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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM

PURPOSE OF THIS STUDY

The purpose of this study is to provide a continuous evaluation

of the quality and runability of corrugating medium produced by members

of the Fourdrinier Kraft Board Institute0 The study, as it progresses,

is accumulating a backlog of data and experience which provides two impor-

tant benefits First, it enables each participant to evaluate his position

in relation to the rest of the industry Second, it provides background

information essential for the judicious interpretation of any proposed

specifications on corrugating medium (on either a company or industry

basis),

PROCEDURE FOR PARTICIPATING

The procedure for participating in this study involves the sub-

mission of two rolls of corrugating medium per week from each machine to

The Institute of Paper Chemistryo These rolls are taken from regular pro-

duction runs on different days. Each roll is 10 to 12 inches wide and con-

tains approximately 2,500 lineal feet of medium (approximately 20 inches

in diameter)o When received by the Institute each roll is assigned a code

letter and numbero The rolls are numbered in the sequence in which they

are received Code letters are assigned on the basis of machines and a

given machine is assigned a different code letter each month in order to
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mask the identity of the mills. For purposes of reference, an outline of

this program which describes the necessary instructions for sampling was

appended to Progress Report One in this series

PRESENTATION AND DISCUSSION OF TEST RESULTS OBTAINED AT
THE INSTITUTE OF PAPER CHEMISTRY

During the month of September, ninety-four sample lots of corru-

gating medium were selected from the production of eighteen machines and

submitted to The Institute of Paper Chemistry for evaluation A tabulation

of the number of rolls submitted from each machine is given in Table I,

Six machines did not submit any rolls for evaluation during the

current period and therefore are not included in any of the tabulations.

Four of these six machines have not submitted rolls for a period of six

months or longer

Each sample of corrugating medium was evaluated for basis weight,

caliper, Concora flat crush, Ho and Do flat crush (single-faced board), and

runabilityo Runability was measured by corrugating each roll under stand-

ardized conditions on the Institute's corrugator into A-flute board at 600

feet per minute with minimum tension If unsatisfactory runability occurred

at this speed, the corrugator was slowed down in increments of 25 fopom.

until satisfactory runability was obtained (no ruptured flutes)o If the

medium fabricated satisfactorily at 600 fopomo with minimum tension, further

runs were made at higher tensions to determine when cracking occurred. The
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higher tensions used were Oo5 lbo per inch, 1.0 lb. per inch, and 1.5 lb.

per inch Maximum speed at minimum tension was also determined, the greatest

speed being 1000 fopomo

Flat crush was determined on the board obtained at a speed of 600

f.p.me with minimum tension In addition to information about quality, these

results will provide data which may be useful in studying the relationship

between Concora flat crush and combined board flat crush for each participant's

medium

As requested by members of the FoK.BoIo, the Concora medium test

results are calculated on the basis of pounds of load per unit area rather

than on the basis of the formula suggested by the Concora manufacturer and

are reported as Concora flat crush test results. In Progress Reports One and

Two, the Concora medium test results were reported on the basis of the formula

suggested by the Concora manufacturers

The average test results obtained on the samples of corrugating

-medium submitted by each participant (current machine averages) are shown in

Table II and graphically presented in Figures 1 to 4. In addition to a

comparison of the test data obtained for the various machines, Table II also

presents the current FoKoIo averages, cumulative FoKoIo averages, and the

FoKoIo indexes The current FoKoIo average is the average of test results

for all machines participating in the study during the current month. The

cumulative FoKoIo average is based on the results for the previous twelve-month

period excluding the result for the current period The FoKIo index is
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obtained as follows

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

The FoKoIo 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 av-

erage result for the previous twelve periods

In Table II the current machine averages for the month of

September are summarized It may be noted in Table II and Figure 1 that

basis weight varied from a low of 25o9 lbo for Machine Q to a high of 2809

lbo for Machine Po The current FoKoIo average for basis weight was 27o2 lbo

and the cumulative FoKoIo average was 27o0 lbo The relationship between

these two results is described by the FoKoIo index which was 100o6% and

indicates that the current FoKoIo average is slightly higher than the cu-

mulative FoKoIo average With the one exception of Machine Q, the average

basis weight value for each of the eighteen machines was above the 26 lbo

minimum requirement of Rule 41o

With regard to the caliper results for the current period, it may

be seen in Table II and also in Figure 2 that the lowest average caliper data

of 9ol points was associated with Machine H and the highest average of 1o6

points with Machine Ko The current FoKoIo average of 10o3 points was the

same as the cumulative FoKoIo average The F0KoI. index, therefore, was 100o0%o

The minimum caliper requirement of 9 points specified in Rule 41 was met by

all participants
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The Concora flat crush averages for September are presented graph-

ically in Figure 3 and in tabular form in Table II. An inspection of these

results reveals that 38o5 posio was the highest average and 30.2 p.s.i.

the lowest. Machine E was associated with the highest average and Machine

D with the lowest. The current F.KoI. average of 34.7 p.s.io was slightly

lower than the cumulative FK.I. average of 35.0 p.s.i. The F.KeI. index

was 99.1%e

The highest single-face flat crush average of 36el pos.i. was

obtained for Machine E and the lowest of 29.3 p.s.i. for Machine D. These

data are shown in Table II and presented graphically in Figure 4. The

current FoKoIL average was 33.1 pes.io, whereas the cumulative F.K.I. aver-

age was 34o7 poseio The FoK.I. index was 95.4%.

For the current period, the current F.K.I. average for basis

weight was higher than its cumulative F.K.Ie average, the current F.KoI.

averages for Concora flat crush and single-face flat crush were lower than

their respective cumulative FoKIo averages, and the current FKoI. average

for caliper was the same as its cumulative FK.I. average.
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The test results obtained on the sample lots submitted from the

production of each of the machines are shown in Tables III through XX for

Machines A through R, 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 is also shown and is

calculated by averaging the current machine averages for the previous

twelve periods (excluding the current period). Also shown for each machine

in Tables III to XX are the machine factor and machine index which are de-

fined as follows:'

current machine average x 100 - machine factor (%)
cumulative machine average

current machine average 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 particu-

lar machine or with the cumulative results for all machines--i.e., the cu-

mulative FoK.Io average.



padss 
um

m
~wx2'-u 

jo
j 

h
~

c
d

 
S

M
q

; 
a
4
n
~

 
0;4 

0
T

q
V

T
[L

A
lR

 
S

P
. 

a
d
ra

i 
-

..r 
-,1

1
7
6
6

I
 TOT

L
 

7
8 .l7

C

0
O
 6Z

17'9C
9
 0C
F
s
~

zC

0-70T

6
 17oT
V
O
T

L
'O

T

P'TC 
00LC 

Z#7e
O19e 

9
0
L
 

9,'7
O117e 

1
7
lz

 
019L

47'9L 
Z"7C 

2:L.

T#9C 
Z
'
t
e
q
u
I
9
;
d

9
0
T
 
0
0
T
 

60oT
V~ol 

8
6
 

T
1
1
T

Z
T

T
 

Z
'O

T
 

61TT
L'OT 

T'OT 
9
0
O
T

901T 
L0o 

6
0
1
T

2
 ZMIHD0li UOA SYLMMS~ 

LG--1 
JO

 
102~1W

9

A
I 

YM
VIE

0'00T
5L9

6 9Z

?89Z

I
T
T

ITTT
OTT
60T
SOT

8
5
'i 

-

SL5-e -6 
a6-?Z

-E
 

L
s5-L 

-
6
 

F
5-eZ

-F
 

Z
-

85'-L
 

-6 
F5L

?-Z
 

T-

6'ZOT

Z'LOT
9
 
17
C

I

*
-
 

ao

-IC
 9,4o
0001
0059

-U
T/qC

L 
*:n.d* 3

'*
M

-d
'J 

009 
'41 

gu
0T

S
u

al 
'U

TN
 

4B
u
o
-isu

a
j, 

*xR 
p

a
a
d

S
 

*xL

L *
C

LLLC
0
*
 9L

9'*901

9 
501

17 17L
1
7
.
 

Le

rceL
O

"7C
Z

 1 7C

9 
9L

8V9c

.*A~ 
*u

tw
 

7W
 

X~

'4T
A

 8
d

 
'tqsrT

i

001i7 
S'LC

 
O

'1
VLLC 

o09 
916L

9LLc 
9LL 

9-9L

*
 AV

 
I U

T
H

 
X

2W
R

tl nJ '
 -s -

O
d 

0

47'TOT

0lOO1
V

O
T

 
0

1
7
O

 
0

9'O
T

 
10T

9
0
T
 
V
O
T

L0O 
616

o
 *
 66

L 
T0T

L
 19Z

S *9Z

S
 0
T

9 
0
T

0
L
1

S -, -T od

L19

*--j -be 
COOT

zed 
q
T

c'W.2;ay 
S

T
S

'2't

11-01P.T 
a
u

 
-

92e.G
A

 
a=

O
;O

e~
j. 

r- 
ve

92 
paro 

O
Z
 

FS5-n-6
6
1
 

s
-
z
T
-
6

ST 
F~5 o

-
S
-

s5
-1

-6

SE
_6z-c

,I'

*
 CT

1-E'ti
=

F X

s56T 
'J

a
q

-a
c
d

G
G

V
 
a
N
I
H
M
 H
 

03 
GLIfl5¶ZI 

l
S
¶
l
 
JO 

1TYU
-M

G

I
I
I
 

f2
Y

l

'4 g
I, 

S
.~

~
~

~
~

~
%

 
0

506

5 1
6

C
"7

'7 
I
C

1iTITT

056
UOOT
COOT
OOOT
O001

V
8
Z

P
 *
e

9-T

0 LL
9
 *
S
e

9
1

8
*

 
170TL

0r_

.1
4

.0C
D-_

L
.C

,�-v
r-,.

Z
�-�,,

Z/T
II-[

c- � Z;.-
also

,
-P :a

 lZ
a -,-ac:

fol



4 

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
 
C

S
e
p
t
e
m
b
e
r
,
 
1
9
5
8

Da
te

 
Da
te

Cw
de

 
Ma

de
 

R
e
c
d
.

C-
1 

8-
20
-5
8 

8-
29

-5
8

C-
2 

8-
26
-5
8 

9-
12

-5
8

C-
3 

8-
28
-5
8 

9-
12

-5
8

C
-
4
 

9
-
 3
-
5
8
 

9-
15

-5
8

Cu
rr
en
t 
M
a
c
h
i
n
e
 
A
v
e
r
a
g
e

Cu
mu
la
ti
ve
 M
a
c
h
i
n
e
 
A
v
e
r
a
g
e

M
a
c
h
i
n
e
 
Fa
ct
or
, 
%

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

M
il
l

R
o
ll

N
o.

18 19 20 21

B
a
s
i
s
 
W
e
i
g
h
t
,

l
b
.
 
p
e
r

1
0
0
0
 
s
q
.
 
f
t
.

2
6
.
3

2
6
.
2

2
6
.
6

2
6
.
4

2
6
.
4

2
6
.
5

9
9
.
6

9
7
.
6

C
a
l
i
p
e
r
,
 

C
o
n
c
o
r
a
 
Fl
at
 
C
r
u
s
h
,

p
o
i
n
t
s
 

p
.
s
.
i
.

M
a
x
.
 

d
i
n
.
 

A
v
.
 
M
a
x
.
 
M
i
n
.
 

A
v
.

1
1
.
1
 

10
.2
 

10
.7
 

3
3
.
0
 

30
.6
 

31
.8

1
1
.
1
 

10
.2
 

10
.6
 

36
.0
 

3
0
.
0
 

33
.0

1
1
.
6
 
1
0
.
8
 

11
.2
 

3
5
.
4
 

33
.6
 

3
4
.
6

1
1
.
2
 

10
.3
 

10
.8
 
3
8
.
4
 

3
3
.
0
 

35
.4

10
.8
 

33
.7

10
.4
 

34
.7

10
3.
7 

97
.1

10
5.
3 

96
.1

S
in

g
le

-F
ac

e 
F

la
t

C
ru

sh
, 

p
.s

.i
.

M
ax

. 
M

in
. 

A
v
.

3
6
.0

 
3
2
.6

 
34

.6
3

5
.0

 
3
1
.4

 
33

.2
3
3
.4

 
2
9
.2

 
31

.8
3
4
.4

 
3
2
.8

 
33

.6

33
.3

34
.0

97
.8

95
.9

R
u
n
a
b
i
l
i
t
y

M
a
x
.
 S
p
e
e
d
 

M
a
x
.
 
T
e
n
s
i
o
n

a
t
 
M
i
n
.
 
T
e
n
s
i
o
n
,
 
a
t
 
6
0
0
 
f
.
p
.
m
.

f
.
p
.
m
.
 

l
 b
.
/
i
n
.

N
o
t
e
 
a
.
 

M
i
n
.

N
o
t
e
 
a
.
 

M
i
n
.

N
o
t
e
 
a
.
 

M
i
n
.

N
o
t
e
 
a
.
 

M
i
n
.

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
 
D

S
e
p
t
e
m
b
e
r
,
 
1
9
5
8

D
-
1
 

-
8
-
2
9
-
5
8
 

2
7

D
-
2
 

-
8
-
2
9
-
5
8
 

2
8

D
-
3
 

-
-
 

8
-
2
9
-
5
8
.
 

2
9

D
-
4
 

-
8
-
2
9
-
5
8
 

3
0

D
-
5
 

-
-
 

9
-
1
2
-
5
8
 

3
1

D
-
6
 

-
9
-
1
2
-
5
8
 

3
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
,
 %

a
 
I
n
s
u
f
f
i
c
i
e
n
t
 
p
a
p
e
r
 
w
a
s
 
a
v
a
i
l
a
b
l
e

2
6
.
9

2
5
.
5

2
7
.
4

26
.1

2
6
.
4

2
6
.
2

2
6
.
4

27
.4

96
.4

97
.7

1
0
.
8

1
0
.
7

1
0
.
6

1
0
.
4

1
0
.
5

1
0
.
2

1
0
.
4

9
.
9

1
0
.0
9
.
6

1
0
.0
9
.
7

1
0
.
6

10
.3

1
0
.
3

9
.
8

1
0
.
3

9
.
9

10
.2

1
0
.
8

9
4
.
6

99
.3

32
.4

3
0
.
0

33
.0

31
.8

32
.4

31
.2

2
8
.
2

2
6
.
4

3
0
.
0

29
.4

29
.4

2
9
.
4

to
 
e
v

a
lu

a
te

 
th

is
 
ro

ll
 
fo

r 
m
a
x
i
m
u
m
 

sp
ee

d
.

3
2
.
4
 

29
.8

3
0
.
4
 

25
.6

30
.4
 
26
.0

29
.8
 
2
7
.
6

30
.8
 
2
8
.
6

29
.6
 

2
8
.
2

3
0
.
5

27
.6

31
.8

30
.6

3
0
.
6

3
0
.
2

30
.2

2
9
.
3

10
3.
1

86
.2

N
o
t
e
 
a
.

1
0
0
0

1
0
0
0

1
0
0
0

1
0
0
0

1
0

0
0

31
.1

27
.8

2
8
.
8

2
8
.
9

2
9
.
9

2
9
.
0

29
.3

2
8
.
8

1
0
1
.
5

8
4
.
3

1
-
1
/
2

1
/
2

1
1
/
2

1
-
1
/
2

1
-
1
/
2

*



.-
 

1h

TA
BL

E 
V

II

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
j
E
 
E

Se
pt
em
be
r,
 
19
58

Ba
si
s 

W
e
i
g
h
t
,

lb
. 

pe
r

1
0
0
0
 
s
q
.
 
ft

.

26
.9

26
.9

26
.7

2
6
.
6

26
.5

2
6
.
4

26
.6

2
7
.
1

2
6
.
5

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
ax

. 
tM

in
. 

A
v.

1
1

.0
12
.6

12
.1

11
.3

1
1
.
1

1
1
.
4

10
.9

1
1
.
0

1
1
.
0

1
0
.0

10
.3

10
.3

10
.4

10
.6

1
0
.
2

10
.0

10
.3

10
.5

10
.6

11
.2

10
.9

10
.8

1
0
.
8

10
.8

10
.4

10
.7

10
.8

C
o
n
c
o
r
a
 
Fl
at
 
C
r
u
s
h
,

p
.
s
.
i
.

M
ax

. 
M
i
n
.
 

A
v
.

42
.0

42
.6

37
.2

46
.2

39
.0

42
.0

39
.0

44
.4

36
.6

36
.6

38
.4

34
.8

37
.2

34
.2

36
.6

36
.6

36
.0

33
.0

40
.1

40
.8

36
.1

39
.6

36
.6

39
.6

37
.2

4
0
.
4

35
.6

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
.

4
0
.
4

3
8
.
0

3
6
.
2

3
8
.
8

3
6
.
8

37
.0

36
.0

3
9
.
2

3
4
.
2

37
.0

35
.6

32
.4

33
.2

35
.6

35
.8

33
.6

36
.8

33
.4

38
.7

37
.2

34
.2

35
.8

36
.1

36
.3

34
.9

38
.0

33
.8

R
u
n
a
b
i
l
i
t
y

M
ax

. 
S

pe
ed

 
M

ax
. 

T
en

si
o

n
a
t 

M
in

. 
T

en
si

o
n
, 

a
t 

60
0 

f.
p

.m
.,

f.
p

.m
..
 

lb
./

in
.

10
00

10
00

10
00

No
te
 
a
.

No
te
 
a
.

No
te
 
a
.

10
00

10
00

10
00

1 1 1 M
in

.
1 1
-1

/2
1 1 1

Cu
rr

en
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
 
Ma
ch
in
e 
A
v
e
r
a
g
e

M
a
c
h
i
n
e
 
Fa
ct
or
, 
%

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

a
In

su
ff
ic
ie
nt
 
pa
pe
r 

w
a
s
 
av

ai
la

bl
e 

to
 
ev

al
ua

te
 
th
is
 
ro
ll
 
fo
r 

m
a
x
i
m
u
m
 
sp
ee
d.

Da
te

Ma
de

8-
19

-5
8

8-
22

-5
8

8-
26

-5
8

8-
29

-5
8

9
-
 3
-5
8

9
-
 6
-5

8
9
-
 9
-5
8

9-
12

-5
8

9-
16

-5
8

E
-
1

E
-
2

E
-
3

E
-
4

E
-
5

E
-
6

E
-
7

E
-
8

E
-
9

Da
te

R
e
c
d
.

8-
22

-5
8

8-
29

-5
8

9
-
 2
-5

8
9-
12

-5
8

9
-
1
2
-
5
8

9-
15

-5
8

9
-
1
7
-
5
8

9
-
2
2
-
5
8

9
-
2
2
-
5
8

EU
il

R
o
l
l

N
o
.

39
7

39
8

39
9

40
0

40
1

40
2

40
3

40
4

40
5

0
C

0 I
n

0 
-0

o

0 C
. ar I.
- a 0o I1 0
~

*
~

26
.7

26
.7

1
0

0
.0

98
.7

10
.8

1
1
.0

98
.3

1
0
5
.
0

38
.5

39
.3

9
7
.
7

1
0
9
.
7

36
.1

3
8
.
6

9
3
.
6

1
0
4
.
1

*
1 oI

0 '1 0
4

0 rF
A

<

_



-paads luumm-u 
au 1051c.J 

s-cqq 
a-4

an
T

U
A

~
 O

q 
G

~
S

I
P

-
 

s~3m
 

L
jadd 

iu
a
~

o
~

s
n
S

u
: 

la

%
 X

G
p

u
I 

G
L

-oI
S'1T

O

9'86

176

'JlacqO
P

 
aulqosw

*
 12

-
T

.-
E

w
N

TT

Z
/ 

L

7-/-

T

OOOT

056.
0
0
/
.

0
0

9

O
O
O
T

0
0
8

*uT/.qT 
u

d
j

'*irdej 
0
0
9
 

q
~

 
'u

o
-E

su
a
l 

*u-E 
q

u0-tsual 
ux 

~ 
paUadS 

*
x
e
T

6CC

LCC

c 117C '7 *
 C

Z
 C
C

9
i
 I tc

9 1"7C
V
'
X

C9`Cf

*T
-s-d

 
'L

s
a

IV
U

 9O
,4

-aT
u
-1

9,Tc
F 
T
C

19.z

6
 '
L
C

90C
C

9
 0
C

o, 0 C
9 

*
Z

8
 ! 7et

C
f

~; "7C

9*9
17 c

o1 6C

'Tisruo 
1
T
 5I
 

L
 

1 
Z

U
O

06
V

6

oT6

T16
T
,
6

t760
9-6

O
v 
*
 6

6,8
6's

8
2
8

8C6

C
'6

S 
Y

 
U

7tO
 

IT
I

6 *
z

C
 *
.

T
I
L

891L

619z

*qj 
bs 

COOT
.xad 

*q
t
j
q
s
T
a
m
 
S

lss-d

C
L

I
691.9
L

9
C

-9
17

C
9

o
o

z
I/ I
0
0
O

T
T

O
'K

.

8C -
n
-
6

8C
 -u-6

85-51-6
S5C5T-6
8C

-C
T-6

857-z 
-6

857 
-z6

85-z 
-6

?5-Z
 -6

aC -6 
a 

8
5
6
T
 

x
q
1
;
~

A
4
 3NIHO'U 

1
6
I
0
A
 SIU

S
¶T

 
IS

M
 

qC
 
Z

eM
M

S
l

IIIA
 

¶'ISVI.

4V

$
) 4,~a)U

)
S-.
0

L'TOT

6'T
E

6 "701

9
T
-
[

0C
7

4
 ,

*
05-1

1.0
t
o
 -

SC
,

w
 

I,

50

S.. 

85C-8 
-6

85-8 
-6

8rC
a -6

8•-C
 

-6
sC-C 

-
6

?C-c 
-
6

85~-u8

8
~

0
.I-

z,"-,,6



4 S
I

TA
BL

E 
IX

SU
M

ffA
RY

 
O

F 
TE

ST
 

R
ES

U
LT

S 
FO

R 
M

A
CH

IN
E 

0
S

ep
te

m
be

r,
 

19
58

Da
te

 
R
o
l
l

R
ec

d.
 

No
 .

Ba
si
s 

W
e
i
g
h
t
,

lb
. 

pe
r

1
0
0
0
 
sq

. 
ft

.

Ca
li
pe
r,

P
o
 2

fl
ts

M
ax

. *
 

in
.

C
on

co
ra

 
F

la
t 

C
ru

sh
,

p
.s

.i
.

AV
. 

M
ax

. 
M

im
. 

IV
.

S
in

gl
e-

F
ac

e 
F

la
t

C
ru

sh
, 

p
.s

.-
J.

IM
ax

. 
M

m
n. 

k
v.

R
u
n
ab

il
it

y
M

ax
. 

Sp
ee

d 
M

ax
.T

en
si

on
at

 
M
i
n
.
 
Te
ns
io
n,
 
at

 
60

0 
f.
p.
m.
,

f.
p.

rn
. 

lb
./
in
.

G
-
1

G
0-

2

G
-4

G
-
7

8
-l

2
-5

8
8

-1
5

-5
8

8-
19

-5
3

8-
27
-5
8

9
-
 2
-5
8

9
-
 4
-5

3
9

-1
0

-5
8

.9
-1

2
-5

8

8
-2

2
-5

8
8

-2
2

-5
8

8-
25

-5
8

9
-
 3

-5
8

9
-1

2
-5

8
9

-1
5

-5
8

9-
22

-5
8'

9
-2

2
-5

8

24
2

24
3

24
4

24
5

24
6

24
7

24
8

24
9

26
.7

2
6

.5
28
.*
0

2
6

.*
7

2
8

.*
0

27
.6

27
.7

27
.4

10
.2

10
.4

10
. 9

10
.6

10
.3

10
.7

1
0

.8
1-

1.
0

9.
6

9.
7

10
.2 9.
6

9.
9

1
0
.
0

10
.2

1
0
.
0

9.
9

1
0

.0
10
.4

1
0
.
1

10
.*
1

10
.2

10
.5

10
.3

40
.2

38
.4

40
.8

39
.0

43
.8

38
.4

34
.8

36
.6

Cu
rr

en
t 

Ma
ch

in
e 

A
v
e
r
a
g
e
 

27
.3

 
10

.2

Ct
z'

-u
ia

ti
ve

 
Ma

ch
in
e 

A
v
e
r
a
g
e
 

27
.1

 
10
.1

7M
ac
hi
ne
 
Fa
ct
or
, 

%
 

10
0.

8 
10
0.
6

M:
ac

hi
~n

e 
Tn

de
x,

 
%

 
10

1.
1 

99
.2

a
n

sf
fi

ci
en

t 
p

ap
er

 
w

as
 

av
ai

la
b
le

 
to
 
ev
al
ua
te
 
th
is
 
ro
ll
 
fo
r 

m
ax

im
~m

. 
sp

ee
d
.34

.8
35

.4
36

.0
33

.0
37

.8
3

4
.*

2
33

.0
33

.0

: 
e 

M
at

'z
e

37
.9

36
.7

37
.4

3
5
.9

41
 *

5

36
.4

34
.2

35
.3

34
.0

32
.0

36
.6

36
.2

39
.6

35
.8

36
.0

34
.6

32
.*

8
31

.0
34

.4
3
4
.
6

36
.8

33
.4

34
.6

34
.0

0

C
-.

 
.1

0I
s

H
- 

0
0 

11

IP
;

H
 
'1 0 *
1

0. C
,.

C
..

C
,.

'-
4

a

33
.5

31
 *
7

35
.6

35
.4

38
.2

34
.7

3 
5.

5
34

.3

N
ot

e 
a.

10
00

1
0
0
0

N
ot

e 
a.

90
0

1o
c0

10
00

80
0

1
-1

/2
1 1 1
-1

/2
1 1 1 1

36
.9

38
.2

96
.5

10
5.

3

34
.9

37
.8

92
.1

10
0.

4

IV Is 0 G
q Is -
0 ~'
 H

4



T
A
B
L
E
 
X

SU
M

M
AR

Y 
O

F 
TE

ST
 

R
ES

U
LT

S 
FO

R 
M

A
CH

IN
E 

H
Se
pt
em
be
r,
 
19
58

M
ze

 
ad

 e
Da
te
 

PC
',l

Re
cd
. 

No
.

-i
 

8
-2

L
-r

8
 

9
-
 2
-5
8

H
-2

 
8-

28
-5

8 
9-

15
-5

8
H

-3
~ 

9-
 

9-
58

 
9-

22
-5

8
-4

 
9-

14
-5

 8
 

9-
22

-5
H

-5
 

9-
14

-5
8 

9-
22

-5
8

C
u
rr

en
t 

M
ac

hi
ne

 
A

ve
ra

g-
e

C
um

ul
at

iv
e 

Y
la

ch
in

e 
A

ve
ra

ge
M

ac
hi

ne
 

F
ac

to
r,

 

M
ac

hi
ne

 
In

d
ex

, 

20
1

20
2

20
3

20
4

20
5.

-B
as
is
 We
ig
ht
,

lb
. 

pe
r

1
0
0
0
 
sq

. 
ft

.

27
 *
5

26
.5

26
.9

27
 *

0

26
 *

7

26
.9

26
.9

10
0.

0

99
.*

6

* 
C

al
ip

er
, 

C
on

co
ra

 
F

la
t 

C
ru

sh
,

po
in
ts
 

p.
S.
i.

M
a
L
 

:
x
.
 

ra
in

. 
Av
. 

M
ax

. 
M

in
. 

Av
.

9.
1

9.
8

9
.
5

10
.*

2
9.

0

8.
3 

9.
1

8.
8

9.
0

8.
0

8.
7

9
.
4

9.
1

9
.
7

8
.
7

9.
1

43
.2
 

36
.0
 

39
.8

-3
6.
0 

30
.0
 

32
.0

3
9
.
0
 

33
.0
 

36
.4

38
.4
 

29
.4
 

35
.6

37
.2
 

31
.8
 

34
.8

35
.7

9
.
2

99
 *

7

8
8

.*
8

S
in

g
le

-F
ac

e 
F

la
t

C
ru

sh
, 

p
.s

.i
.

M
ax

. 
M

in
. 

A
v.

V

3
6
.
0

34
 *
0

35
.4

34
.*

4
33
.*
4

34
.0

32
.2

31
.4

32
.8

32
.0

35
.7

10
0.
0

1
0
2
.
0

35
.0

33
 *
1

33
.5

33
.*

6
32
.6

33
.6

35
.0

95
.8

96
.7

R
u
n
a
b
i
l
i
t
y

M
ax

. 
S

pe
ed

 
M

ax
. 

T
en

si
on

at
 
M
i
n
.
 
te
ns
io
n 

at
 
60
0 

f.
p.
m.
,

f.
p.
m.
 

l
b
.
/
i
r
.

10
00
 

1
90

0 
1/

2
90

0 
1/

2
95

0 
10

00
. 

1/
2

TA
BL

E 
X

I

SI
V*
hA
RY
 
OF
 
TE
ST
 
RE
SU
LT
S 

FO
R 

M
A
C
H
I
N
E
 
I

Se
pt
em
be
r,
 
19
58

1-
1 

8
-
2
0
-
5
8
 

8-
28
-5
8 

71
 

28
.2

I-
2 

8-
22
-5
8 

8-
28
-5
8 

72
 

27
.0

10
.4
 

10
.0
 

10
.2

10
.8
 

10
.2
 

10
.4

3
9

.6
 

3
7
.2

 
37

.8
37
.2
 

32
.4
 

35
.4

35
.4
 

32
.2
 

33
.8

31
3,

2 
31
.6
 

32
.5

Cu
rr

en
t 

M
c
i
e
A
v
e
r
a
g
e

C~
ur

ia
t-

iv
e 

M
ac

-i
ne

 
Av

er
ag

ce

!:
ac

z-
n
e 

F
ac

to
r,

 
%

ia
,-c

'--
ne

 
In

d
ex

, 
G

f

*
r.

n~
1

0 
0

C
 

''

co IP
0 '1

1

Is
'

a)

27
.6

27
.*

6

10
0.

*0

10
2,

2

10
.3

10
.4

99
.2

10
0.

5

75
0

85
0

36
.6

33
.6

10
8.

8

10
4.
4

M
an

.
Mi
n.

33
.1

33
.2

99
.8

95
 *

5

10 Is 0 IQ 0 co 0 00 0 
H



TA
BL

E 
X

II

SU
M

M
AR

Y 
O

F 
TE

ST
 

R
ES

U
LT

S 
FO

R 
M

A
CH

IN
E 

J
S

ep
te

m
be

r,
 

19
58

Da
te

 
R
o
l
l

R
e
c
d
.
 

No
.

J-
1

 
8
-2

9
-5

8
 

9-
 

3
-5

8
 

73
J-

2
 

8
-2

9
-5

8
 

9-
 

3
-5

8
 

74

C
u
rr

en
t 

M
ac

hi
ne

 
A

ve
ra

ge

C
um

ul
at

iv
e 

M
ac

hi
ne

 
A

ve
ra

ge

M
ac

hi
ne

 
F

ac
to

r,
 

%

M
ac

hi
ne

 
In

de
x,

 
%

B
a
s
i
s
 
We
ig
ht
,

lb
. 

pe
r

1
0
0
0
 
s
q
.
 
ft

.

2
8
.
6

28
.1

28
.4

27
.3

10
3.

9

1
0
4
.
9

C
a
l
i
p
e
r
,
 

C
o
n
c
o
r
a
 
Fl
at
 
C
r
u
s
h
,

p
o
i
n
t
s
 

p
.
s
.
i
.

M
ax

. 
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
.

11
.2
 

10
.6
 

10
.9
 
33
.0
 

2
7
.
6
 

3
1
.
4
 

34
.8
 

31
.0
 

32
.8

10
.9
 

1
0
.
4
 

10
.6
 

36
.6
 

3
1
.
8
 

34
.6
 

34
.2
 

3
1
.
6
 

32
.7

10
.7

10
.2

10
5.
6

10
4.
5

33
.0

34
.7

95
.2

9
4
.
2

R
u
n
a
b
i
l
i
t
y

M
a
x
.
 S
pe
ed
 

M
a
x
.
 
Te
ns
io
n

at
 
M
i
n
.
 
Te
ns
io
n 

at
 
6
0
0
 
f
.
p
.
m
.
,

f.
p.
m.
 

lb
./
in
.

No
te
 
a
.

1
0

0
0

1
-
1
/
2

1

32
.8

35
.2

93
.1

94
.5

T
A
B
L
E
 
X
I
I
I

SU
MM
AR
Y 

O
F
 T
E
S
T
 
RE
SU
LT
S 
F
O
R
 M
A
C
H
I
N
E
 
K

S
e
p
t
e
m
b
e
r
,
 1
95
8

K
-1

 
9-

 
3

-5
8

 
9

-1
2

-5
8

 
75

K
-2

 
9-

 
3

-5
8

 
9

-1
2

-5
8

 
76

27
.9

29
.0

1
1
.
8
 

11
.0
 

11
.5
 

36
.6
 

33
.6
 

35
.2

12
.2
 

11
.5
 

1
1
.
8
 

34
.2
 

28
.8
 

31
.9

C
u
rr

en
t 

M
ac

hi
ne

 
A

ve
ra

ge
 

2
8
.4

 
1
1
.6

C
um

ul
at

iv
e 

M
ac

hi
ne

 
A

ve
ra

ge
 

2
8

.0
 

1
1
.0

Ma
ch

in
e 

Fa
ct
or
, 
%
 

1
0

1
.4

 
10

6.
2

Ma
ch
in
e 

In
de

x,
 %
 

10
5.

1 
11

3.
4

a
 I
ns

uf
fi

ci
en

t 
p
a
p
e
r
 
wa

s 
av

ai
la

bl
e 

to
 
ev
al
ua
te
 t
hi
s 

r
o
l
l
 
fo
r 
ma
xi
mu
m 

s
p
e
e
d
.

33
.5

33
.6

99
.9

95
.7

2
9

.8
 

2
7
.6

 
2
9
.0

3
5
.8

 
3
3
.2

 
34

.3

31
.6

32
.4

97
.7

91
.1

4
t

Da
te

Ce
de

 
Ma
de

c 

-
H

C
Z 0

0 
1 0 I- C
-

0

No
te
 
a
.

1
0

0
0

1
-1

/2
1
-1

/2

la ro C
o

C
(D

w
0

H
*<



4

TA
BL

E 
X

IV

SU
M

M
AR

Y 
O

F 
TE

ST
 

R
ES

U
LT

S 
FO

R 
M

A
CH

IN
E 

L
S

ep
te

m
be

r,
 

19
58

C
o
d
e

L
-
1

L
-
2

L
-
3

L
-
4

L
-
5

L
-
6

L
-
7

L
-
8

L
-
9

L
-1

0

Da
te

M
a
d
e

8-
19

-5
8

8-
21

-5
8

8-
26

-5
8

8-
28

-5
8

9
-
 3
-5
8

9
-
 5
-5
8

9
-
 9
-5
8

9-
11

-5
8

9-
16

-5
8

9-
18

-5
8

Da
te

Re
cd

.

8-
25

-5
8

8-
28

-5
8

9
-
 2
-5
8

9
-
 3
-5
8

9-
12

-5
8

9-
12

-5
8

.9
-1

5-
58

9-
22

-5
8

9-
22

-5
8

9-
22

-5
8

JM
im

R
o
l
l

No
.

18
4

18
5

18
6

18
7

18
8

18
9

19
0

19
1

19
2

Cu
rr
en

t 
Ma
ch
in
e 

A
v
e
r
a
g
e

Cu
mu

la
ti

ve
 
M
a
c
h
i
n
e
 
A
v
e
r
a
g
e

Ma
ch

in
e 

Fa
ct
or
, 
%

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

Ba
si
s 

W
e
i
g
h
t
,

l
b
.
 
pe
r

1
0
0
0
 
s
q
.
 
ft

.

2
8
.
5

28
.3

2
8
.
7

2
8
.
2

2
9
.
2

28
.4

2
8
.
3

28
.2

27
.4

2
8
.
0

C
al

ip
er

,
p

o
in

ts
M

1a
x. 

M
in

. 
A

v.

1
0
.
8

1
0
.
7

1
0
.
7

1
0
.
4

1
1
.
3

10
.8

1
0
.
9

1
0
.
9

1
0
.
5

1
0
.
8

1
0
.
2

1
0
.0
9
.
8

9
.
8

1
0
.
1

9
.
9

9
.
8

1
0
.
3

1
0
.0

10
.0

28
.3

28
.4

99
.6

10
4.
7

10
.4

10
.5

10
.3

10
.2

1
0
.
5

10
.3

10
.5

10
.6

10
.2

10
.4

C
on

co
ra

 
F

la
t 

C
ru

sh
,

p
.s

.i
.

M
ax

. 
M

in
. 

Av
.

34
.8

34
.8

34
.2

39
.0

36
.0

33
.6

35
.4

32
.4

31
.8

31
.8

33
.0

33
.0

31
.8

30
.6

32
.4

30
.6

29
.4

30
.6

29
.4

29
.4

10
.4

1
0
.
6

97
.9

1
0
1
.
0

34
.1

33
.8

33
.1

33
.8

3
4
.
0

32
.5

32
.2

31
.1

30
.7

31
.1

32
.6

33
.7

9
6
.
8

9
3
.
1

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
4
.
8

32
.4

35
.8

37
.0

3
4
.
4

33
.8

32
.4

31
.4

3
1
.
6

2
9
.
8

30
.2

30
.2

32
.2

3
4
.
6

32
.8

31
.0

28
.8

29
.6

29
.8

28
.0

32
.5

31
.4

3
4
.
6

35
.6

3
3
.6

32
.4

31
.0

3
0
.4

30
.8

28
.8

R
u
n
a
b
i
l
i
t
y

M
a
x
.
 S
pe
ed
 

M
a
x
.
 T
en
si
on

at
 M
i
n
.
 
T
e
n
s
i
o
n
,
 
at
 
6
0
0
 f
.p
.m
.

f.
p.
m.
 

lb
./
in
.

No
te
 
a
.

1
0

0
0

1
0
0
0

No
te
 
a
.

No
te
 
a
.

No
te
 
a
.

1
0
0
0

95
0

90
0

95
0

M
i
n
.

1 1
1/

2
1/

2
1/

2
1
-1

/2
1 1

1/
2

32
.1

33
.7

95
.4

92
.6

a
 I
ns
uf
fi
ci
en
t 

pa
pe

r 
wa
s 

a
v
a
i
l
a
b
l
e
 
to

 
ev
al
ua
te
 
th
is
 
ro
ll
 
fo
r 
m
a
x
i
m
u
m
 
sp
ee
d.

o 0 O
Q

Ia 0la
 

3i

c
.
-
 -
1

ao
 

Q

C
- C
.
-

a c*
-

co C
«

Is

ft
A



E
J 

'4

T
A
B
L
E
 
X
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

S
e
p
t
e
m
b
e
r
,
 
1
9
5
8

Da
te

C
 
de

- 
M
a
d
e

14
-1

 
8-

22
-5

8

D
a
t
e

R
e
c
d
.

9-
12

-5
8

M
il

l

Ro
ll

N
o. 53

2

Ba
si
s 

W
e
i
g
h
t
,

l
b
.
 
pe
r

1
0
0
0
 
s
q
.
 
ft

.

27
.0

C
al

ip
er

, 
C

on
co

ra
 

F
la

t 
C

ru
sh

,
po
in
ts
 

p.
s.
i.

M
ax

. 
t-

in
. 

A
v
.
 
M
a
x
.
 
M
i
n
.
 

A
v
.

S
i
n
g
l
e
-
F
a
c
e
 
Fl
at

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

M
ax

. 
M

in
. 

A
v
.

10
.8
 

1
0
.
0
 

10
.4
 
35
.4
 

3
1
.
8
 

34
.0
 

36
.2
 

3
4
.
6
 

35
.1

R
u
n
a
b
i
l
i
t
y

M
a
x
.
 
S
p
e
e
d
 

M
a
x
.
 
T
e
n
s
i
o
n

a
t
 
M
i
n
.
T
e
n
s
i
o
n
,
 

a
t
 
6
0
0
 
f
.
p
.
m
.

f
.
p
.
m
.
 

l
b
.
/
i
n
.

N
o
t
e
 
a

1
/
2

C
u
r
r
e
n
t
 

M
ac

h
in

e 
A
v
e
r
a
g
e

C
u
m

u
la

ti
v
e 

M
ac

h
in

e 
A

v
er

ag
e

M
ac

h
in

e 
F

a
c
to

r,
 

%

M
ac

h
in

e 
In

d
e
x
, 

%

2
7
.
0

27
.0

10
0.

0

99
.9

10
.4

11
.3

92
.4

1
0
1
.
5

34
.0

36
.5

92
.9

96
.9

TA
B

LE
 

X
V

I 

SU
M

M
AR

Y 
OF
 

TE
ST

 R
ES

U
LT

S 
F
O
R
 M
A
C
H
I
N
E
 
N

Se
pt
em
be
r,
 
1
9
5
8

8
-
2
5
-
5
8

8-
29

-5
8

9
-
 2
-5

8
9
-
1
2
-
5
8

9-
22

-5
8

18
3

18
4

18
5

18
6

18
7

C
u
r
r
e
n
t
 

M
ac

h
in

e 
A

v
er

ag
e

C
u
m

u
la

ti
v
e 

M
ac

h
in

e 
A

v
er

ag
e

M
ac

h
in

e 
F

a
c
to

r,
 

%

M
ac

h
in

e 
In

d
ex

, 
%

2
6
.
5

2
6
.
4

2
7
.
8

2
6
.
2

2
7
.
0

10
.3

10
.6

10
.3

11
.0

1
0
.
8

2
6
.
8

2
6
.
4

1
0
1
.
3

9
9
.
1

9
.
8
 

10
.1
 

39
.6
 

37
.2
 

38
.4

1
0
.
1
 

10
.4
 

39
.0
 

3
4
.
8
 

37
.2

9.
8 

10
.1
 
4
1
.
4
 

34
.8
 
38
.8

1
0
.
4
 

10
.7
 

36
.6
 

31
.8
 

34
.2

10
.1
 

10
.5
 

40
.2
 

37
.8
 

39
.0

10
.4

10
.4

10
0.

0

10
0.
7

36
.4

35
.0

3
5
.
2

3
7
.
8

31
.6

N
o
t
e
 
b

32
.4

33
.0

3
4
.
8

37
.5

36
.0

10
4.
3

10
7.
0

a
 I
ns

uf
fi

ci
en

t 
pa

pe
r 

wa
s 

av
ai
la
bl
e 

to
 
ev
al
ua
te
 
th
is
 
ro
ll
 
fo
r 

ma
xi
mu
m 
s
p
e
e
d
.

b
 T
hi

s 
ro

ll
 w
as
 
i
n
a
d
v
e
r
t
e
n
t
l
y
 
d
e
s
t
r
o
y
e
d
 
pr
io
r 

to
 
f
a
b
r
i
c
a
t
i
o
n
.

it
 

I
.

N
-
l

:-
2

N
-3

N
-4

N
-5

8-
19

-5
8

8-
21

-5
8

8-
27

-5
8

9-
16

-5
8

35
.1

35
.7

98
.5

10
1.

2

34
.3

33
.8

34
.2

35
.6

9
0
0

95
0

1
0
0
0

1
0
0
0

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

34
.5

35
.4

97
.3

99
.4

o
 

'-
-4

0 1O C
D

co C
D

y1
 

IV o.
- O



ID
'

T
A
B
L
E
 X
V
I
I

SU
M

M
AR

Y 
O

F 
TE

ST
 

R
ES

U
LT

S 
FO

R 
M

A
CH

IN
E 

0
S

ep
te

m
be

r,
 

19
58

Da
te

Co
de
 

M
a
d
e

0-
1 

8
-
 8
-5
8

0-
2 

8
-
 9
-5

8
0-

3 
8-
14
-5
8

0
-
4
 

8-
15
-5
8

0-
5 

8
-
1
5
-
5
8

0-
6 

8-
18
-5
8

.0
-7

 
8
-
2
7
-
5
8

O-
8 

8
-
2
8
-
5
8

0-
9 

9
-
 2
-
5
8

Mi
ll

D
a
t
e
 

R
o
l
l

R
e
c
d
.
 

No
.

8
-
2
9
-
5
8
 

8
-
2
9
-
5
8
 

9
-
1
2
-
5
8
 

9
-
1
2
-
5
8
 

9
-
1
2
-
5
8
 

9
-
1
2
-
5
8
 

9
-
2
3
-
5
8
 

--
9
-
2
3
-
5
8
 

-
-

9
-
2
3
-
5
8
 

Ba
si
s 

W
e
i
g
h
t
,

l
b
.
 
pe
r

1
0
0
0
 
s
q
.
 
ft

.

26
.0

26
.5

26
.6

26
.3

26
.3

26
.2

26
.5

26
.9

26
.5

C
a
l
i
p
e
r
,

p
o
in

ts
M

ax
. 

Ii
n

.

9
.
6

10
.4 9
.
9

1
0

.1
1
0
.
2

9
.
8

1
0

.0
1

0
.0

9
.
8

9
.
2

9
.
9

9
.
6

9
.
8

9
.
7

9
.
1

9
.
7

10
.0 9
.
0

C
on

co
ra

 
F

la
t 

C
ru

sh
,

p
.s

.i
.

A
v.

 
M

ax
. 

M
in

.-
 

A
v
.

9
.
4

1
0

.0
9
.
8

1
0

.0
1
0
.
0

9
.
4

9
.
8

1
0

.0
9
.
4

34
.8

34
.8

36
.6

33
.0

36
.6

34
.8

36
.0

36
.0

3
4
.
8

30
.6

31
.8

30
.6

25
.8

28
.2

27
.6

3
0
.
6

33
.0

31
.2

32
.6

32
.9

3
2
.
8

2
9
.
6

33
.6

30
.1

33
.0

34
.3

33
.0

S
in

g
le

-F
ac

e 
F

la
t

C
ru

sh
, 

p
.s

.i
.

M
ax

. 
M
i
n
.
 

A
v
.

30
.2

32
.2

3
4
.
6

3
1
.
2
'

33
.8

3
1
.
6

33
.2

36
.4

3
4
.
6

2
9
.
0

30
.0

31
.4

29
.0

30
.2

30
.0

31
.8

30
.6

31
.2

2
9
.
4

31
.0

33
.0

3
0
.
5

3
1
.
3

3
1
.
0

32
.5

33
.6

32
.8

R
u
n
a
b
i
l
i
t
y

M
a
x
.
 
S
p
e
e
d
 

M
a
x
.
 T
e
n
s
i
o
n

at
 
M
i
n
.
T
e
n
s
i
o
n
,
 
at

 
60
0 

f
.
p
.
m
.

f
.
p
.
m
.
 

l
b
.
/
i
n
.

10
00

10
00

10
00

10
00

10
00

No
te
 
a
.

10
00

10
00

1
0
0
0

1-
1/
2

1
-
1
/
2

1-
1/
2

1-
1/
2

1-
1/
2

1
/
2

1-
1/
2

1
-
1
/
2

1-
1/
2

C
u
rr

en
t 

M
ac

hi
ne

 
A

ve
ra

ge

C
um

ul
at

iv
e 

M
ac

hi
ne

 
A

ve
ra

ge

M
ac

hi
ne

 
F

ac
to

r,
 

%

M
ac

hi
ne

 
In

d
ex

, 
%

26
.4

26
.3

10
0.
5

97
.7

TA
BL

E 
X

V
II

I

SU
M

M
AR

Y 
O

F 
TE

ST
 

RE
SU

LT
S 

FO
R 

M
A

CH
IN

E 
P

S
ep

te
m

be
r,

 
19

58

P-
1 

8
-
2
6
-
5
8
 

9-
12

-5
8 

11
 

-
28
.9
 

10
.1
 

9.
3 

9.
9 

36
.6
 
30
.0
 

3
4
.
8

Cu
rr

en
t 
M
a
c
h
i
n
e
 
Av
er
ag
e:
 

28
.9
 

9.
9 

34
.8

Cu
mu
la
ti
ve
 M
a
c
h
i
n
e
 
Av

er
ag

e 
28
.5
 

9.
8 

36
.5

Ma
ch
in
e 

F
a
c
t
o
r
,
 
%
 

10
1.
3 

1
0
0
.
4
 

95
.3

Ma
ch
in
e 

I
n
d
e
x
,
 %
 

10
6.
9 

95
.9
 

99
.3

a
 I
n
s
u
f
f
i
c
i
e
n
t
 
pa

pe
r 

wa
s 

a
v
a
i
l
a
b
l
e
 
to

 
ev

al
ua
te
 
th
is
 
ro
ll
 
fo
r 
m
a
x
i
m
u
m
 
sp
ee
d.

35
.8
 

31
.0
 

32
.8

32
.8

36
.4

9
0
.
1

9
4
.
6

6

9
.
8

9
.
8

1
0

0
.0

95
.0

32
.4

33
.8

96
.1

92
.5

31
.7

33
.7

9
4
.
1

9
1
.
3

10
0

4.



T
A
B
L
E
 
X
I
X

S
U
M
M
A
R
Y
 
OF
 
TE
ST
 
R
E
S
U
L
T
S
 
FO
R 
M
A
C
H
I
N
E
 
Q

S
e
p
t
e
m
b
e
r
,
 
19
58

Da
te

C:
 d
e 

M
a
d
e

Q
-
1
 

8
-
 7
-5

8
Q
-
2
 

8-
10

-5
8

Q-
3 

8-
11

-5
8

Q
-
4
 

s-
13
-5
8

Q-
5 

8-
19

-5
8

Q-
6 

8-
20

-5
8

Q
-
7
 

8-
24

-5
8

Q
-
8
 

8-
27

-5
8

Q-
9 

8-
29

-5
8

Cu
rr
en
t 

Ma
ch
in
e

Da
te

R
e
c
d
.

8-
29

-5
8

8
-
2
9
-
5
8

9-
12

-5
8

9
-
1
2
-
5
8

9
-
1
2
-
5
8

9-
12

-5
8

-
9
-
2
4
-
5
8

9
-2

3
-5

8
9
-
2
3
-
5
8

A
v
e
r
a
g
e

M
i
 1

R
o

ll
No

.

37
7

71
9

90
6

14
43

18
11

2
2
4
4

22
25

Cu
mu
la
ti
ve
 
M
a
c
h
i
n
e
 
A
v
e
r
a
g
e

M
ac

hi
ne

 
F

ac
to

r,
 

%
M

ac
hi

ne
-I

nd
ex

, 
%

Ba
si

s 
W
e
i
g
h
t
,

lb
. 

pe
r

1
0
0
0
 
s
q
.
 f
t.

25
.4

25
.4

25
.7

2
6
.
9

25
.7

26
.2

26
.8

2
6
.
0

25
.4

25
.9

2
6
.
4

98
.1

95
.9

M
ax

.

9
.
9

9
.
7

10
.3

10
.3

10
.0

1
0
.
1

10
.5

1
0
.
8

10
.7

C
a
li

p
e
r,

 
C

on
co

ra
 

F
la

t 
C

ru
sh

,
p

o
in

ts
 

p
.s

.i
.

t
 in

. 
A
v
.
 

M
ax

. 
M
i
n
.
 

A
v
.

9
.
3

9
.
2

9
.
8

1
0
.
0

8
.
8

9
.
9

1
0
.
0

1
0
.
0

10
.1

9
.
6

9
.
4

10
.0

10
.2 9
.
6

10
.0

10
.2

10
.3

10
.3

36
.6
 

30
.6

3
8
.
4
 

31
.2

30
.4
 
3
0
.
0

30
.0
 

25
.8

37
.8
 

2
8
.
8

36
.0
 

30
.6

36
.6
 

31
.2

36
.6
 

31
.2

34
.2
 

28
.2

9.
9

9.
9

10
0.

0
96

.8

33
.8

34
.1

31
.3

2
7
.
8

33
.4

33
.8

33
.8

3
4
.
0

31
.7

32
.6

33
.7

96
.8

93
.1

S
i
n
g
l
e
-
F
a
c
e
 
Fl
at

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

M
ax

. 
M

in
. 

A
v
.

31
.0

3
4
.
0

3
0
.
4

3
3
.
2

33
.8

35
.6

33
.6

30
.8

33
.0

29
.4

3
1
.
0

29
.4

32
.4

30
.4

33
.6

31
.6

28
.2

30
.6

3
0
.
3

31
.9

29
.8

32
.9

31
.5

3
4
.
9

33
.0

29
.7

31
.5

31
.7

32
.7

96
.9

91
.4

R
u
n
a
b
i
l
i
t
y

M
ax

. 
Sp
ee
d 

M
ax

. 
Te
ns
io
n

at
 
Mi
n.
Te
ns
io
n,
 
at

 
6
0
0
 
f.
p.
m.

f.
p.
m.
 

lb
./
in
.

10
00

10
00

10
00

1
0
0
0

10
00

1
0
0
0

10
00

10
00

10
00

1
-
1
/
2

1
-
1
/
2

1 1-
1/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-
1
/
2

1
-1

/2

TA
BL

E 
X

X

R-
1 

8
-
2
4
-
5
8
 

8-
29
-5
8

Cu
rr

en
t 

Ma
ch
in
e 

Av
er

ag
e

Cu
mu

la
ti

ve
 
M
a
c
h
i
n
e
 
Av

er
ag

e
Ma

ch
in

e 
Fa
ct
or
, 
%

Ma
ch

in
e 

In
de
x,
 %

15
 

27
.0

27
.0

26
.5

10
2.
1

10
0.

0

SU
MM
AR
Y 

O
F
 
T
E
S
T
 
RE
SU
LT
S 

FO
R 
M
A
C
H
I
N
E
 
R

S
e
p
t
e
m
b
e
r
,
 
19
58

1
0
.
6
 

10
.0
 

10
.2
 

3
9
.
0
 

37
.2
 

3
8
.
0
 

34
.6
 

33
.0

10
.2

1
0
.
2

10
0.

0
99

.3

38
.0

35
.4

10
7.
4

10
8.
5

a
 I
ns

uf
fi

ci
en

t 
p
a
p
e
r
 

w
as

 
a
v

a
il

a
b

le
 

to
 
ev

al
u

at
e 

th
is

 
ro

ll
 
fo

r 
m

ax
im

um
 

sp
ee

d
.

4
i

a 
&

c
,
-

C
_ 

I
0 

1
I-

' 
Q

0'
I C
' 0 0
3 C
--

9- c· *

N
ot

e 
a

34
.0

34
.0

3
4
.
7

98
.0

98
.0

1/
2

o 0 ca 0 ca 0 PW
 r



Fourdrinier Kraft Board Institute, Inco Page 22
Project 1108-17 Progress Report 34

DISCUSSION OF CONCORA FLAT CRUSH TEST RESULTS OBTAINED AT

THE INSTITUTE OF PAPER CHEMISTRY AND THOSE OBTAINED AT THE MILLS

In Table XXI a comparison of I.Po Co and mill Concora flat crush

test results is given for the month of Septembero These comparisons were

initiated in Progress.Report 30 and permit interested participants to sub-

mit their Concora flat crush test results to The Institute of Paper Chem-

istry so that comparative results may be included in the monthly reports.

Data sheets for supplying this information may be obtained from the In-

stituteo Comparisons of this kind are a helpful adjunct to other calibra-

tion procedures. It may be noted in Table XXI that fifteen of the eighteen

machines are included in this comparison of Concora flat crush data. Shown

in Table XXI are the IoPoCo and mill Concora averages for each roll sub-

mitted for evaluation. In a few cases mill averages were not submitted for

all rolls, In these instances, the current machine average based on IePCo

data includes only those rolls for which mill data were received, The av-

erage difference between the current machine average based on IoP.C, data

and that based on mill data is shown in Table XXI for each machine, For

each roll the difference between the average Concora result based on IoPeC.

data and that based on mill data is also shown The plus or minus sign

denotes whether the mill average was higher or lower than the IPoCo av-

erageo
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Th, data shown in Table XXI are summarized in Part I of Table

XXII where for each machine the following information is given: (1) Current

machine average based on IoPoC'o data, (2) current machine average based on

mill data, (3) the average difference which is the difference between the

current machine average based on IoPoCo data and that based on mill data,

and (4) the maximum difference which is the greatest difference encountered

in comparing IoPoCo and mill test averages for individual rolls In Part II

of Table XXII the average difference of Part I has been converted to per cent

by dividing it by the IoPoCo average and multiplying the result by 100. The

average differences in per cent for the current period and the two preceding

periods are shown It may be seen that the highest average difference

(+27o0%) was associated with Machine A for the current period and the lowest

(+202%) with Machine Go Large differences were also noted' for Machines C,

F, J, and Ro Of these machines it may be noted that Machines A, C, and R

have been associated with large differences not only for the current period

but also for the two preceding periods These large.differences may be ac-

counted: for in part by the fact that the results were obtained on specimens

which had not been conditioned after they were flutedo In the cases of

Machines F and J, however, the high percentage differences for the current

period represent sizable increases over the differences for the previous

period and hence may be indicative that their testing conditions should be

checked
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