3

 
25

5 
11

-3
0-

63
 

35
.6

 
36

.5
 

+0
.9

A
-4

 
25

6 
12

- 
5-

63
 

3
5

.8
 

3
8
.9

 
43

.1
B

-l
 

92
 

ll
-2

4
-6

3
 

3
2
.2

 
3
1
.7

 
-0

.5
B

-2
 

93
 

12
- 

4-
63

 
3

1
.1

 
3
6
.0

 
+4

.9
B

-4
 

95
 

12
-1

8-
63

 
3
2
.5

 
3
5
.6

 
+3

.1
B

-5
 

96
 

12
-2

7-
63

 
3
7
.7

 
3

7
.9

 
+

O
.2

D
-1

 
--

 
12

-1
8-

63
 

3
2

.4
 

36
.6

 
+

.
D

-2
 

--
 

12
-1

8-
63

 
3
3
.2

 
3

7
.4

 
+

4.
2

D
-3

 
--

 
12

-2
0-

63
 

3
3

.8
 

3
5

.4
 

+
1.

6
D

-4
 

--
 

12
-2

1-
63

 
35

.4
 

40
.3

 
+

4.
9

D
-5

 
--

 
1-

 
5

-6
4

 
3
7
.4

 
3
5
.2

 
-2

.2
D

-6
 

--
 

1-
10

-6
4 

3
5

.8
 

3
5

.0
 

-0
.8

D
-7

 
--

 
1-

14
-6

4 
3

4
.8

 
35

 
9 

+
1.

1
D

-8
 

--
 

1
-1

5
-6

4
 

3
6

.8
 

3
5
.3

 
-1

.5

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
35

.7
 

3
7
.7

 
42

. 0

M
ac

hi
ne

 
G

C
u

rr
en

t 
M

ac
hi

ne
 

A
v.

33
. 4

 
35

.3
 

+
1.

9
C

u
rr

en
t 

M
ac

hi
ne

 
A

v.

M
ac

hi
ne

 
H

3
5

.0
 

3
6
.4

 
+1

. 4

M
ac

hi
ne

 
I

G
-1

 
29

 
12

- 
5-

63
 

3
4
.1

 
3
8
.2

 
+

4.
1 

H
-1

 
43

3 
ll

- 
7-

63
 

36
.0

o 
36

.0
o 

0.
0

G
-2

 
30

 
1-

2-
 

5-
63

 
3
5
.6

 
3
7
.4

 
+

1.
 8

 
H

-2
 

43
4 

ll
1-

14
-6

3 
3
5
.8

 
3
5
.8

 
0.

0
0-

3 
31

 
12

- 
5-

63
 

3
3
.6

 
3
4
.1

 
+

0
.5

 
H

-3
 

43
5 

ll
-2

o
-6

3
 

3
5
.6

 
3
5
.2

 
-0

.4
G

-4
 

32
 

12
- 

5-
63

 
3
4
.1

 
3
5
.2

 
+

1
.1

 
H

-4
 

43
6 

ll
-2

5
-6

3
 

3
7

.1
 

3
3
.5

 
-3

.6
G

-5
 

33
 

I2
-2

3
-6

3
 

33
.2

 
3
6
.7

 
+

3
.5

 
H-

5S
 

43
7 

12
- 

4-
63

 
3
3
.5

 
3
3
.5

 
0.

0
G

-6
 

34
 

12
-2

3-
63

 
3

3
.7

 
3
5
.9

 
42

.2
 

H
-6

. 
43

8 
12

- 
9-

63
 

3
5
.2

 
3
3
.0

 
-2

.2
H

-7
 

43
9 

12
-1

8-
63

 
3

3
.1

 
3
3
.5

 
+

0-
.4

I-
1
 

--
 

12
- 

9-
63

 
3
9
.2

 
3

7
.7

 
-1

.5
I-

2
 

--
 

1
2

-1
0

-6
3

 
3
5
.2

 
3

6
.6

 
+

1.
4

I-
3

 
--

 
1
2
-1

2
-6

3
 

3
8
.4

 
3

8
.8

 
+0

.4
i-

4
 

--
 

12
-1

5-
63

 
3

5
.6

 
3

7
.8

 
42

.2
I-

5
 

--
 

1-
 

5
-6

4
 

3
9

.7
 

3
9

.7
 

0.
0

i6
 

--
 

1-
 

6-
64

 
3
6
.0

 
3

6
.5

 
+

0.
5

I-
7

 
--

 
1-

 
7-

64
 

3
7
.3

 
3
8
.5

 
+

1.
2

i-
8

 
--

 
1-

 
9-

64
 

3
6

.5
 

3
7

.6
 

+1
.1

C
u
rr

en
t 

M
ac

hi
ne

 
Av

.
3
4
.1

 
36

.2
 

+
2.

1
C

u
rr

en
t 

M
ac

hi
ne

 
A

v.

M
ac

hi
ne

 
J

35
.2

 
34

. 4
 

-0
.8

M
ac

hi
ne

 
K

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
37

.2
 

3
7

.9
 

+
O

.7

M
ac

hi
ne

 
L

J-
1
 

36
8 

12
- 

3-
63

 
3

9
.0

 
3
8
.4

 
-0

.6
 

K
-1

 
56

9 
ll

-2
1
-6

3
 

4~
0.

7 
4
1
.1

 
+

o.
4

J-
2

 
36

9 
12

-1
7-

63
 

3
7
.1

 
3
8
.0

 
+

0.
9 

K
-2

 
57

0 
1L

2-
 6-

63
 

3
7

.1
 

3
7

.4
 

+
0.

3
J-

3
 

37
0 

1-
 

9-
64

 
3
9
.6

 
40

.0
 

+
0

.4
 

K
-3

 
57

1 
12

-1
9-

63
 

3
6
.2

 
3
8
.8

 
42

.6
-

K
-4

 
57

2 
12

-1
9-

63
 

3
3
.7

 
3
5
.0

 
+

1.
3

K
-5

 
57

3 
1-

10
-6

4 
3

9
.6

 
3
9
.5

 
-0

.1
K

-6
 

57
4 

1-
ll

1-
64

 
.3

9
.8

 
4~

o.
o 

+0
.2

K
-7

 
57

5 
1-

17
-6

4 
3
7
.7

 
3
7
.3

 
-0

.4

L
-1

 
10

37
 

ll
-2

0
-6

3
 

3
6

.1
 

3
6

.7
 

+
0.

6
L

-2
 

10
38

 
ll

-2
o
-6

3
 

3
4

.6
 

3
5
.1

 
+

0.
5

L
-3

 
10

45
 

12
-1

3-
63

 
3
4
.3

 
3
9
.6

 
+

5-
3

L
-4

 
10

46
 

12
-1

3-
63

 
3
4
.2

 
3

9
.4

 
+

5.
2

L
-5

 
10

53
 

12
-3

1-
63

 
3
6
.2

 
3

6
.3

 
+

0.
1

L
-6

 
10

54
 

12
-3

1-
63

 
3

4
.9

 
3

6
.1

 
+

1.
2

L
-7

 
10

61
 

1-
16

-6
4 

3
3

.8
 

3
5

.5
 

+
1.

7
L

-8
 

10
62

 
1-

16
-6

4 
3
5
.0

 
3

5
.1

 
+

0.
1

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
3
8
.6

 
3

8
.8

 
+

0.
2 

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
3
7
.8

 
3

8
.4

 
+

6.
6

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
3

4
.9

 
3

6
.7

 
+

1.
8

aP
le

as
e 

se
e 

pa
ge

 2
7 

fo
r 

fo
o
tn

o
te

.

C
5 0

O
e-

l

c-
I-

0 
c

(D
H

-



TA
BL

E 
X
X
V
 

(C
o
n
ti

n
u
ed

)

IN
ST

IT
U

TE
 
A
N
D
 M

IL
L 

CC
OC

OR
A 

FI
A

T
 

CR
U

SH
 T

ES
T 

RE
SU

LT
S 

ON
 

IN
D

IV
ID

U
A

L 
RO

LL
S 

FO
R 

DE
CE

M
BE

R,
 

19
63

 
A
N
D
 J

A
N

U
A

RY
, 

19
64

M
ac

h
in

e 
M

C
on

co
ra

 
F

la
t 

C
ru

sh
,

M
il

l 
p
.s

.i
. 

-
-

R
o
ll

 
Da

te
 

In
st

i-
 

D
if

fe
r-

C
od

e 
N

o.
 

M
ad

e 
tu

te
 

M
il

l 
en

ce

M-
1 

55
2 

10
-1

6-
63

 
4
1
.0

 
40

.2
 

-0
.8

M
-2

 
55

3 
10

-1
8-

63
 

3
9
.6

 
3
8
.2

 
-1

.4
M-

3 
55

4 
11

-1
0-

63
 

41
.5

 
3
9
.7

 
-1

.8
M

-4
 

55
5 

ll
- 

9-
63

 
3
7
.0

 
3
7
.8

 
+0

.8

C
u
rr

en
t 

M
ac

hi
ne

 
Av
. 

3
9
.8

 
3
9
.0

 
-0

.8

M
ac

hi
ne

 
P

P-
1 

34
 

11
- 

9-
63

 
3
7
.1

 
3

6
.0

 
-1

.1
P

-2
 

35
 

11
-2

1-
63

 
3
5
.0

 
33
.1
 

-1
.9

P-
3 

36
 

11
-2

6-
63

 
35
.3
 

33
.2
 

-2
.1

P-
4 

37
 

12
- 

6-
63

 
3
6
.6

 
33
.7
 

-2
.9

P-
5 

38
 

12
- 

9-
63

 
3
6
.5

 
3
2
.0

 
-4

.5
P-

6 
3
9
 

12
-1

7-
63

 
37

.3
 

3
2
.9

 
-4

.4

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

36
.3
 

33
.5
 

-2
.8

M
ac

hi
ne

 
S

S
-
1

S
-
2

S
-
3

S
-
4

S
-
5

S
-
6

S
-
7

S
-
8

-
-
 

12
- 

9-
63

-
-
 

12
-1

5-
63

-
-
 

12
-1

8-
63

-
-
 

12
-2

0-
63

-
-
 1

- 
4-

64
-
-
 1
-
 5

-6
4

-
-
 1-

 
6
-6

4
-

1
-1

0
-6

4

C
u
r
r
e
n
t
 
M
a
c
h
i
n
e
 A
v
.

3
6
.8

 
37

.2
3
8
.4

 
38

.6
4
0
.4

 
43
.7

4
0

.1
 

38
.0

3
9
.2

 
38
.3

3
7
.4

 
35

.6
3
5
.8

 
35

.2
3
6
.5

 
35

.0

3
8
.1

 
37

.7

+0
.4

+
0
.
2

+
3
.
3

-2
.1

-0
.9

-1
.8

-0
.6

-1
.5

-0
.4

M
a
c
h
i
n
e
 
N

C
on

co
ra

 
F

la
t 

C
ru

sh
,

M
il

l 
p

.s
.i

.
R

o
ll

 
D

at
e 

In
st

i-
 

D
i
f
f
e
r
-

C
od

e 
N

o.
 

M
ad

e 
tu

te
 

M
il

l 
en

ce

N-
l 

K
-1

7 
11

-2
1-

63
 

3
1
.2

 
3

4
.0

 
+2

.8
N

-2
 

K-
18
 

11
-2

2-
63

 
3
0
.5

 
3
2
.0

 
+

1.
5

N-
3 

K
-1

9 
11

-2
2-

63
 

3
1
.
4
 

3
3
.
0
 

+
1.

6
N

-4
 

K
-2

0 
11

-2
2-

63
 

31
.3
 

3
4
.2

 
+2

.9
N-
5 

L-
1 

12
- 

5-
63

 
3
1
.7

 
3
2
.8

 
+1

.1
N-

6 
L-
3 

12
- 

6-
63

 
3
2
.4

 
33

.0
 

+
0.

6
N-

7 
L

-4
 

12
-1

6-
63

 
4
0
.4

 
3
9
.0

 
-1

.4
N-

8 
L

-5
 

12
-1

7-
63

 
3

2
.6

 
3
5
.9

 
+
3
.
3

C
u

rr
en

t 
M

ac
hi

ne
 

A
v.

 
3

2
.7

 
3

4
.2

 
+

1.
5

M
ac

hi
ne

 
Q

Q
-
1
 

75
8 

11
-2

8-
63

 
3
7
.8

 
3
7
.8

 
0.

0
Q

-2
 

15
4 

12
- 

6-
63

 
3
9
.0

 
40

.3
 

+
1
.
3

Q-
3 

24
3 

12
- 

9-
63

 
3
6
.5

 
3
7
.7

 
+

1.
2

Q-
4 

45
9 

12
-1

6-
63

 
3
4
.4

 
3
5
.0

 
+

0.
6

Q
-5

 
72
3 

12
-3

0-
63

 
40
.1
 

3
9
.2

 
-0

.9
Q-
6 

6 6
 

1-
 

1
-6

4
 

3
8
.2

 
3

6
.2

 
-2

.0
Q

-7
 

17
8 

1-
 

6
-6

4
 

3
6

.8
 

3
4

.7
 

-2
.1

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

3
7
.5

 
37

.3
 

-0
.2

M
ac

hi
ne

 
T

T-
1 

70
1 

12
- 

3-
63
 

3
8
.6

 
3

7
.7

 
-0

.9
T

-2
 

70
1 

1-
 

9-
64

 
4
0
.2

 
38
.3
 

-1
.9

C
u

rr
en

t 
M

ac
hi

ne
 

A
v.

 
3
9
.4

 
3

8
.0

 
-1

.4

M
ac

hi
ne

 
V

V
-
1

V
-2

V
-
3

V
-
4

V
-
5

V
-6

V
-7

v
-
8

76
4

16
69

36
96

60
49 41

1
ll

7
0

29
59

31
41

12
- 

4-
63

12
- 

8-
63

12
-1

6-
63

12
-2

9-
63

1-
 

2
-6

4
1-

 
5-

64
1
-1

3
-6

4
1

-1
4

-6
4

C
u
r
r
e
n
t
 
M
a
c
h
i
n
e
 
A
v
.

35
.2

35
.5

35
.4

36
.4

36
.0

33
.8

35
.2

34
.9

37
.1

38
.0

38
.1

38
.7

37
.4

36
.5

39
.5

38
.7

3
5
.3

 
38

.0

+
1.

9
+

2.
5

+
2.

7
+
2
.
3

+
1.

4
+2

.7
+
4
.
3

+
3
.
8

+
2.

7

M
ac

hi
ne

 
0

C
on

co
ra

 
F

la
t 

C
ru

sh
,

M
il

l 
p

.s
.i

.
R

ol
l 

Da
te

 
In

st
i-

 
Di

ff
er

-
C

od
e 

No
. 

M
ad

e 
tu

te
 

M
il

l 
en

ce

0-
1 

92
 

11
-2

4-
63

 
3

1
.2

 
3

2
.4

 
+1

.2
0-

2 
93
 

12
- 

4-
63

 
3
2
.5

 
3
4
.2

 
+1

.7
0-
3 

94
 

12
-1

2-
63

 
3
1
.9

 
3
2
.9

 
+1

.0
0
-4

 
95

 
12

-1
8-

63
 

3
0
.4

 
3

2
.2

 
+

1.
8

0-
5 

96
 

1-
 

2
-6

4
 

2
8
.9

 
3

1
.4

 
+2

.5

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

3
1
.0

 
3

2
.6

 
+1

.6

M
ac

hi
ne

 
R

R
-1

 
38

 
11

-2
0-

63
 

3
3
.
1
 

3
6
.2

 
+3

.1
R

-2
 

3
9
 

11
-2

7-
63

 
3
5
.4

 
3

6
.7

 
+
1
.
3

R-
3 

40
 

12
- 

3-
63

 
3
6
.1

 
3

7
.6

 
+

1.
5

R
-4

 
41

 
12

-1
7-

63
 

3
5

.2
 

3
8

.5
 

+
3
.
3

R-
5 

42
 

12
-3

1-
63

 
3
1
.1

 
3

1
.7

 
+

0.
6

R
-6

 
1 

1-
 

8-
64

 
3
5
.0

 
3
7
.0

 
+2

.0

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

34
.3

 
36

.3
 

+2
.0

M
ac

hi
ne

 
U

U-
3 

10
51

 
12

-1
1-

63
 

3
3
.
5
 

3
4
.2

 
+0

.7
U

-4
 

10
52

 
12

-1
1-

63
 

33
.7

 
33

.2
 

-0
.5

U
-
5
 

10
66

 
1-

 
7
-6

4
 

3
6
.0

 
3
2
.4

 
-3

.6
U

-6
 

10
67

 
1-

 
7
-6

4
 

3
6
.1

 
3
1
.9

 
-4

.2
U

-7
 

10
74

 
1
-1

4
-6

4
 

3
8

.2
 

3
2

.2
 

-6
.0

U
-8

 
10

75
 

1
-1

4
-6

4
 

3
5

.2
 

3
4
.8

 
-0

.4

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

3
5
.4

 
3
3
.
1
 

-2
.3

M
ac

hi
ne

 
W

W
-
1
 

1 
1
-1

0
-6

4
 

3
5

.2
 

4
0
.8

 
+5

.6
W

-2
 

2 
1
-1

5
-6

4
 

3
7
.4

 
40

.2
 

+2
.8

C
u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

36
.3

 
4
0
.5

 
+4

.2

It
q in

, (D

w
h
i
c
h
 
t
h
e
 
m
i
l
l
 
r
e
s
u
l
t
 
is

 
h
i
g
h
e
r
 
o
r
 
l
o
w
e
r
 
t
h
a
n
 
t
h
e
 
I
n
s
t
i
t
u
t
e
 
r
e
s
u
l
t
.

ro
X

l-
qO

O
h c
*
 {

1-
 

rj

H
 

(D

O
D

i-
b

c+ 0 P cF co c+ (D o
a

aT
hi

s 
d
if

fe
re

n
c
e
 

is
 

th
e
 

am
o
u
n
t 

in
'p

. s
.i

. 
u

n
it

s
 

b
y



TA
B

LE
 

X
X

V
I

PA
R

T 
I:

 
A

 
CO

M
PA

RA
TI

V
E 

SU
M

M
AR

Y 
FO

R
 

EA
CH

 M
A

CH
IN

E 
O

F.
 T

H
E 

CO
N

CO
RA

 
FI

A
T

 C
RU

SH
 

A
V

ER
A

G
ES

 
B

A
SE

D
 O

N 
IN

ST
IT

U
T

E
 

D
A

TA
 A

N
D

 T
H

O
SE

 
BA

SE
D

 
ON

 
M

IL
L

 
D

A
TA

M
ac

hi
ne

 
C

od
e

N
um

be
r 

o
f 

R
o

ll
s 

C
om

pa
re

d

A
 

B
 

C
 

D
 

E 
F 

G

2 
-

4 
0 

8 
' 

0 
6

H
 

I 
J 

K

7 
8 

3 
7 

8L 
M

 
N

 
0 

P
 

Q

4 
8 

5 
6 

7

R
 

S 
T

6 
8 

2
 

6U
 

V
 

W

8 
2

C
on

co
ra

 
F

la
t 

C
ru

sh
, 

p
.s

.i
.

C
u

rr
en

t 
M

ac
hi

ne
 

A
v.

 
(I

n
s
ti

tu
te

)a
C

u
rr

en
t 

M
ac

hi
ne

 
A

v.
 

(M
il

l)
.

A
v
e
ra

g
e
 

D
if

fe
re

n
c
e
b

M
ax

im
um

 
D

if
fe

re
n
c
e
c

35
.7

 
33
.4
 

--
 

35
.0

 
--

--
 

34
.1

 
35

.2
 

37
.2

 
38

.6
 

37
.8

37
.7

 
35
.3
 

--
 

36
.4

 
--

 
--

 
36

.2
 

34
.4

 
37

.9
 

38
.8

 
38

.4
+

2.
0 

+
1.

9 
--

 
+

1.
4 

--
 

--
 

2.
1 

-0
.8

 
+

0.
7 

+
0.

2 
+0

.6
+

3
.1

 
+

4.
9 

--
 

+
4.

9 
--

 
--

 
+

4.
1 

-3
.6
 

+
2.

2 
+

0.
9 

+2
.6

34
.9

 
39

.8
 

32
.7

 
31

.0
 

36
.3

36
.7

 
3
9
.0

 
34

.2
 

32
.6

 
33

.5
+

1.
8 

-0
.8

 
+

1.
5 

+
1.

6 
-2

.8
+

5.
3 

-1
.8

 
+3
.3
 

+
2.

5 
-4

.5

37
.5

 
34

.3
 

38
.1

37
.3

 
36

.3
 

37
.7

-0
.2

 
+

2
.0

 
-0

.4
-2

.1
 

+
3.

3 
+

3.
3

39
.4

 
35

.4
 

35
.3

 
36

.3
38

.0
 

33
.1

 
38

.0
 

40
.5

-1
.4

 
-2

.3
 

+
2.

7 
+4

.2
-1

.9
 

-6
.0

 
+

4.
3 

+5
.6

PA
R

T 
II

: 
A

 T
A

B
U

LA
TI

O
N

 
FO

R
 E

A
CH

 
M

A
CH

IN
E 

O
F 

TH
E 

A
V

ER
A

G
E 

D
IF

FE
R

E
N

C
E

 
(P

E
R

 
C

EN
T)

 
BE

TW
EE

N
 
T
H
E
 C

ON
CO

RA
 

FL
A

T 
CR

U
SH

B
A

SE
D

 
O

N
 IN

ST
IT

U
T

E
 

D
A

TA
 A

N
D

 T
H

A
T 

B
A

SE
D

 
ON

 M
IL

L
 

D
A

TA

A
ve

ra
ge

 
D

if
fe

re
n
c
e
, s

C
u
rr

en
t 

R
ep

o
rt

 
(D

ec
. 

an
d 

Ja
n
..

)
1

0
4

th
 
R

ep
o

rt
 

(O
ct

. 
an

d 
N

ov
.)

1
0
3
rd

 
R

ep
o

rt
 

(A
ug

. 
an

d 
S

ep
t.

)

+
5.

6 
+

5.
7 

--
 

+
4.

0 
--

- 
+

6.
2 

-2
.3

 
+

1.
9 

+0
.5

 
+1

.6
+

5.
2 

-2
.0

 
+

4.
6 

+
5.

2 
-7

.7
+

12
.4

 
-4

.5
 

+
8
.6

 +
5.

9 
+

1.
9 

--
 

+
5.

6 
+

2.
3 

+
0.

3 
+

1
.0

 
+3

.8
 

+
2

.8
 

+
0.

5 
+

3
.9

 
-1

.9
 
-
7
.
3

+
8.

9 
-9

.6
 

--
 

+
0.

6 
--

 
--

 
--

 
1.

3 
+

4.
5 

+
0.

8 
+

1.
8 

+
1.

3 
+

0.
7 

+
6.

2 
-1

0.
7 

-9
.4

-0
.5

 
+

5.
8 

-1
.0

-5
.9

 
+

4.
0 

+2
.9

-3
.5

 
+3

.9
 

+1
.4

-3
.6

 
-6

.5
 

+
7.

6 
+1

1.
6

-1
.8

 
-8

.8
 

+
7.

1 
--

-0
.3

 
-7

.4
 

+
4.

3 
--

aC
om

pa
ri

so
ns

 
b
as

ed
 

on
 
c
u

rr
e
n

t 
m

ac
hi

ne
 

av
er

ag
e 

in
c
lu

d
e
 

o
n

ly
 
th

o
se

 
ro

ll
s
 

fo
r 

w
h

ic
h

 
m

il
l 

d
a
ta

 w
er

e 
su

b
m

it
te

d
.

A
ve

ra
ge

 
d
if

fe
re

n
c
e
 

is
 

th
e
 
d

if
fe

re
n

c
e
 

b
et

w
ee

n
 

th
e
 
c
u

rr
e
n

t 
m

ac
hi

ne
 

av
er

ag
e 

b
as

ed
 o

n 
In

s
ti

tu
te

 
te

s
t 

re
su

lt
s 

an
d 

th
a
t 

b
as

ed
 

on
m

il
l 

te
s
t 

re
su

lt
s 

w
it

h
 
th

e 
In

s
ti

tu
te

 
te

s
t 

re
su

lt
s 

u
se

d
 a

s 
th

e 
re

fe
re

n
c
e
. 

S
ee

 
T

ab
le

 
XX

V.
C

M
ax

im
m

 
d

if
fe

re
n

c
e
 

is
 

th
e
 
g

re
a
te

st
 

d
if

fe
re

n
c
e
 

en
co

u
n
te

re
d

 
in

 
co

m
p

ar
in

g
 

In
s
ti

tu
te

 
an

d 
m

il
l 

te
s
t 

av
er

ag
es

 
fo

r 
in

d
iv

id
u
a
l

d
ro

ll
. 

S
ee

 
T

ab
le

 
XX

V.
A

ve
ra

ge
 

d
if

fe
re

n
c
e
 

(p
e
r 

c
e
n
t)

 
is

 
co

m
pu

te
d 

by
 
d

iv
id

in
g
 

th
e 

av
er

ag
e 

d
if

fe
re

n
c
e
 

in
 
p
.s

.i
. 

(s
ho

w
n 

ab
ov

e 
in

 
P

a
rt

 
I 

o
f 

th
is

 
ta

b
le

)
by

 t
h

e
 

In
s
ti

tu
te

 
c
u
rr

e
n
t 

m
ac

hi
ne

 
av

er
ag

e 
an

d
 
m

u
lt

ip
ly

in
g

 
th

e
 

re
s
u
lt

 
by

 
10

0.

It0 i o P
=

H (D Fb c-
-

*
 

4 P bd
 

O
 

P
.m

(2
 

rH
o 

c+
c+

 F
_

(D

T
o I 

0 O-
1



Fourdrinier Kraft Board Institute, Inc. Page 29
Project 1108-17 Report 105

from the previous bimonthly period are also included. The data shown for the

current period indicate that agreement between Institute and mill Concora data

was good. It may be seen in Table XXVII that, for the current period, 15.0% of

the comparisons of Institute and mill data differed by 1% or less, 35.0% of the

comparisons differed by 2.5% or less, and 50.0% of the comparisons differed by

5% or less. It may be further noted that agreement for the current period at the

1 and 2.5% levels was about the same as the agreement for the previous period at

these levels, whereas agreement for the current period at the 5% level was some-

what poorer than the agreement obtained during the previous period at this level.

The somewhat poorer agreement at the 5% level appears to be explained by the

observation that five mills were associated with average percentage differences

in the 5.1 to 5.8 range. .A relatively small shift downward in these percentages

would have placed most of these mills in the + 5% range. The maximum difference

of 11.6% noted for the current period was slightly lower than the maximum differ-

ence of 12.4% noted for the previous period.

TABLE XXVII

SUMMARY OF AGREEMENT BETWEEN INSTITUTE AND MILL
CONCORA FLAT CRUSH DATA

Average Percentage Difference Between Percentage of All Machines Included
Institute and Mill Concora Flat Crush Within the Indicated Range

Test Resultsa Previous Period Current Period c

+ 1.0 14.3 15.0
+ 2.5 33.3 35.0
+ 5.0 66.7 50.0
+ 10.0 95.2 95.0
+ 12.4 100,0 100.0

aThe average obtained at the Institute was used as the reference in the
calculation of the percentage differences.
October and November, 1963.
December, 1963 and January, 1964.

dMaximum percentage difference was 11.6.
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