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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

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

ninety-six different sample lots of 42-lb. Fourdrinier kraft linerboard

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

Paper Chemistry for testing during the period February 1 through February

28. In addition to the 42-lb. kraft linerboard, one sample of special

drum stock and several samples of special linerboard were also submitted

for evaluation by one of the participating mills. The results on the

special stock are tabulated separately in this report. A tabulation of

the number of samples classified according to mill may be seen in Table I.

TABLE I

DISTRIBUTION OF 42-LB. LINERBOARD SAMPLES

Mill Code

A
B
C
D
E

F
G
H
I
J

K
L
M
M
0

Samples Submitted

10
8
8
6
2

13
8
6
8
6

4
6
5
3
595
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These sample lots were tested for basis weight, caliper,

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

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

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

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

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

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

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

report is February 1 through February 28. The F.K.I. indexes are

obtained as follows:

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

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

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

average basis weight is 43.1 lb., and the cumulative F.K.I. average

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

in per cent as indicated above is 100.0. This signifies that the current

average basis weight is the same as the cumulative average, which in

this case covered the period from July 25, 1947, through January 31, 1954.

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

that the average basis weight results for all mills except Mill 0

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

the highest average basis weight, it being 44.2 lb. or approximately

5.2% higher than the 42-lb. specification. On the other hand, Mill 0
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has the lowest average basis weight, it being 41.7 lb., approximately

0.7% lower than the 42-lb. specification.

The amount by which the

tion is as follows:

Mill Code

A
B
C
D
E

F
G
H
I
J

K
L
M
N
0

mills vary from the 42-lb. specifica-

Per Cent

+3.8
+2.6
+5.2
+2.9

+4.0
+4.0
+3.3
+1.9
+1.0
+0.7

+2.4
+3.6
+2.1
+4.0
-0.7

A comparison of the average basis weight data for the previous

period with the current P.K.I. average indicates that the basis weight

results have increased slightly.

A comparison of the average caliper values for the various

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

12.1 for Mill G to a high of 13.8 for Mills C and L, the average being 13.0

which is somewhat lower than the cumulative average of 13.8.

The average bursting strength values obtained for each mill -

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

that the average bursting strength values for the various mills range

I

I

t
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from a low of 102 for Mill K to a high of 120 for Mill G. The current

F.K.I. average bursting strength is 108, slightly higher than the

cumulative average of 106.

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

puncture result for all mills is 35 units. Mills F and N have the highest

G. E. puncture average, 40 units; Mill B has the lowest average, 29 units.

The current F.K.I. G. E. puncture average of 35 units is only slightly

lower than the cumulative F.K.I. average of 36 units.

A graphic comparison of the Elmendorf tear results for the

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

that Mill F has the highest average machine direction tear value while

Mill B has the lowest. Mill F also has the highest average cross-machine

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

noted that the current F.K.I. average machine and cross-machine direc-

tion tear results are lower than the cumulative averages.

A comparison of the F.K.I. indexes indicate that, for the

current period, the current F.K.I. averages for caliper, G. E. puncture

and Elmendorf tear are lower than the respective cumulative F.K.I. averages,

whereas the current F.K.I. average for bursting strength is higher and for

basis weight the same.

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

test results for each particular mill have been tabulated in Tables

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

and cumulative averages, the mill factor and mill index are given for
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each mill. The cumulative mill average is the average test result

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

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

are obtained as follows:

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

|!i~ ~current mill average x 100 = mill index (%)
cumulative F.K.I. average

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

comparing the current mill results either with the previous results for

that particular mill or with the cumulative F.K.I. results. As the

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

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

mills with test data obtained at The Institute of Paper Chemistry.

The results obtained on the special drum stock may be seen

in Table XVIII.

It may be noted in Tables III through XVIII that the data

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

results for the mills which submitted sample lots during the current

period are as follows:

Mill Code No. of Sample Lots
W.F. D.F. Misc.

i ~~A lOa

B 8a

c 8

D 6

I't~~ ~~(Continued on the next page.)

: -

i' I -
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Mill Code
Mill Code 

E

F

G

Page 6
Progress Report 80

No. of Sample Lots
W.F. D.F. Misc.

2 , 1bc

15

8

H

I 2, 4a 2c

J

K

L

M

N

0

4C

6c

a 1c

5

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

The results indicate that a majority of the mills are using

a water finish on their 42-lb. linerboard.

K"
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.';;- As a supplementary part of the Continuous Baseline Study,

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

of Paper Chemistry on corresponding samples have been included in this

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

prior to and during the testing period varied considerably.

TABLE XIX

Preconditioning
R.H., Temp., Time,
% OF. hr.

None
75 70 0.5
50 73 24-48

30-32 77-78 8
None
None
None
None
None
None

50-55 71-73 24
None
None

50 72-73 24-29
Ione
None

Conditioning
R.H., Temp.,

% OF.

30-59 72-81
50 70
50 73

50-52 72-73
53-59 76-78
48-53 71-73
50 73
50 73

48-52 69-80
50 73

40-60 66-71
40-51 68-76
40-46 71-72'
50 72
50 73
49 78

* Drum Linerboard

A summary of the mill comparisons for the current period as

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

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

XXII to XXXVI, for the 42-lb. liner samples. A comparison of the

special drum stock is given in Table XXXVII. In all the comparisons

"77 f - P8l*

I

I

I1
I

I

Mill
Code

A
B
C
D
E
F
G
H
I
J
K
L
M
N
0
E*

Time,
hr.

192-376
24-48
16

48-200
24-38
24

0.5

24
2
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.'' * ' 
t r . *given in Tables XX to XXXVII, the Institute's test values have been

used as the reference line.

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

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

and Institute data. Table XX shows the average difference encountered

in the comparison of Institute and mill results for the sample lots

submitted by each mill for the current period, as well as the maximum

difference encountered in comparing the Institute and mill test results

for a given sample lot. In Table XXI, the average differences shown for

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

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

centage differences for the preceding two periods are shown.

It may be noted in Table XXI that the maximum variation between

the average basis weight results of the Institute and those of a given

p- ~mill on corresponding samples is three per cent for the current period.

This maximum percentage variation agrees favorably with the corresponding

variations for the previous periods. Further, it may be noted that the

average basis weight results for Mills B, H, and J are higher than those

for the Institute, whereas the results for Mills E, G, K, and 0 are the

same.and the results for the other mills are lower. In general, the

agreement between Institute and mill basis weight results is very good.

The maximum variation in caliper for the current period is

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

result for Mills B and G are higher while the average results for Mills A

and H are the same, and the average results for the other mills are lower.
Il.
%;).

II
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The accord between Institute and mill caliper values is good with the

exception of Mills E, L, and M.

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

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

The average results for Mills A, E, F, K, L, M, and N are higher than

those for the Institute, whereas the results for Mills B, H, J and 0 are

lower and the results for Mills C, D, G, and I are the same. The

agreement in bursting strength results is good with the exception of Mill M.

The G. E. puncture results exhibit a maximum variation of

twenty-three per cent for the current period. Compared with the values

for the Institute, the results for Mills A and C are higher, whereas the

results for Mills B, E, F, H, I, and M are lower and the result for Mill

J is the same. The agreement between the Institute and mill results is

good for all mills except E, I, and M.

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

direction tear results for Mills B, C, I, and N are higher than those

for the Institute whereas the results for the other mills are lower.

The maximum variation for the current period is eighteen per cent. The

differences encountered for Mills E, L, and M appear to be excessive.

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

may be noted that the average results for Mills B, C, D, F, I, K, N, and

0 are higher than those for the Institute whereas the average results for

the other mills are lower. The maximum variation for the current period

is thirteen per cent. Only the differences for Mills E and N appear

to be excessive.
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TABLE 
X
X
X

S
U
M
M
A
R
Y
 O

F 
INDIVIDUAL 

T
E
S
T
 
L
O
T
S
-
-
F
E
B
R
U
A
R
Y
 
1
 T
H
R
O
U
G
H
 
F
E
B
R
U
A
R
Y
 
2
8
,
 
1
9
5
4
 

co
n
tin

u
ed

c

In
stitu

te
 

D
ata v

ersu
s 

Mill 
D

ata

Mill 
F
i
n
-
 

Date 
M
c
h
.

Code 
ish 

Made 
No.

Basis Weight,
lb.

IPC 
M
i
l
l
 

D
i
f
f
.

C
alip

er,
p
o
in

ts

B
u

rstin
g

S
tren

g
th

,
p

.S
.io

 
g

ag
e

IPC. 
M

ill 
Diff. 

IPC 
Mill Diff.

Go 
E
.

P
u
n
c
t
u
r
e
,

u
n
i
t
s

IPC M
i
l
l
 
D
i
f
f
.

M
ill 

I--42-lb. 
L

in
erb

o
ard

1
 

42,8
1
 

42.0
1
 

43.6
1
 

43.6
1
 

41.9
1
 

41.8
1
 

41.9
1
 

41.9

4
2
°
3

42.3
4
2
.
8

42.7
42.1
42.1
4
2
.
3

42.2

-
0
.
5

+
0
.
3

-
0
.
8

-
0
.
9

+
0
.
2

+
0
.
3

+
0
.
4

+
0
.
3

12.8
12.8
13.3
13.3
13.5
1
3
o
6

13.8
13.8

1
3
.1

 
+
0
.
3

1
3
.
2
 
+
0
.
4

1
2
.
7
 
-
0
.
6

1
2
.
7
 
-
0
,
6

1
3
.
2
 
-
0
.
3

13.1 
-
0
.
5

1
3
.
4
 
-
0
.
4

1
3
.
4
 
-
0
.
4

1
1
0
 

1
0
9

106 
1
0
7

103 
1
0
6

1
0
2
 

1
0
6

1
0
6
 

106
1
0
7
 

1
0
7

1
0
6
 

1
0
6

105 
1
0
5

-1+
1+3+
40000

31 
2
9

3
0
 

2
8

35 
3
2

36 
3
1

31 
3
1

32 
3
0

33 
3
0

32 
3
0

-
2
 

3
2
1
a

-
2
 

3
1
7
a

-
3
 

349a
-
5
 

333a
0
 

323a
-
2
 

3
1
5
a
'

-
3
 

321a
-
2
 

3
0
7

C
u
r
r
e
n
t
 
M
i
l
l
 A
v
e
r
a
g
e
:

4
2
.
4
 

4
2
.
3
 

-
0
,
1
 

13.4 
1
3
.
1
 
-
0
.
3

1
0
6
 

106 
0
 

33 
3
0
 

-
3
 

323 
3
4
9

T
A
B
L
E
 
X
X
X
I

M
ill 

J-4
2
-lb

. 
L

in
erb

o
ard

B
.F

. 
1
/1

2
/5

4
B

.F
. 

1/12/54
B

.F 
1/19/54

B.F3 
1/19/54

B
.
F
.
 
2
/
 5

/5
4

B
.F

. 
2/ 

5/54

Current 
M
i
l
l
 A
v
e
r
a
g
e
:

-
42.8

-
4
2
.
8

42.7
42.5
41.4
41.6

43.2
43.2
43-4
43.0
42.1
42.2

+
0
.
4

+
0
.
4

+
0
.
7

+
0
.
5

+
0
.
7

+
0
.
6

42.3 
4
2
.
8
 
+
0
.
5

12.8
13.1
13.8
1
3
.
8

1
3
.
6

13.6

1
2
.
9
 
+
0
.
1

1
3
.
0
 
-
0
,
1

1
3
.
6
 
-
0
.
2

1
3
.
3
 

-
0
.
5

1
3
.
2
 

-
0
.
4

1
3
.
7
 
+
0
.
1

13.4 
13.3 

-
0
.
1

115 
110 

-
5
 

3
2
 

33 
+
1
 

355a
112 

1
1
0
 

-
2
 

32 
33 

+
1
 

355a

117 
1
1
4
 

-
3
 

30 
31 

+
1
 

322a

113 
1
1
6
 

+
3
 

31 
31 

0
 

333a

106 
1
0
6
 

0
 

31 
3
0
 

-
1
 

317a

107 
1
0
4
 

-
3
 

31 
30 

-
1
 

331a

112 
110

-
2
 

31 
3
1

345
343
306
297
280
286

0
 

335 
3
1
0
 

-

a
 This 

a
v
e
r
a
g
e
 
includes 

the 
r
e
a
d
i
n
g
s
 
for 

one 
or 

m
o
r
e
 
specimens 

w
h
i
c
h
 
tore 

b
e
y
o
n
d
 
the 

3
/
8
-
i
n
c
h
 
limit.

Note: 
All 

"
c
u
r
r
e
n
t
 
mill 

a
v
e
r
a
g
e
"
 
data 

are 
c
a
l
c
u
l
a
t
e
d
 
from 

the 
totals 

of 
the 

i
n
d
i
v
i
d
u
a
l
 
r
e
a
d
i
n
g
s
.

.,

F
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N
o
.

1
5
6
8
5
8

156859
1
5
6
8
6
5

156866
156879
1
5
6
8
8
0

1
5
6
9
9
3

1
5
7
0
1
6

1-358
1-359
1
-
3
6
4

1-365
1-366
1-367
1
-
3
6
8

1-369

W
.F.

W
.
F
.

W
F
1
S

W
F
1
S

W
F
1
S

W
F
S

1/12/54
1
/
1
2
/
5
4

2
/
 1/54

2
/
 2/54

2
/
 3/54

2
/
 3/54

2
/1

7
/5

4
2
/
1
9
/
5
4

IPC 
M
i
l
l

3
4
8

3
0
5

3
8
7

375
356
351
343
3
2
9

156826
1
5
6
8
2
7

1
5
6
8
8
7

1
5
6
8
8
8

1
5
6
9
2
8

1
5
6
9
2
9

J-469
J
-
4
7
0

J
-
4
7
1

J
-
4
7
2

J-473
J-474
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TA
BLE 

X
X

X
II

S
U
M
M
a
R
Y
 

OF 
IN

D
IV

ID
U

A
L 

TEST 
LO

T'S--FEB
R

U
A

R
Y

 
1 

THROUGH 
FEBRUARY 

28, 
1954 

(co
n

tin
u

ed
)

I
n
s
t
i
t
u
t
e
 
Data 

versus 
Mill 

D
ata

B
asis 

W
eight,

C
a
lip

e
r,

p
o
in

ts
IPO

 
M

ill 
D

if f.

B
u
rstin

g
S

tren
g
th

,
p
.
s
,
1
.
 

g
ag

e
IP0 

Mill 
D
i
f
f
,

G
.
 E.

P
u
n
ctu

re,
u
n
its

IC
 

M
ill 

D
iffI.

IPC

E
Jlm

endorfi 
T

ear,
g
./sh

e
e
t

In 
A

cross
M

il1 
D

iff, 
IPC

 
M

ill
D

iff 

M
ill 

K
--42-lb. 

Linerboard

4
3
,0

 
4
3
.0

 
0
.0

 
1

3
.1

 
1
2
.6

 
-0.5

105 
107 

+2
105 

108 
+3

93 
97 

+4
106 

108 
+2

39373538

102 
105 

+3 
37

375 a
3
3
9
a

I 
381a
382a

350
336
396
344

-
2
5

-
3

+
15

-38

3 S0a
380a
351a
407a

394
395
41~5
363

+14
±15
±64
-44

369 
356 

-13 
379 

392 
+13

z
H
C
)

TA
BLE 

X
X

X
III

M
ill 

L
-4

2
-lb

. 
L

in
erb

o
ard

13.2
14.2
14.*5
14.1
13.7
13,3

12.7 
-
0
.
5

1
3
.1

 
-1.~1

13.8 
-0,7

1
3
.
1
 
-
1
.
0

1
3
.0

 
-0,7

12.8 
-
0
.
5

43.5 
42,8 

-0
.7

 
13,8 

13,1 
-0.7

107 
115

108 
lo

s
1.19 

116
105 

110
110 

116
119 

123

111 
115

-
i
-
 

34
0 

35
-3 

39
+

5 
35

+
6
 

36
+
4
 

3
5

+4 
36

343a
323a
3
7
5
a

335a
341a
345a

324
272
321
270
340
319

-19
-
5
1

-
5
4

-65
-

1
-
2
6

344 
308 

-36

378a
3
7
5
a

421a
370a
384a
39 5a

363
358
391.
355
397
388

-15
-17
-30
-
1
5

+13
-
7

387 
375 

-12

in
g

s 
fo

r 
one 

o
r 

m
ore 

specim
ens 

w
hich 

to
re 

beyond 
th

e 
3
/8

-in
ch

 
lim

it,

it d
ata 

are 
c
a
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u
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te
d
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th

e 
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ta
ls 

o
f 

th
e 

in
d
iv
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u
a
l 

read
in

g
s.

:h.
10 

I
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.
PC 

M
ill-

D
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44.1
43.1
41.6
43.0

4
3
0
8

43.2
42.1
42.8

-0,3
+

0,1
-'0

.5
-
0
.
2

1
3
.4

13.3
12.9
12.8

12.9 
-
0
.
5

12.7 
-
0
.
6

12.5 
-0.4

1
2
,
2
 

-0%

*10 ~
o1 

H
 
H
~

0 
Is

w
.'i.H

)
C

.-M

0
 1

MW
1
 

4C
D

P
t

C
D

43.2
4304
43,7
4

3
.*

3
43.6
43,5

42,7
42.5
42.9
42.6
43,3
42,6

-0.5
-0.9
-0.8
-0.7
-0.3
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'
-
1
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D

L
a
c
o

C
D
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C
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TA
BLE X

X
X

II

SUM
M

ARY 
OF 

IN
D

IV
ID

U
A

L 
TEST 

LO
TS--FEB

R
U

A
R

Y
 

1 
THROUGH 

FEBRU
A

RY
 

28, 
1954 

(co
n

tin
u

Institute 
D
a
t
a
 
versus 

M
ill 

Data

M
i
l
l
 

Fin- 
Date 

M
c
h
.

Code 
ish 

M
a
d
e
 

No.

Basis W
e
i
g
h
t
,

lbo
IPC 

M
ill

Diff.

C
a
l
i
p
e
r
,

points
IPC 

M
i
l
l
 

D
i
f
f
.

Bursting
Strength,

p.s.i. 
g
a
g
e

IPC 
M
i
l
l
 
D

iff.

G
,
 E
.

P
u
n
c
t
u
r
e
,

u
n
i
t
s

IPC Mill Diff. 
IPC

M
ill 

K
--4

2
-lb

o
 

L
in

erb
o

ard

7 
4
4
.
1

7
 

43.1
7
 

41,6
7
 

43.0

43.8
43.2
42.1
42.8

C
u
r
r
e
n
t
 
M
i
l
l
 
A
v
e
r
a
g
e
:

43°0 
4
3
.
0
 

0
,0

 
13.1 

1
2
o
6
 

-
0
.
5

102 
105 

+3
3
7

TABLE X
X
X
I
I
I

M
ill 

L
--4

2
-lb

, 
L

in
erb

o
ard

156828
156829
156926
156927
156990
156991

L
-
2
4
3

L
-
2
4
4

L-245
L-246
L-247
L
-
2
4
8

C
u
r
r
e
n
t
 
Mill 

A
v
e
r
a
g
e
: 1/22/54
1/23/54
1/26/54
1
/2

7
/5

4
2
/
 2/54

2
/
 5/54

1
 

4
3
.
2

1
 

43.4
1 

43.7
1
 

43.3
1
 

4
3
.
6

1
 

43.5

42.7
4
2
.
5

4
2
.
9

42.6
43.3
42.6

-
0
.
5

-009
-
0
.
8

-
0
.
7

-
0
.
3

-
0
.
9

13.2
1
4
.
2

14.5
14.1
13.7
1303

1
2
.
7

13.1
13.8
13.1
1
3
.
0

12.8

-0.5
-
1
.
1

-
0
0
7

-
1
.
0

-
0
.
7

-
0
.
5

4
3
.5

 
4
2
.8

 
-0

.7
 

1
3
.8

 
1
3
.1

 
-0.7

107 
115

108 
108

119 
116

105 
110

110 
116

119 
123

111 
115

+
8
 

3
4

o
 

3
5

-
3
 

3
9

+
5
 

3
5

+
6
 

3
6

+
4
 

3
5

+
4
 

3
6

369 
356

3
4
3
a
 

324
3
2
3
a
 

272
3
7
5
a
 

321
3
3
5
a
 

270
3
4
1
a
 

3
4
0

345a 
319

344 
308

a
 'his 

a
v
e
r
a
g
e
 
includes 

the 
readings 

for 
one 

or 
more 

specimens 
w
h
i
c
h
 tore 

b
e
y
o
n
d
 
the 

3
/
8
-
i
n
c
h
 
l
i
m
i
t
.

Note: 
A
l
l
 
"current 

m
i
l
l
 
a
v
e
r
a
g
e
"
 
data 

are 
c
a
l
c
u
l
a
t
e
d
 f
r
o
m
 
the 

totals 
of 

the 
i
n
d
i
v
i
d
u
a
l
 
readings.

F
i
l
e

N
o
.

156823
156889
156945
157008

K-17
K-18
K-19
K-20

1
/2

8
/5

4
1
/
 5/54

2
/1

5
/5

4
2/20/54

-
0
.
3

+
0
.
1

+
0
.
5

-
0
.
2

13.4
1
3
0
3

1
2
.
9

12.8

EI
n

M
 
l
l

12.9
12.7
12,5
12.2

-
0
.
5

-
0
.
6

-
0
.
4

-056

105
1059
3

106

107 
+2

108 
+3

97 
+4

1
0
8
 

+
2

3
9

3
7

3538

375a
3
3
9
a

381a
382a

350
336
396
344
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SU
M

A
R

Y
O

F 
I 

V
IV

IflU
A

L
 

T
TEST 

T
O

S 
ERABLIE 

H
O

IG
 

FR
B

R
T'A

R
Y

 
2

8
, 

1954 
(c

o
n

tin
u

e
d

)

In
s
titu

te
 

D
ata 

v
ers;u

s 
M

ill 
D

ata

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

C
al in

c
r,

B
u
rstL

in
g

S
tren

g
-th

,
p
o
i
n
t
s
 

p
.
s
.
i
.
 
gagge

M
i
l
l
 

131ff. 
IPC 

M
i
l
l
 
131ff.

G
.
 E
.

P
u
n
c
tu

re
,

u
n
its

T
P
C
 
M
i
l
l
 
fliff.IPC

I
n

E
l
i
n
e
n
d
o
r
f
 
T
e
a
r
,

g. /sh
e

e
t

A
cross

M
i
l
l
 
Di1ff.

IP0 
M
i
l
l
 
131ff.

M
i
l
l
 

M
 

42-ilb. 
L

in
e
rb

o
a
rd

4
2

.9
 

4
1
.5

13.8 
1
3
.1

 
-0

.7
 

106 
118 

+
12

1
 3.? 

1
2
.
 6
 

-1.11 
203 

!II 
+

 
S

1
3
-
6
 

1
2
.
6
 

-
1
.
0
 

Z
O
O
 

I
1
1
 

+411

1
.4

 
1
3
.? 

1
2

.8
 

-0
.9

 
103 

114 
±

11

36 
2
9
 

-7 
3618a

34 
2
5
 

-9 
3
5
1
a

36 
27 

-9 
4038

3.5 
2
7

-8

373 
+
1
2

3
0
1
 

-
5
0

345 
-58

396a
397a
368~

405 
+ 9

343 
-54

3
4
0
 

-
2
8

3
7
2
 

3
4
0
 

-
3
2
 

3
8
7
 

363
-
2
4

T
A
B
L
E
 
X
X
X
V

M
i
l
l
 
l
h
 -

4
2
-
l
b
.
 
L
i
n
e
r
b
o
a
r
d

4
3

.6
 

*
0
.
5
 

1
1
.
8
 

ii.6
 

-
0
.
2
 

1
0
9
 

1
1
4
 

+
 5

4
4
.
0
 

+
0
-
1
 

1
3
.
6
 

1
3
.
1
 

-
0
.
5
 

1
0
4
 

1
0
3
 

-
1

4
2
.
6
 

-
1
.
4
 

1
2
.
1
 

1
1
.
4
 

-0.-7 
1
0
8
 

1
0
7
 

-
1

4
3

.7
 

4-3.4 
--0.3 

12.5 
12.0 

-0
.5

 
107 

108 
+

 
1

rigs 
f
 o
r
 
o
n
e
 
o
r
 
moure

a
366a

367

4139394
0

377 
+11

417 
+

63
330 

-37

4
2
0
?

419&

487 
4#67

4
8
9
 

+
8
4

423 
+ 4

362 
375 

+13 
415 

467 
+52

0C
a

C
a

s
p
e
c
i
m
e
n
s
 
w
h
i
c
h
 
t
o
r
e
 
b
e
y
o
n
d
 
the 

3/8--inch 
l
i
m
i
t
.

D
a
ta

 
a
r
e
 
c
a
l
c
u
l
a
t
e
d
 
f
r
o
m
 
t
h
e
 
t
o
t
a
l
s
 
of 

t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
r
e
a
d
i
n
g
s
.

0 
C

N

0 
oil 

I~
~

~
~

~
~

~
~

~
~

~
~

~
- 

-
.
-
 

-
---- 

-

h .
*O

. IP
'0

lb.
M
i
l
l

Di1ff. 
TPC

1t2.7?

42.~4
43'.6(

4
i.6

41.0
4
2
.1

-JL
I

-1
.5

0 ~
O

DJ
It0a,00

4
3
.1

43. 9
4

4
,0

0C
. 
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1
5
6
8
1
2

156967
156968

M
i
l
l
 

F
i
n
-
 

D
a
t
e

C
o
d
e
 

i
s
h
 

M
a
d
e

M
-
2
1
7

M
-
2
1
8

?,-219

w
.

w
.

w
.

M
c
h
.

ITo.

1
/2

0
/5

4
21/ 

/5
4

2/ 
9
/
5
4

224

C
u
r
r
e
n
t
 
M
i
l
l
 
A
v
e
r
a
g
e
:

156877 
N-55

156878 
N-56

1
5
6
9
8
2
 

N
-
5
7

-- 
1

/2
5

/5
4
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