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THE INSTITUTE OF PAP3R CHEMISTRY

APPLTOIT, wISCO0lTSIN

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

eighty-one different sample lots of 42-1b. Fourdrinier kraft linerboard

were subitted by nine different F.K.I. m.ills to The Institute of Paper

Cher:istry for testing during the period Septenber 1 through September 30.

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

dru-. stock were also submitted for evaluation by one of the participating

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

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

mill ray be seen in Table I.

TABLE I

DISTRLBUTION OF 42-LB. LI!=RBOARD SAMPL3S

Mill Code Sanales Submitted

A 9

B 13

C 7

D 18

E 0

F 9

G 8

H 6

I 7

J 4

81

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

bursting strength, G. E. puncture, and. Elmendorf tear. A comparison of

the average strength results for each mill may be seen in Table II and

is graphically presented in Figures 1 to 6 inclusive. In addition to

a comparison of the mill averages, Table II also shows the current F.K.I.

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

cumulative F.K.I. averages include all the results up to but not including

the current period; the current period in the case of this report is

September 1 through September 30. The F.K.I. index is obtained as

follows:

current F.K.I. average
cumulative F.K.I. average

x 100 = F.K.I. index (%)

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 42.9 lb., and the cumulative F.K.I. average

basis weight is 43.2 lb. Hence, the inde:: for basis weight determined

in per cent as indicated above is 99.3%. This signifies that the cur-

rent average basis weight is slightly lower than the cumulative average,

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

August 31, 1950.

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

that the average basis weight results for all mills conform to the 42-lb.

specification set forth in Rule 41. Mill B has the highest average

basis weight, it being 43.9 lb. or approximately 4.5% higher than the

42-lb. specification. On the other hand, Mill P has the lowest average

basis weight, it being 42.0 lb., the same as the 42-lb. specification.

I'
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The amount by which the

is as follows:

Mill Code

A

B

0

D

Page 3
Progress Report 39

nills e::ceed the 42-1b. specification

Per Cent

1.4

4.5

1.9

3.1

E

0

G

H

I

J

2.6

1.7

2.9

1.9

A comparison of the average basis weight data for the previous

period with the current FE..I. average indicates that the basis weight

is slightly lower.

A comparison of the average caliper values for the various

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

12.9 for Mill A to a high of 14.1 for Mill 3, the average being 13.6

which is somewhat lower than the cumulative average of 14.4.

The average bursting strength values obtained for each mill

are graphically shown in Figure 3, It .ay be observed that the average

bursting strength values for the various mills range from a low of 101

for Mill I to a high of 107 for Mills D and F. The current F.K.I.

average bursting strength is 105, slightly lower than the cumulative

average of 106. - -
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The data of Table II and Figure 4 show that the average G. E.

puncture result for all mills is 35 units. It may be seen that Mill D

has the highest average G. E. puncture value and Mill J the lowest

value. The current F.lI.I. average for G. S. puncture of 35 units is

slightly lower than the cumulative F.K.I. average of 37 units.

A graphic comparison of the Blmendorf tear results for the

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

that Mill D has the highest average machine direction tear value. As

noted above, Mill D also has the highest average bursting strength and

G. B. puncture values. Mill A has the lowest average machine direction

tear value. Mill D has the highest average across-machine direction

tear value while Mill J has the lowest. It may be seen in Figure 6

that Mill J also has the lowest average G. E. puncture value. It may

be noted that the current F.K.I. average machine and across-machine

direction tear results are lower than the cumulative averages.

A comparison of the F.o.I. indexes indicates that, for the

current period, all the test averages are lower than the respective

cumulative averages.

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

test results for each particular mill have been tabulated in Tables III

to XIII for Mills A to J, respectively. In addition to the current

averages, cumulative averages for each mill, together with the mill

factor and mill index, are given for each mill. The cumulative mill

; average is the average test result obtained on the samples submitted

by the particular mill up to, but not including, the current average.
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The mill factor and the mill index are obtained as follows:

current mill average 100= mill factor (%)
...... l .... ........ xirt 1 = m-il - acto - --

port 39

UllUIAJf.lt.J.OW V | W LJ V JJ. O

current mill average
cumulative F.K.I. average

x 100 = mill index (%)

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 will have 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 XIII.

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

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

are as follows:
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.~ Mill Code

A

B

0

D

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

9*

13*

6

10

1

8

E

F

8

6*

(Continued on next page)
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iTo.
Mill Code J.F.

I 7*

J

* One side only.
** Spray finish.

Progress Report 39

of Sample Lots
D.F. Misc.

4***

*** Semi-water finish.

The results indicate that a majority of the mills are using

a water finish on their 42-lb. linerboard.

I

I

t

. 1, � '.1
I I

I

I I I I �1

I' -

i I



SU
I'f

iA
a 

0O
F 

C
0i

W
O

SZ
fl"

 H
IL

L 
A

lG
S-

1'
fl

R
1 

T-
RO

TJ
GH

 S
M

T
M

3Z
JR

 
30

, 
19

50

Ba
si
s 

Ca
li

- 
Bl

ur
st

in
g

ti
oi
gh
t,

 
pe

r 
St

re
ng

th
,

Lb
. 

po
in

ts
 

po
in

ts

14
2.6

14
3.9

14
2.

 S
14

3.3

12
.9

t1
4.
 1

13
 *
9

13
.9

',
o 
sa
mp
le
s 

su
bm
it
te
d.

14
2.
0 

13
.Z
U

14
3 .

1
14

2. 14
 2

)4
2.

t8

13
 *

3 .6 .
:
0

13
.1

4

10
3

10
3

10
5

10
7

10
7

10
5

10
5

10
1

10
5

Go
 

3.

un
it

s

33 35 37 39 36 3)
4

3
2

lE
lm

en
do

rf
 

T
ea

r,
g
./

sh
c

I
n
 D
ir
ec
ti
on

314
7

39
0

33
9

35
5

35
1l

35
1

Ac
ro

ss
 D

li
re
ct
io
n

41
62

36
1

Cu
rr
en
t 

-2
K 

Ai
ve
ra
Ge
:

Cu
mu

la
ti

ve
 
TK
I 

Av
er
ag
e:

M
hI

 
In

dl
os

, 
A

J

Co
 d
o

A B C n 7, G
-

H I i

I~
~~

~~
- 

I 
~ 

~ 
~ 

0
-

I 1
. 

II
U

 
1 0

C
D C
r C

D

0

14
2.
9

14
3.
2

99
.3

13
 .6

11
4.

14

9)4
.14

10
5

1o
6 99

.*
1

36
9

35 37 91
4.
5

14
02

3G
0 97
.1

97
. 
1

'V 0 C
q

0
2 0

id
 ~

C
r 

0

~
'-

 -'J



i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I
TT 7:-purriie raft Board InsttutttePage 8 1

Progress Report 39r 7 Prfoject1083
44

I,I

0I

0 ~
IA4

14111l A B C fl F G& K I IT

COLWARISQZI OF BASIS WS"IG&ET RESULTS
(Period September 1 - September 30)

'2

COMPARISONT OF OALIP=t RE'SULJTS
(Period September I - Sei~tenber 30)

- ~Current Mill AverageII 

.-- - - Cumulative Average

I

II

i

j
�J,
Ii !
1�

i

I
f,
I

15

k
0

�p.
mt-i

a

14i

13

f,

I
i
d

I

I

I
.t

-i

t I

I I I
io : -,
I

I 'if
, . ',-j

I

l� : , -,I- 1. 1,



Fourdrinier Krait Board Institute Page 9 
Project 1108-13 Progress Report 39I ~ ~ ~ ~ ~~~~~~o~~I

. ~~~~~~~Figure 3

tI 110

< 4,

I . 205

*IQ

.4,

* ~100

Hill1

I

I

I

I II I

I .

I1-

:1
I a 

oK

C01TARIS0:T OF B3URSTII1G STBfl'T11I RESULTS

(Period September 1. - September 30)

Figure 4

- -~Av

COi?:ARISOTT or G. E.
(Period September 1

PIT$TCT-LnB yt':STJTh2S

- September 30)

I

1.

½

4

b

I

I

I

2i

i:

I

i

I

-34



Fourcirinier IXraft floard. institute
Project 1108-~B

Pa~o 10
Progress Report 2.9

Figure 5

A B3 0 fl TI

.I
ii

F
-- .~ -I

I
Av,

-9 =XFIrI

to ~~I IIg

0 'd ~I II I
I 0C) -- I4
flj43 I I

oo~~3I~r O TER rUIT, Mchie firetio

CPerio&L-Uptember 1 - September 36)

Figure 6

P G H I J

r- -;4. ,~Ave
e ~- w-

0OMPARXSOI2 OF TEAR RESULTS, Across-machine flireotion
periodd' Septeniber 1 - September 30)

4o0

4.
0)

bi

dl
C)
2-I

:375

A

W-I350 

Mill

425

40o
a)
Ca

EH

375

Hfill



T
A
3
L
t
 
II
I

ST
1f
lh
iL

- 
OF
 

!-
TI
Vm
Iv
:n
TJ
A 

C7
ES
T 
L
O
T
S
-
S
&
2
C
7
i
B
-
Z
R
 
3
.
 TE

 R
O

TI
:T

 
S=

T
 

iT
Z

R
 
30

, 
19

 5
0

D
at

e 
iE

ch
.

W
aL

de
 

17
o.

B
as

is
 

W
ei

gh
t, 

C
al

ip
er

,
lb

. 
Po
 i
nt
 s

ila
X_

. 
:.

if
..
 

A
 

a
v
. 

1
•t

x
. 

ii
).

.

Th
ir
st
 i
n
g

St
re

ng
th

,
po

in
ts

Av
. 

i.
ax

. 
!i

nn
. 

.A
v.

G
.
 
i
.
.

Fu
ne

tu
ro

,
un

it
s

I..
nx.

 
Ei
~n
.

E
lm

en
do

rf
 

T
ea

r,
-

g.
 /

sh
ee

t
i
l
l

.A
v.

 
li
ax
. 

id
n

.
-,

Ie
1r

os
s

A
v.

 
Di

x.
 
in

An
.

Id
 

I-
j

H
 

Ff
c
I

A
v
.
 

PI
.S

Ei
li

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

2
 

43
.3

2
 

43
.6

1
 

43
.4

1
 

44
. o

2
 

43
.6

2
 
~
4
2
.
2

1
 

42
.6

4
2
.
2

42
.0

42
.0

4
1

.5
42

.0
4o

 .
2

4
i.

 s
41
.1
4

43
 .
2

42
.5

G
42

.7
42
.5

4
2
.
5
0

42
.0

42
.1

13
. 
5

13
.3

13
.9

13
.3

12
.9

13
.3

13
.1
.

12
. 
5

12
.0

12
.9

12
.2

12
. 
7

12
.3

11
.3

12
.1

11
. 
9

42
,6

42
.3

99
 * 

5

1
3
.
1

12
.9

13
. 
5

12
.3
S

13
. 
2

13
.0

12
.0

1
2
.
9

12
.6

12
6

11
7

12
5

11
5

12
5

12
0

12
3

13
9

12
7

9
2

9
0

51
b

9
0

7
0

00

12
.9

14
.3

90
.2

05
9.6

10
6 99
1

10
3"

10
3

10
1

io
4 907

10
2

1
1
0

3
6

 
3
0
 

33
 

~
45

6
35

 
29

 
33

 
49

6
35

 
30
 

32
 

37
6

03
6 
30
 

32
 

37
6

37
 

29
 

33
 

33
4

35
 

31
 

33
 

j4
4

37
 

32
 

33
 

46
4

30
 

31
 

34
 

40
3

35
 

30
 

33
 

35
2

10
3

10
5 93
-.

1

97
.*

2

ad
ns

fo
r 

on
e 

o
r 

m
or

e 
sp

ec
im

en
s 

w
hi

ch
 

to
re

 
be

yo
nd

 
th

e 
3

/"
-i

n
ch

 
li
m

it
.

th
in

 
fo

rm
at

io
n 

in
 

th
e 

ar
ea

 
in

 w
hi

ch
 

th
e 

m
in

im
iu

m
n 

te
st

 
w

as
 

o
b

ta
in

ed
.

33 3U 8G
.s

~

89
.2

29
6

23
30

32
0

30
4

20
 S

27
2

2
'
 5
3

2S
U3

23
0

j4
a

3
12
a

35
66

35
7'

31
7

3U
32 9
 0.
3S

91
.3

4~
40

4o
o

41
5

42
4

42
4

34
4 6

36
0

34
4

3
 2
0

32
5

34
4u

23
3

33
6

37
 6

a
yw

a

37
3

37
26

a
3 
79

a'

33
1a

tU 0 P :j p. I-
-

C
. r:
-

0

3
3
2

42
4

9
0
.
1

92
.3

F
tj

Ii C
D

0 'i 
'-

0
o
p
C

cF
 

0, C
D

H
V

O
~

 
H

3
/
2
r
/
5
0

b
-/

2
9
/5

0
9/

 
c/

5o
9
/
 9
/
5
0

9
/1

1
/5

0
9/
11
/5

0
9/

1-
0/

50
9/

21
/5
0

9/
24

/;5
0

_
U

,

P
r.

.

S
 

I 
.

.
.

.
-
-

.
-

-
I 

-
.1

T
 

; 
-

-�
 

-
:_

 
, 
"
 

"
 
-

.
-

� 
� 

, 
--

: 
� 

�-
:-

:
-

.-
 

-
--

 
I 
.
-

, 
-
-

__



Z
A

T
U

Z
B

L
 

II
I

SJ
Tu

IA
= 

O
F 

7-
.T

flV
ID

U!
xL

 
'2

ES
T 

L
0
T

S
-S

E
?
2
3
1
::

' 
1 

TH
RO

UG
K

 
S K

=
1
3
R

5
7
 

3
0
, 

19
50

U
le

 
1
:i

il
 

F
in

- 
D

at
e

, 
o.

 
-o

d 
is

h
 

R
ec

if
.

D
at

e 
i 

ch
.

li
ad

e 
17

o.

B
as

is
 

W
ei

gh
t,

lb
.

l',
a:

,. 
7K

in
. 

A
v.

C
a
li

p
e
r,

p
o

in
ts

ta
ix

. 
Ei

n.
 

A
v.

B
u
rs

ti
n
g

S
tr

en
g
th

,
p

o
in

ts
£j

aZ
c. 

It1
11

. 
A

v.

P
u
n
et

n
re

,
u
n
it

s
K

ax
. 

ju
in

.

ri
m

en
do

 r
f

g
./

sh
e

In
A

v.
 

li
a:

. 
rE

in
.

1:
1l

1 
A

--
4

2
.-

-
b.

 
L

ia
er

b
o
ar

d

14
3c

42
1~

43
S1

43
1 4

39
20

1~
43

9 2
1

14
39

37

11
!4

05
7

fl
44

o5
c

14
,4

06
7

A
- 

16
 3

A
- 1

70
A

-1
7 

1
A

-1
72

A
 ,1

77

nU
-7

5
A

-1
76

7T
iS

iT
is a"

s

i'
P

is
:ri1

 1
s

U
ris

U
r i

s

C
u

rr
en

t 
K

-i
ll 

A
ve

ra
ge

:

9/
 

5
/5

0
9/

 5
/5

0
9

/1
4

/5
o

9/
 i1

4/
50

o
9
/i

6
/5

0

M
71

3 
50

9
/2

7
/5

0
9/

27
0/

50

Q
/2

3/
50

S
/2

9
/5

0
q/

 
s/

so
9/

 
9
/5

0
9

/1
1

/5
0

9
/1

1
/5

0
9

/1
8

/5
0

9 /2
1/ 

50
9
/2

4
/5

0

2 
~

4
3

-S
2 

43
. 6

1 
43

.4
2 

4.

1 
1t

4.
o

2 
41

2.
2

1 
~

4
2
.b

14
2.

2
4
2
.0

o

4
2
.0

0

14
1.

6
41

 
41

1.4

~4
3.2

41
2. 

C
4
2
.7

0
~4

2. 
5

42
.3

4
2
.5

0
14

2.
0

4t
2

. 1

1
3
.5

o
13

. 5

1
3

0
9

3
13

.3

12
.9

13
.3

1
3
.1

12
. 5

12
.0

12
.9

12
. 

2
1
2
. 7

12
.3

1
1
.3

12
.1

1
1
.9

14
2.6

13
. 1

12
.9

13
. 5

12
.3

0
13

 a
 2

13
.0

12
.0

12
.9

12
 *

6

12
6

11
7

12
5

11
5

12
5

12
0

12
3

13
9

12
7

92 7 
0,

9 
0 51 9 
0 7 0 (J
O

12
.9

io
6 19
9b

10
3

10
1

io
4 9 7 10
2

11
0

36
 

30
 

33
 

45
6

35
 

29
 

33
 

49
6

3S
 30

 
32

 
73

76
36

 
30

 
32

 
37

6
37

 
29

 
33

 
35

4'
-5

 
31

 
33

 
-1

1.4
370

 
32

 
33

 
46

4
33

 
31

 
34

 
4o

s
35

 
30

 
33

 
35

2

10
3

33

C
u

m
u

la
ti

v
e 

E
il

l 
A

ve
ra

ge
: 

~4
2.

S 
1~

4.
3 

10
5

m
ill

1 
F

ac
to

r,
 

5 
99

.5
 

90
.2

 
9C

.1

!-
il

l 
In

de
xc

, 
95

.6
 

39
.6

 
97

.2

T
h
is

 
av

er
ag

e 
in

cl
u
d
-e

s 
th

e
 

re
a
d
in

g
s 

fo
r 

on
e 

o
r 

m
or

e 
sp

ec
im

en
s 

w
h

ic
h

 
to

re
 

b
ey

o
n

d
 

th
le

 
3-

in
ch

 
li

rm
it

.
b 

V
is

u
al

 
ex

:a
m

in
at

io
n 

re
ve

a
le

d
 t

h
in

 f
o
rm

at
io

n
 

in
 

th
e 

ar
ea

 
in

 
w

hi
ch

 
th

e 
m

in
im

um
. 

te
st

 
w

as
 

o
b
ta

in
ed

..

I>
 

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

�

29
6

2 S
 U

32
0

30
4

20
5

27
2

2 
5
3

23
G5

'
2C

0

33

, 7
,�

 
, 

,
A

A
,,

r'
7
I 

.



~ 
I I 

Z
\ 

.
L

 
I 

Iv

S-
hZ

L
\3

7 
07

 
ZI

-T
DI

YZ
-D

LT
AL

 
0_

:3
:"

 L
0

S
-S

2
Z

=
Z

2
 

1 
`y

sO
w

rC
i1

 
0 =

t '
:=

n
c-

 
30

,
19

50
 

(c
o
n

ti
n

u
ed

.)

D
at

e 
-:

ch
.

ha
de

 
J

O
.0

5
as

is
 

're
ir

~
ht

.
lb

.a
I !

MX
. 

I a
n

..
.5

7
.

C
al

ip
er

,
po

 in
t s

I £
)X

:. 
I2

1 
*n

 
AV

.

B
u
rs

ti
n
g

S
tr

en
gt

h
,

po
in

ts
!na

n. 
1±

an
. 

A
t.

G
. 

E1
.

P
u
n
ct

u
re

,
an

 it
s

:f
Ly

~w
 

i.
in

.f

D
lm

cn
do

rf
 

T
ea

r,
g
./

sh
e
e
t

In
A

. 
il

--
 

7
n

A
cr

os
s

A
t. 

N
ia

ze
 

ld
n
.

:I
ll

 2
-4

-2
-l

b
. 

L
h
ie

rb
o
ar

d
.

8
 

u/
27
/5
0

r'
 p/

27
/5

0

U
Q

/5
0

ff
2G

50
9/

 
3/

50
ifC

 
c
I
r
n 9
/3

/5
0

9
/
9
3
/
5
0

9
/9

3
/5

0

9
/1

0
 /5

0

s/
1

0
/5

0
I9

/1
7

/5
0

1 
44

.o
2

1 
4
4
.2

c

1~
~~

1-
 

45
%

c

1 
4

5
.2

-

1 
44

 .6
1

1 
44

.3
G

1 
46

. o
1 

44
.s

G
47

. 

43
 .0

43
.0

4o
. 4

41
08

-

43
.6

43
.2

43
. 

5

42
.3

44
.3

4,
4.

8'
44

.4
4

45
.o

43
A

6
44

.0
o

41
4.

2

44
.1

'4
3 

*9

15
.0

15
.0

13
.4

13
 *

 8
15

.2
1
5
.0

15
. 1

1
5
.0

15
.0

15
-. 

2
15

.2
15

.2
15

.3

13
 

0
13

.9
12

.0
12

n2

13
.0

13
. 5

1
3

.0
13

o 
2

13
 *5

13
. 2

14
.0

13
.5

14
. 5

3
13

 *0
13

.0

i4
. 0

14
.3

I
it

. 
2

i4
.4

it.
 

5
i4

.3
G

14
.3

-

0

11
4

13
2

12
7

12
5

12
1)

1-
22

12
3

12
0

11
2

11
7

12
1

12
2

73 77 8S
7

96 73
b 33 87 8-
2

78
U

80

14
.1

98 10
1

10
9

10
9

10
3.

io
it

10
0

10
0

10
~.

10
4

10
2

10
3

to
 3

4
 

36
38S

 
32

 
35

 -
34

 
30

 
32

34
 

30
 

32
38

 
34

 
33

ho0 
32

 
33

37
 

32
 

35
38

~ 
30

 
3:5

37
 

32
 

34
33

 
33

 
35

39
 

34
 

37
~0

- ~
3

 
3

,0
 

~
1
 

36 35

43
.7

10
0.5

10
1.

oG

14
.7

95
. 9

97
.9

10
5 98

.1
.

9,7
. 2

37 94
.3

94
.6

10
2.

3o

10
2.

6

re
n

4
&

in
gl

s 
fo

r 
o1

10
 

o
r 

no
eo

 
sp

ec
im

en
.c

s 
w

hi
ch

 
to

re
 

be
y.

on
d.

 
th

e 
3/

8S
-in

ch
 

l i
m

it
.

id
 

th
in

 
fo

rm
at

io
n

 
in

 
t'h

e 
ar

ea
 

in
 

w
h

ic
h

 
th

e 
m

in
~i

ni
m

 
te

s
t 

ir
as

 
o
b
ta

-i
n
e
,.
.

re
ad

in
g~

s 
fo

r 
o:

ne
 

o
r 

m
or

e 
sp

ei
ci

m
ea

ns
 

w
h

ic
h

 
fm

li
tt

d
 

a
g
a
in

st
 

th
e~

 
se

c
to

r 
du

ri
n1

,g
 

tl.
 

te
ar

 
te

st
.

4l
09

 
F

j

0

10
0.

0 
G

"
10 to

98
 8 

m
9C

.
C

-,
1. oi H
 

@
1

i-
q

 C
U

gH
N

O
 r

~

H
0
F

O
H

II
 H

A
t.

4~
5

39
8

43
43

46
4

45
4

49
3

4s
o

45
6

43
4

43S
4

34
4

33
6

34
14

32
0

30
4

3 S
o

33
-4

34
4

34
4

36
80

33
3

32
0

35
2

62 It C
l. L
J

0 P P
-I

d
l. rl 0 4
-, a

39
4 a

43
2

3y
~f

a 
45

4
36

5 
-i

to
o

35
5a

 
39

d
41

1a
- 

49
6

4
1

0
a 

51
2

43
;a

 
4z

o

4 1
1

a 
52

0

37
1a

 
47

2
37

oa
 

44
8

.)
c3

a 
5 2

8

36
0

38
4

33
6

33
3

30
1
b

35
2

36
3

33
63

G
36

0
34

4
3 

.-4
36

0
35

2

4,1
6a

37
 5a

41
32

41
9'

42
7a

40
5a

39
0

40
9

ML
-��-

 :
 -

I 
-

1.
 � -

--
--

-'I
., 

.. 
-

I --
 -

-
.

I 
.I

 -
.1

- �--
- 1

-1
1-

-- 
.1

- 
�11



'B
AB

Lr
 I

V

SI
J.
2i
p2
= 

0?
7 

zf
Iv

D
Ifl

uf
lJ.

 
=~

S:
 L

O
TS

-S
&

'2
13

:R
 
1
 :P

RO
U&

-T
s5 

's
r 

37R
i~ 

30
,

19
50

 
co

n
ti

n
u

ed
d

Fi
le

 
1
7
i
i
i
 

Zi
n-
~ 

Da
te
 

Da
te

 
li

ch
en

It
o 

co
de

 
is

h 
ce

cd
. 

li
ad

e 
To

h.

D
as

is
 

U
co

ig
ht

, 
C

al
ip

er
,

lb
. 

p
o

 in
t s

ji
n

x
.:

 
E

In
. 

1_
V.

 
ji

nx
. 

"I
n.

 
A
v
.

B
u
rs

ti
n
g

S
tr

en
g
th

, i
~o i

n
t s

±-
'a:

. 
1
 in

. 
A-

V.

Go
 

En
.

P
un

ct
ur

e,
in

 it
s

ta
x

. 
1.1

2n
.

3-
.im

e

In
1w

V.
 

ji
nx
Z 

i 7
in

.

i~
il

l 
2-

.-
42

-1
'o

. 
L

in
er

b)
oa

rc
l

s/
27

/5
0

5/
27
/5
0

C
f
2
8
5
0
S

G
/ 2
/
5
0

O
/ 

3/
50

9/
 /
5
0

9
/
3
/
5
0

9/
 

9/
50

9/
 9

/5
0

9
/1

0
/5

0
95
/1
0/
50

o
9 /

1
7
/5

0

1
 

144
.o

1
 

14
4.2

3 
14

14
. 

3 
Y1

44
1
 

14
5-
.

1
 

14
5.

2"
1
 

41
5.
52

1
 

144
, 6

1
 

146
.o

1
 

144
. "

1
 

47
- 

-

143
 .0

14
3.
0

14
o.
 4

1
4
 4

i
t
i
 

0s
14

3.6
14
2.
6'

14
2.
 G

41
3.

2

143
.6

14
2.

6a

141
4.3,

41
4.

4

1
4
~
5
.
0

143
 6

14
4.0

1
4
1
4
.

15
.0

15
.0

13
.14

13
* 
S

15
.2

15
.0

15
. 1

15
.0

15
.0

15
.2

15
.2

15
.2

15
.3

13
.6
~

13
.9

12
.0

12
~ 

2
13

.3
13
.0

13
. 5

13
o 
2

13
.5

13
. 
2

i14
.0

13
 *
5

11
4.
 3

x14
. -

13
.0

13
.0

i
t
.
 2

114
.3o

11
4.2

i
14

.4
2

11
4.
5

14
. 

6
11
4.
3

11
G

11
14
.

13
2

12
7

12
5

11
21

12
2

1
 2
 6
 

G
12

0
11

2
11
7

12
1

12
2

73 77 Q
37 95 70
b

53 87 U
32

7 
5O G
o

0 
0 3
0

Cu
rr
en
t 

Ei
ll
 
Av
er
ag
e:

Cu
mu

la
ti

ve
 
!i

ll
 
Av
er
ag
e:

:
i
l
l
 
ac

to
r,

 
1 

: 
1
0
 

.

-1
14

.7

95
.9

97
.9

95
10

1
10
9

1
0
9

10
3.

1
0
1
4

10
0

10
0

10
2

10
3

10
5 97

.2

to
 34

 
-G

3 6 
1
4
P
 

4
3Z 

32
 

35
 

45
6

314
 

30
 

32
 

3-5
14

314
 

30
 

32
 

39
'U

33
 

314
 

3G 
14

61
4

14
0 

32
 

36
 

14
61

4
37

 
32

 
35

 
14

61
4

35 
30

 
35

 
14c

3
37

 
32

 
314

 
4so

35
 

33
 

35
 

145
6

39
 

314
 

37
 

431
4

t
 

33
 

36 
1L

O
5

40
 31

 
36

 
14

61
4

35 37 91
4.6

91
4.6

aT
hi
s 

av
er
ag
e 

in
cl

ud
es

 
th
eo
 
re
ra
di
ng
s 

fo
r 

on
e 

o
r 

m
or

e 
sp

ec
im

en
~-

.s
xm

n 
oc

h
to

re
 b

ey
on

d 
th

e
3

/S
-_

in
ch

l 
lim

.-
it.

Vi
su

al
 

ex
am

~Y
in

at
io

ln
 
re
vo
al
eC
 

fl1
g 

x
o

rr
tl

p
ti

o
fl

in
 

tn
e 

tf
r
c
r
.i

n
 
u
n
i
i
 
ti

le
 

ri
li

m
lu

r 
te

s
t 

''
a
s 

oo
bt

am
no

c-
.

c 
7m

is
 

av
er

ag
e 

in
cl

u
d

es
 

th
le

 
re

ad
in

g
s 

fo
r 

on
e 

o
r 

m
er

e 
sr

ec
cl

m
en

is
 

w
hi

ch
 

ru
~b

be
d 

ag
ai

n
st

 
th

ec
 

se
ct

o
r 

du
ri

ng
 

th
ec

 
te

a
r 

te
st

u.

-
-

_ 
-

_ 
I 

¶-
 

' 
.

Ir
 

I

11
43

 S
9
3
2

114
393

1
1
4
3
9
3
3

11
43

9 7
4

11
43

95
6

11
43
95
6

:5
-2
61
4

JI
-2

05
D-

26
 5

:3
-2
67
O

2-
26
7

3
-
2
7
0

2-
27

1
3-

27
2

3-
2-

73
3-
27
14

>C
27
5

I
 Y
 l

lw'
s

'1
71
5s

¶
. Ti

1S

-
7!

7i
s

9/
 6

/5
0

q/
 

6/
iio

9~/
 

6/
5o

9/
 6

/5
0

9
/1

5
/5

0
r/

)1
5/

50
9
/
 15
/5

0

9/
15

/5
0

9
/1

`/
5
0

9
/1

5
/5

0
o

9/
27
/5
0

L
L

L
L

��
� 

-I
 

-

'.
 

v 
� 

.
� 

� 
, 

_t
-

, 
-

-
-

1�
1 

� 
:� 

� 
I-

--
 -
. 1

 -
1 

_
�-

 
, 
..

10
C*

5

E
il

l 
In

do
:,,

 
.�:



TA
3L
EW
 V

SU
I&

JL
hY

 03
 I

itI
ID

U
~j

 
P

2
S

~
W

~
3
--

2
?
2
E

3
2
 

1 
K

O
U

G
E 

SE
?'

PT
13

zR
 

30
, 

19
50

 
(c

o
n

ti
n

u
ed

)

B
as

is
 

1
7
ei

g
h
t,

 
,
 

C
a
li

p
er

,
D

at
e 

IE
ch

. 
lb

. 
p

o
 in

t s
ji

ad
e 

IH
o. 

ji
at

. 
E

in
. 

A
v.

 
E

ax
. 

17
in

.

B
u
rs

t 
in

g
S

tr
en

g
th

,
p

o
 in

lt
 s

A
v.

 
i.a

x.
 

E
iln

. 
m

y,
.

G
. 

E
.

P
u
n
ct

u
re

)
u
n
it

s
N

a:
:.

 
ij

in
.

E
lm

on
do

rf
 

T
ea

r,
g.

 /
sh

ee
t

A
';.

In
1-

la
x.

 
in

..

K
il

l 
0

-1
4

2
-l

b
. 

L
in

er
bo

a~
rd

50
 

5
/2

9
/5

0
30

 
5

/3
1

/5
0

30
 

9/
 

6/
5o

30
 

9
/1

2
/5

0
30

 
9/

12
/5

0
50

 
9/

20
/5
0

.e
 
re

d
ig

 
fo

 
n 

rm
r 

pc
m

es
w

ih
tr

 
eo

0 
h

 
/-

nh
lm

t

1 
14

3.1
4

1 
4. 14

3.6
.

14
5.

0
1 

14
5.

0
I 

41
4.

2
41

4.2

14
1.2

4o.
J 

14
11

2.
0

14
2.

2
14

2.
0

414
.4

14
g1

4

~4
2.0

14
1.9

~4
2.5

14
2.

6-
14

2.6

11
4 .9 a1
4.6

S
15

.0
±1

4.7
11

4.6
11

4.9
±1

4.5

13
 .4

12
.9

12
. 5

13
.0

12
.6

12
. 7

12
.1

11
4.

2
i14

. 0
11

4.
1

11
4.

0
13

.7
13

.6
13

. 5

12
6

13
1

12
0

13
1

13
0

1.
29

13
14

02
b

6
3

go G5
5

73

io
hb

10
2

10
7

10
9

10
3

10
7

'le
d

. 
th

in
 

fo
rm

at
io

n
 

in
 

th
e 

ar
ea

 
in

 
'.r

hi
ch

- 
th

e 
m

in
im

nr
Ž 

te
st

 
\r

as
 o

b
ta

in
ed

l.

14
i3

24
 

37
' 

46
14

14
0 

31
4 

37
 

14
4o

39
 

314
 

37
 

14
72

14
0 

35
 

35
 

4±
3

14
1 

35
 

35
 

14
32

37
 

32
 

36
 

14
21

4
39

 
32

 
35

 
4o
o

37 30
5

97
.1

4

10
0.

0 
-

33
6

32
0

36
00

31
2

31
2

32
5

31
2

43
0

99
.5

99
.3

1

13
.9

i14
. 0

99
. 3

96
. 5

10
5

±o
G 99

.1

91
9.1

A
v.

A
cr

os
s-

jL
nX

. 
i.

1
n

.

*.
10

Cr
 

H

A
v.

. o 
- 'P
.

ac

Ia
 

C
.3

9 
L

ea
 

0
-

'9
 

I-
a .7
 

P C
ta 0

3
9
5
a

37
7a

14
i9

36
7-

L
37

T
1

35
7a

4 
C

.- 00 14
64 146

4

14
95

O

36
u 

142
~7

6 
4i

oo
42

e
35

2 
~4

C
36

5,
 

L
i

36
5 

14Q
36

5 
14

1 41
4

14
2 9 10

37
5

37
5

10
0.

5~

99
.-5

'-
4

C

.6 '3 S.
3

0.
 5

'1
1

0 k-
i C C
O U
) 0"

C
D

,

k-
io

'&
1

C
s-

 
C

I



7
 

7 
14

~~
~~

~~
~~

~~
~~

~~
~

I 
~~

~~
~~

~~
~~

T
JG

L
E

 
V

SO
Th

2a
ZL

Iy
 o

r 
Ilt

iv
IT

~J
T2

1 
'"

ST
 

L
O

C
S-

-S
52

?C
R

 
2M

R 
71

 
rrm

OU
GB

F 
SE

PT
2Z

71
EP

 
30

, 
190

j5 
(c

on
ti

nu
e

D
as

is
 

T
te

ig
~h

t, 
C

al
ip

er
,

Ii
ll 

Fi
lu

- 
D

at
e 

D
at

e 
ba

lC
h. 

lb
. 

p
o

in
ts

C
od

e 
i s

h
 

R
ee

d.
 

li
ad

e 
ir

e.
 

j i
a.

x.
 

K
in

. 
A

v.
 

E
a:

:. 
17

i.

B
u

rs
ti

n
g

S
tr

en
g
th

,
p

o
in

ts
.A

v.
 

1.
ax

. 
iE

in
. 

l1
v.

!!
il

l 
0

-4
1

2
-l

b
. 

L
in

er
bj

oa
rd

7
-r

. 
9/

 
3/

50
UT

.F
. 

9
/ 

7
/5

0
9

/1
3

/5
0

T
~T

 
9
/2

0
/5

0
Th

F7
 

C
. 

9
2
0
/5

0
IT

T.
Y 

9
/2

7
/5

0
Th

T.
:~

 
9
/2

7
/5

8
/2

9
/5

0
5/

33
1/

50
9

/6
/5

0
9
/1

2
/5

0
9/

12
/5

0
9 /

20
/50

£/
20

50

43
.4

1 
43

.4 j.
 6

1 
45

.0
1 

45
.0

a 
4.

1 
4L

.. 
2

41
.2

4
0

.4
42

.0
42

.2
42

.0
41

 .4
4oc

 .4

42
.0

41
.9

4
2
.5

s
4

3.
 S

43
.3

3
4
2
.5

U
4
2
.6

G

14
 .9

'4
.3

S
15

.0

14
. 

G
i4

. 
9

13
3.

4
12

.9
12

. 5
13

3.
0

12
.6

b
12

. 7
12

.1

14
.2

14
.0

i4
. 

1
14

.0
o

13
.7

13
.6

13
. 5

1 2
6

-1
31

12
0

13
1

13
0

12
9

13
4

52
b

6
3 so r1

, 90 '5
5

73
3

10
2

10
7

l0
9

10
3

10
7

4
1
 

3
4

 
337

4o
 

34
 

37

41
 

35
 

3"
5

3 7
 

3 2
 

36
0

39
 

32
 

35

C
u
rr

en
t 

!-
il

l 
A

ve
ra

ge
:

C
u

m
u

la
ti

v
e 

h
:i

ll
 

A
ve

ra
ge

:

k
il

l 
F

ac
te

r,
 

11

b1
7i

ll 
In

de
:-

, 

a 
T

hi
s 

av
er

ag
e 

in
cl

u
d

es
 

th
e 

re
ad

in
g
s 

fo
r 

on
e 

o
r 

m
or

e 
sp

ec
im

en
s 

w
h

b 
V

is
u

al
 

ex
am

in
at

io
-n

 
re

ve
al

ed
 

th
in

 
fo

rm
a~

ti
on

 
in

 
th

e 
ar

ea
 

in
 

w
hi

ch
ic

li
 
to

re
 

be
yo

nd
- 

th
e 

3
/S

-i
n
ch

 
11

th
e 

m
in

im
um

 
te

st
 

'ta
s 

ob
ta

in
ed

L
.

r i
le

IY
o.

14
39

15

14
39

51

ih
h
o
~

i

C
-2

33
C

-2
34

C
-2

35
0-

23
6

0-
23

7
0
-2

3
5

-
0-

23
9

Go
 

P
.

P
u
n
ct

u
re

,
un

 it
s

Fa
nz

. 
i-

an
.

A
v.

!-w
ax

.

42
.O

46
4C

44
o

47
2

41
3a

43
2

42
4

4o
c

43
 .0 j9

n.
5

99
.1

13
.9

14
. 0

99
.3

96
. 5

10
5

9
9
.1

99
.1

37 35 97
.4

10
0.

0

m
it

.

.
I 

�-
--

 
I-

--
 1

1



iT
A

LE
 

V
I

St
f-

:l
ny

 
o
r
,
 I:
TD

IV
ID

UT
AI

,
-E

T
S
C

1
0
7
'S

-S
~

1
P

T
Z

 Z
R

1.
- T

$M
U

O
' 

S=
Q

 
i 

M
M

 
30

, 
19

,5
0 

(d
on

t i
nu

ed
)

D
at

e 
H

ch
.

iL
ad

o 
:r

o.
lb

.
C

a
li

p
er

,
P

o 
in

t s
! 

Is
 

A
n
. 

A
'v

. 
.

iii1
.

B
u

rs
ti

n
g

S
tr

en
g
th

,
p
o
in

ts
.A~

v. 
sa

x~
. 

T>
in

.
Av

1.

&
1
.
 E

.
P

u
n
ct

u
re

,
u
n
it

s
E

ax
. 

I±
11

.

E
ln

en
do

 if
g

o
/s

h
e
e
t

In
A.

V.
 

fl
ax

. 
:i~

n.
 

!,V
.

1K
ill

 
D

-)
4

2
-1

b
. 

L
in

er
b
o
ar

d

9
/
 1/

50
9
/
 2
/5
0

9
/ 

3
/5

0
9
/1

0
/5

0
9/

1.
1/

50
9

/1
2

/ 5
0

9
/1

3
/5

0
9/

11
4/

 5
0o

9
/1

7
/5

0
96

/;1
3/

50
9/

13
50

3
/1

9
/5

0
9
/2

0
/5

0
9
/2

1
/5

0

1
4

14 14 "
p 1
4

14 14 '4 4 14 14 1
4 14 14 14 14 14 14

13.
14

2.
 6

44
.0

o

44
.2

4

43
.5
-

44
.6

44
.14 *3

 6

41
4.

2 G
14

4.2

4
i.

-

14
2.

0 14c
14

2.
2

~4
2.2

14
4.2

41
. 

'

14
2.

3_
14

2.6

14
1.

4~
14

14
.0

1
4
3
0
0
u

14
2.1

4

14
j. 

2
14

 .
o

14
2.

3~
4
2
.
5
0

1L4
3.9

42
.3

14
4.
9d

14
2.

14
3.
0

42
.3

O
4I4

.14

43
.3

14
3.3

13
.3
-

11
4.

20
14

..4
1

3
.8

)
15

.3

x1
4. 

0

1
5
.
7
5

15
.0

15
.2

i14
.c~

114
r. 

9

13
.1

 
i1

4.
1

12
C. 

4 
13

. 2
1
2
.3

- 
13

.1
4

1
2

.>
. 

13
. 5

1
1
.9

 
12

.9

13
.0

 
11

4.
2

1
2
.1

 
13

. 3
13

:0
 

1N
: 4

13
.0

 
13

. 7
1~

:5
 

14
. 

G
i1

4.
 

1 
14

.7
14

11
4.

 5
12

.3
 

1.
3.

4
13

. 7
 

11
4.3

13
o2

 
11

4.
1

13
.1

I 
13

.9
~

12
3

11
47

i1
44

i14
5

12
1

14
7

12
3

13
0

12
0

13
4I

11
7

13
0

12
31

41
32

13
.9

±1
4.
 l

37
0 

1
1
2

32
 

10
9

30
 

11
7

90
 

11
3

.
6
 
10
LI

ob
 

11
7

71
 

10
3

3-5
 

10
3

U
.1

 
10

3
77

 
10

3
71

 
9
6

'O
 

10
7

0
0
 

1
0
3

70
 

10
3

77
 

10
5

41
i 3i9 141 14o 143 145 14

2 145 14
2

14
2 147 142 43 14

2 14
3~

314 33 3
1
4

314 36 3
6

36 39 j34 30 33
S

35 35 33 3
5

39

10
7

10
7

33 36
.

38
,

33O
r

37 140 14
o 39 39 14
2 34

9

143 3D
5 33

43
14

14
00

56
30 O
14

44
3

145
6

14
~o

5o
14

14
5G

14
40

44
3

14
32

0

32
3-

3 2
So

33
14

35
2

36
3

39
2

3
 S

o

33
14

32
3

33
6

34
~4

36
3 O

36
0

36
7'

14
44

a,'
 

414
is1

14
37

a

14
15

14 0
a

143
 9

14
05

14
00

a1
14

39
 a

39
 7

"

C

0'
1

I 
U

-,
•-

 
1n

.-
A

V
.C

54
64

 
3o

4 
t4

) 
It

55
2 

33
'4 

14
60

 a,
c 

52
0 

14
cc

 
4

2
7a

¼
0

47
2 

.6
0L

3
9

~O
43

76
r 

45
2a

 
L.

35
 

J1
 

4
31

a
43

0 
39

2 
14 

9a
 

i
90

14
 

-S
14

 
Zt4

a
41

43

51
2

91
2

14
3

39
2

3
.
r

39
2

36
3

14
-0

3

14
15

14
oo

14 
la ,4

4a
14

3.f
14

27
"

14
30

'1 0

14
21

 
C

'.

10
0.

*0

10
0.

2

a
d

il
fl

's
 

fo
r 

Q
O

n 
Q

r 
m

or
e 

st
e
c
i-

93~
. 3

M
on

is 
w

h
ic

h
 

to
re

 
b

e
v

o
ri

10
0.

0

10
0.

9

10
2.

6

10
5.1

4

th
in

 
fo

 
rt

io
n
 

n 
th

e 
re

a 
in

 k
yh

ic
h 

t,-
ie

 
M

in
i 

luM
, 

te
cs

t 
1'

as
 

ob
-)t

ai 
e 

,in
 

t 
a

aa
ns

 
?o

r 
O

ne
 

o
r 

m.-
ore

 
sn

oc
im

en
s 

'th
ic

h 
na

bb
ed

 
a
g

a
in

st
 

th
eo

 
se

c
to

r
 

du
rin

g,
. 

th
e 

te
ar

 
te

st
.

10
3.

3O

10
09

.2

g~
o 

o
f 

on
l1

y
f 

12
.

10
3.

3

10
5.

1

11
 

a
c
te

rm
in

a
ti

o
n
s,

0 :
z
-
 0j

A
H

I
~s

 dp

I 
I 

.
-

-
-

__
__

d 
I-

 -



7 
� 

W
4�

1
1,.

� 
� 

Z
 � 

�, 
�-

 
-�

, 
i;

 
,

*1
 

�

P
il

e
 

11
iil

±o
0. 

C
od

e

if
F

'in
- 

D
at

e 
D

at
e 

ti
ch

.
is

h
 

R
eo

d.
 

17
ad

e 
J1

o.

-7
 

.~
 
-

-
..

.-
 

-
-
-
 

I 
.

.
-

.r
-t

. 
-
-

~
r-

-;
--

,.
-~

--
,-

 

ZA
BI

LE
 

V
I

St
fl:

IL
aM

 
or
- 

-I
V:
1V
1,
1u
jz

B
a
s
is

:T
 

t,
a
O

.

PB
ST

 
Lo

,~
S-

SE
-s

r7
7:

 
1=

 TH
M

OU
o:

 
S

r2
3I

 
B

R
 3

0,9
 

19
30

 
( c

on
 t i

nu
ed

)

C
a

li
p

er
,

s7
ax

. 
!'i

~n
. 

'.v
. 

in
:~

:. 
1,

11
1L

. A
V.

B
u

rs
t l

ug
S

tr
cn

-~
th

,

in
::

~.
 ~,
in

 .
IA

v.

G
. 

E
.I

Pu
nc

ur
e

un
 it

s
sa

x
. 

h
in

.
Ir

iV
. 

Ha
. 

Li
~

!T
il 

D
-1

42
-l

b
. 

L
in

er
b

oa
rd

9/
5/

50
9/

 5/
5

0
7/

 /5
0

/7
/5

0

9/
14

/5
0

9
/1

4
/5

0

9
/1

5
/5

0
9/
15
/5
0

9/
5/

lG
50

9/
21
/ 
5
0

9
/2

1
/5

0

9
/2

2
/5

0
9
/2

2
/5

0
9

/2
5

/5
0

3
/2

5
/5

0

5/3
/5 

4 
hL
3s
 

4i
. 

-
42

.14
e6

/3
1/

50
 

1 
4 

2
.6

4
0

. 
41

.5
0

9/
i/
o 

14
 

14
4.

 o
 

42
.0

 
14

3.
 2

9
/
2
/
0
1
 

14
5.
0 

14
3.
 C

 
44

.3
9
/
3
/
5
0
 

14
 

44
.2

 
14

2.
 2
 

43
1

9/
10

/5
0 

14
 

11
4.1

4 
14

2.
2 

11
3.
7

9/
1-
1/
50

 
14 

14
' .
s
u
 L
4I

.2
14

5-
0

9/
12

/5
0 

14 
14
4.
0 

1.
0-

 
14

2.
5-

9/
13
/5

0 
14 

1
;6

 
41
.c
 

14
2.
5

9/
11
4/
5o

 
14

 
44

.2
 

14
2.
6 

143
.5

9/
fo
 

14
 

44
.6

 
14

2.
6 

41
3.

9
9/
15
/5
0 

14
 

14
38

 
14

i.4
 

14
2.

s
9/
17
/5
0 

14
 

14
3.

0 
14

4.
0 

41
4.9

9/
1G

5/
5 

14 
4#

.14
 

4t
j.

o 
14

3-
s

9l
/1

5/
5 

14 
14

3j.
6 

41
.c

 
14
2.
5

s/
a/
so
0 

14
 

14
3.6

 
41

4.
z 

43
.0

90
/2

0/
50

 
14

 
14

14
.2

 
14

i.
- 

14
2.
O5

9
/2

1
/5

0
 

14
 

14
-o

 
14

3.6
 

14
4.

1

13
.S

-
±1

4.
20

14
.1

4

15
.3

14
.0

i
4
.
 

O
15

. 5
:1

4,3
15

.7
15

 *
3

15
.0

14
.3

15
.2

i1
4.

z~
11

4.9

13
.1

12
.14

12
.5

~
12

*.
5

11
. 9

'1
3.

0
12
.1

13
.0

13
. 5

13
.0

i1
4.

1i
1 

2.
SC

13
. 7

13
o2

13
.1

C
u
rr

en
t 

K
-il

l 
A

vc
er

ag
e:

i1
4.
1

13
. 

2
13

.14
13

. 5
12

.9
11

4.5
S

11
4.2

13
- 7

i14
. 7

i14
.5

13
.9

12
G

131
4

i14
7

1 4
4

12
1

114
y

12
3

13
0

12
0

i13
4

11
7

13
0

13
1

13
2

13
. 9

O
 un

nl
rx

.ti
ve

 
'.i

ll 
A

ve
ra

ge
:

14j.
j

1:
i1

1 
D7

ac
to

r, 
e%

1
-i

ll
 

Tj
nd

,::
, 

:
10
0.
*0

10
0.
 2

±14
.9

9'3
.5

514
, 

1
1
2
b

y0
7 2

.ll
52

 
10

9
50

 
11

7
90

 
11

3
36

 
i
o
1
4

56 
11

7
71
 

10
3

O5
5 

10
3

5
5
 
10
3

77
 

1
0
5

71
 

9 G
5O

 
10

7

76
 

li
o

55
 

10
3

70
 

10
3

77
 

10
5

14
1

3 9 14
1

41 14
0

14
3

14
5

14
3

14
2

14
5

14
2

14
2

14
7

14
3

14
2

14
3

14
2

14
5

34
1

33 31
4

j1 36 31
4

30 36 35 35r 33 35 39

10
7

10
7

10
0.

0

ia
o.
q

35
~

36 35
C

37 14
0

1
4
o

13
9

39 ~40 35
'

33
0 14

3

145
5

45G 44
51 50 14

0

5o1
4

14
m 

14
5o

41
4- 14
32

3 2
5

33
0o

35
2

j'
o

39
2

35
14

j34
4

d6
o

32
3Q

33
60

30
o 36
0

39, 35
-

10
2.

6

I 
n'

is
 

'a
re

ra
w

; 
in

cl
u

d
es

 
th

e 
re

ad
in

g'
s 

fo
r 

on
e 

o
r 

m
or

e 
s-

pe
ci

rn
on

m
s 

w
hi

ch
 

to
re

 
be

yo
nd

l 
th

eo
 

3
/2

-i
n

ch
 

li
m

it
, 

T
h 

t-
rg

 
o 

n
V

is
lu

-l
 

bt
rm

ia
na

ti
n O

ar
cv

ec
n1

ed
 

th
in

 
fo

rt
Ir

tt
io

n
 

in
l 

th
e 

ar
ea

 
in

 
w

~i
' 

the
,~ 

jm
in

im
m

- 
te

st
 

'ra
 

ot
in

d 
in

tI
.o

 
2

ma
ti
 

av
er

ac
; 

in
cl

u
d

es
 

th
ec

 
re

ad
in

g
s 

fo
r 

on
e 

o
r 

m
or

e 
sn

eo
ci

m
en

s 
w

hi
ch

 
ru

bb
ed

 
ag

ai
-n

st
 

th
ec

 
se

c
to

r 
du

ri
ng

 
the

i 
te

a
r 

te
st

.

ah
j3
14
S

1i
43

5-
49

1 1
43 

35
7

11
43

96
1

11
43

96
24

1i
43

96
5

11
43

95
-7

11
43

95
5

11
43

99
2O

:1
43

99
3

i1
44

o3
o

i
 

~1
44

03
1a

.-
D

--
26

7
D

l-?
63

'
D

-2
6(

`
fl

-2
70

5
11

-2
71

D
-2

72
D

-2
73

D
-2

74
D

-2
75

>
-2

7G
D

2-
27

7
D

.-2
70

5
32

-2
79

1
12

-2
50

'
12

-2
01

32
-2

02
D2

-2
U3

3
-
2
0
-
2
5
43
.3

'.:

D
.F

.

-r
T

 
*
-
t

3.
.. 

!.
 2

1.

T
?

 
11

.

D
s.

.

'.7
 

D
.F

-,

*
 C

F
a

.
-

-
.. 

-1
 -

--
 

.
-1

 --



TA
B

IS
 

V
II

St
fIL

a2
RY

 
03

' 
IiT

D
IV

ID
U

A
L 

TE
SD

 
L

O
T

S-
-S

_7
T

T
h2

B
R

 
1 

TH
RO

UG
H 

.3
T

2
1

3
2

S
 3

0,
 

19
50

 
(-

co
nt

in
ue

d)

D
at

e 
!!

ch
.

ii
'a
de
 

17
o.

Ba
si
s 

ei
gh

th
,

lb
.

i~
az

 ia
n

. 
.
A
V

Ca
li
pe
r,

Po
 i
nt
 s

na
zn

. 
ni

an
.

B
u
r
s
t
i
n
g

St
re

ng
th

,
po

in
ts

A
v.

 
fl

ax
. 

K
in

. 
A

v.

G
I
.
 7
I
)
.

Pu
nc

tu
re

,
u

n
i.

t s
±±

.7
ax

. 
E

i1
n

.
Av
.

fl
lm

en
do

rf
 
Te

ar
,

g.
 /
sh

ee
t

I
n

va
x.

 
1l
ii
n.
 

Av
.

Ac
re

s 
s

E
as

. 
!,A

n.

21
11

i 
E

--
4
2
-l

b
. 

L
in

ot
b

oa
rd

33
o 

sa
m

pl
es

 
su

b
m

it
te

d
.

ZL
BL

E 
V

II
I

21
11

 
7_

-4
2-

1b
* 

L
in

er
b
o
ar

d
.

3-
5 

10
1

36
 

11
0

10
9"
 

o
57
 

io
6

Nd 
11

0
0I

 1
06
0

91
 

10
9

90
 

10
5

3-6
 

il
l

39
 

33
 

35
36

 
30

 
33

33
 

314
 

36
39

 
314

 
36

0 
3
2
 

31
4

14
1 

33
 

33
'

14
1 

3 d 
37

39
 

3 
3

10
7

10
6

10
0.
9

10
0.
9

Q
1-

3

W
-3

14
16 ~9
2

14
32

~4
56

14
96 141
4r

14
96

0
14
21
4

30
14

32
3

35
2

3 G
U

36
9-

31
4 5
a

37
1

39
5a

~

39
3a

1
3r

e 
7
a

149
 42

0

14
72

14
30

14
30

52
0

146
14

50
14

146
14

38
 

9

10
0.

0

10
2.

14

ia
di

n~
s 

lo
r 

on
e 

o
r 

m
er

e 
sn

ec
ri

m
en

s 
wh

Eic
h' 

to
re

o 
be

yo
nd

 
th

e 
3/

3~
-i

nc
' 

li
m

it
.

33
4 3 6
oo

CD
 P H

.H
H

1 
O

0
2

-

Iit 0 P w

39
0'

a
u 2

0a
W

il
l

14
57
`

C
D

:j

~4
25 93.

 6
 

0' -1
.

10
2.

7 
m 0 d 

-J
V

I 
C

.

U4
H

'f
l 

F
N

0`
/2

3/
15

0

S
 ~ o

./ 
50

o
9
/
6
/
 5
0

9/
 

7/
5

9 / 
3
/
 5
0

9/
"1

5/
50

9/
21

/5

A
V

.

14
o. 

6
-a

 .
14
2.
6b

~4
3.
 -

14
4.3

0

14
2.

 2
14
2.
0

39
. 
2

39
. 
2

14
0.

 -
14

2.
0

414
. 

C
3

14
3.1

4
14

2.
2

14
1.

2
30

.3
0

140
.

14
1.

6
14

2.
3C

14
~. 
2

14
4.

0o
14

3.
 1

14.
I.

13
.3
-

13
.3

11
4.

7
11

4.
6

i1
4.

j
15

. 
7

15
. 
0

11
4.

7
11

4.
3

12
.7

12
.7

13
. 
1

12
.3
~

12
.1

13
. 
7

13
.0

12
.o
G

12
.3
C

11
5

12
14

12
2

12
14

12
7

12
1

12
7

12
1

12
14

13
.1

13
. 
2

13
.7

13
. 
9

Id: 
70

11
4.

1

13
.3
7

11
4.
6

91
4.5

-

9 5
.3f

o

14
2.

 0

14
3.5

qG
.S

6

97
.2



0
 

~ 
~ 

~ 
~ 

~ 
~ 

~ 
~ 

-
-*

--
--

 
-L

 
1
' 

*.
. 

*
 

I 
-I

 
a

]7

'/
2i

le
0 

i:
u1

 
Fn

ro.
0 

C
od

e 
is

h
D

at
 e 

D
at

e 
li

ch
.

R
ee

d
. 

lin
de

 
li

e.

SU
IIn

A,
~R

Y 
0F

 
Ii

$I
V

ID
tJ

A
L

 
~E

3ES
 

L
O

T
S

--
S

7
T

2
E

i-
IR

 
1 

TH
Rf

OU
&

E 
.3

:T
2

3
E

R
 3

0,
 

19
15

0 
(c

o
n

ti
n

u
ed

"

3
a
si

s 
W

le
ig

ht
,

lb
.

:r
ax

. 
1i

an
. 

A
v

C
al

ip
er

,
po

 in
t s

ji
nx

,.
 

n
i
n
-
1
.

B
u

rs
ti

n
g

S
t
r
e
n
g
t
h
,

p
o
in

ts
A~

v. 
1fL

ax
. 

E
in

. 
A

v.

G
.e

1

P
u

n
ct

u
re

,
*u

n i
ts

W
4

L
.C

a
x

 
vi

n.
 

A
v

e

2

Da
P2

. 
I

:n
il 

E
--

14
2-

lb
. 

L
in

er
b

o
ar

d

iF
o 

sa
m

pl
le

s 
su

b
m

it
te

d
.

T
=

L
-j

j 
V

 
III

±7
i1

1 
W

. -.
42

 l
b.

h 
L

in
er

bo
a.

rd
.

9
/5

/5
0

9
/
5
/
5
0

9/
13
/5
0

9
/2

3
/5

0
9 /2

3 
/5

0
9 /

23
/0

C
'2

/5

0-
/2

3/
50

5/
30

/'
50

9
/6

/5
0

,
9/

 7
/5

0

'I
"1

3/
 5

0

9
/2

1
/5

0

14
o. 

6
42

. 

43
.5 4
4
*
0

43
.5
-

42
. 2

14
2.
0

39
. 2

39
. 2

4o
. 

-
42
.0
u

41
.z

-
43
 * 

4
14
2.
2

41
.2

39
-5

14
on

.o0
ho

. 3
41

.6
14

2.5
14

~ .
2

4
4

.0
o

43
.1

41
.s

~
41

4,
1*

42
.0

C
u

rr
en

t 
1:

ii
l 

A
ve

ra
ge

:

C
un

ru
la

ti
ve

 
lE

ill
 

A
ve

ra
G

e:

13
 *

 

14
. 
6
r

i1
4.

j
15

.7
15

.0
i14

. 7
11

4.
3

12
.7

12
.7

13
.1

12
.5
-

1
2
.1

13
. 7

1
3
.0

12
.3

j
12

.5
0

13
. 1

13
.2

13
.7

1
3
.9

0

Id: 
07

i1
4.

1
1-

i .
13

. 
7

11
5

12
4

12
2

12
14 12
7

12
1

12
7

12
1

12
4

13
.5

 ~

143
 .5

1:1
11

 
F

ac
to

r,
 

5'
:

l~
 

l 
1
1
d
 

-
-

C
el

i

lo
C

. G

97
.2

94
.5

D

9 5
.3

 

5-
5 

10
1

.6
I 

11
0

57
 

1 0
6

91
 

10
9

90
 

10
5

sC
6 

Il
l

39
 

33
 

35
 

1nS
30

 
30
 

33
 

39
2

35
- 

34
 

36
 

14
32

39
0 

54
 

36
 

43
2

C
O

 
32

 
31

4 
145

-
.2

 3
4 

39
 

49
6

14
1 

33
 

3-
 

14
45

~
41

 
3 

37
 

149
6

39
 3 

36
 

42
4

10
7

ao
6

20
0.
3

10
0.

9

39 3
1
2
.
3

97.
3

Ih
sa

v
e
ra

.g
e
 

in
cl

ud
es

 
th

e 
re

ad
in

g
s 

fo
r 

on
e 

o
r 

m
or

e 
sp

ec
in

en
s 

'h
c 

to
re

 
be

yo
nd

 
th

e 
3/

5;
-i

nc
h 

li
m

it
.

-
~ ~

 ~~
~-

_ 
I 

"
 

-
~ 

r 
~ 

t 
t

14
35

14
5

1 4
30

-4
14

35
14

7
l1
43
91
6

1)
4!

 ry
17

0N
14

l1
4~

41
5

14
4o

16
i1

44
o6

2

F-
C6

5

F
-7

0
'- 

71
I'-

:7
2

F-
 7

3

s.r
7.

S
c.

P

S
c
.7

S
.,
# S.
 :

.
S

.7
.

I i



TA
BT

LE
 

Ix

S
uI

I_
~-

R
 

OP
 

IiI
D

IV
ID

U
A

L 
51

S
T

 
L

O
E

S-
-S

B
PC

ai
3E

R
 

1 
3=

71
O

,3
2i

 
30

, 
'19

50
 

co
nt

in
ue

de
)

D
ad

 e 
Ito

.

.B
as

is
 T

te
ig

ht
,

lb
.

il
a

. 
K

in
, 

A
v.

C
al

ip
er

,
p
o
in

ts
;4

cz
c. 

11
an

.

fl
u

rs
ti

n
g

S
tr

en
g
th

,
p
o
in

ts
1r

. 
li

x
. 

7
lf

l.
A

r.

C
U

. 
E

..

P
u
n
ct

u
re

,
u
n
it

s
ta

'-.
 

KI
n1

.
A
v
.

::
il

l 
G-
24

2-
lb

. 
ti

n
er

b
o

ar
d

G
/2

5
/5

0
0
 

1
-/

2
7
/5

0
 

1
9
/6

/ 
5
0
 

1
s
/
 S

/so
 

1
9/

19
5/

50
 

1
9

/1
9

/5
0
 

1,
9/

21
4/

50
 

1
0/

21
4/

50
 

1

4
4
. 

2
14
2.
 2

14
5.

51
41

4.6
0

14
3.1

4
14.

 0
14

3-
.S

14
2.1

*

14
2.

2

14
j. S

14
2.0

14
2.

0

14
3.
5

1I.
 
2

14
5.0

14
3.1

*
14

2.
 5

14
14

.1
143

.o
14

2 *
5

15
 .1

1
4

.2

15
.3

13
.9

13
. 9

13
.9

13
.9

12
.4

12
.2

12
.2

114
'.2

12
.0

11
.2

12
.1

11
. 9

4
j.

 1

13
-

13
.0

13
.0

12
.5

~
13

.0
12
.7

13
2

12
1

1.1
1

12
14

13
7

12
2

12
0

13
.3

9
0
1
0
9
g

50
 

10
2

50
2 

10
2 95
6 

52
 

10
3

55
 

11
5

50
o 

10
5

65
 

io
56

37
 

32
 

35
31

4 
29
 

3
2

37
 32

 
35

37
 

32
 

35
4

37
 

32
 

35
37

 
31

 
35

10
5 Or1 W

10
0 

*
0

99
.5

U

92
.1

4

92
.1

4

rl
m

en
id

or
f 

'
g.

 /
sh

oe
i

A
v.

31
47

a
33

 5a
37

9"
35

7 B
33

3
33

 7
a

35
1a

53
47

 C

In
l'

a
x
. 

in
n

.

14o
o

If4o
o

39
2

37
6

14o
o

30
4

31
2

31
44

32
0

25
0

25
5O

31
2

30
14

'3
5

37

97
.2

99
.1

91
4.

5S

37
6 92

.6

91
. 6

"
 0

~Y
ea

r, 
r

A
cr

os
s 

c 
I-

C
1

141
4c 

36
0 

4
0

1
a

11
00

 
34

14
 

37
3a

 
g

41
0S

 
36

0 
35

9a
 

P'
40

0o
 

33
6 

37
3f

l 
4n

6 
32

0 
37

]a
 

41
i6

 
34

14
 

3 7
9a

 '
41

6 
36

0 
33

7a
 30

14o
g 92

.O
-

re
ad

in
g

s 
fo

r 
on

e 
o

r 
m

or
e 

sp
ec

im
eo

ns
 

w
hi

ch
 

to
re

 
be

yo
nd

,
re

ce
iv

ed
 

by
 

th
e 

In
st

it
u

te
 

.2
-m

.)e
ar

ed
 

to
 

be
 

L
n
-r

o
p
cr

l-
r

.
-h

e 
la

st
 

fo
u

r 
sh

ee
ts

 
w

er
e 

Ijc
~r

I_
_o

d 
fl

-5
 

th
ro

u
g

h
 

fl
-S

'.
ed

 P
-5

 
th

ro
u
g
h
 

7
-0

'
sa

m
pl

e 
su

lb
n
it

te
d
 

to
 

th
o 

In
st

it
u

te
. 

T.
he

 
7
ai

ll
 

d
at

a 
sh

(

th
e 

3/
S-

-i
nc

h.
id

en
ti

fi
ed

.
In

as
m

uc
h 

as

li
m

it
.

T
ie

 
P-

1 
sh

ee
t 

wa
s 

rm
ar

ze
&

 
0-

2G
5.

 
2h

c 
T

-2
, 

F-
3,

 
ani

d
th

es
e 

la
tt

e
r 

nu
m

be
rs

 
al

re
ad

y
 

ap
pe

ar
ed

 
in

 
th

le
 f

i 
se

ri
es

,

-e
t 

gi
ve

s 
ti

le
 

da
te

 
o
f 

m
aa

lf
r~

c'
ur

o 
a
:s

"
A

it
 

27
, 

19
50

."

I 
I 

-
-
 

V
 

t 

'1 0 T
1

02 'j
 

It
o

f,
C

l-
 

C
'.W

 
H

\-4
 

'

__
 

t 
-

-
I 
�

:I -i



27
ile

 
!-

il
l 

W
in.

- 
fl

at
e

:T
O.

 
C

o d
e 

is
h

 
R

ee
d 

.
Ba

te
j ad

e

Tj
U

LE
 

IX

ST
3I
._
i~
jy
 
or

 
1 :D
IV
ID
Up
z 

TE
S"

 
LO
ES
--
S2
PW
BI
Z1
 
ER

 
1 

T:
30

11
@

C-
: S

=
T

- 
B

R
 
30
, 

19
50

 
(c

on
ti

j

i':
ch

.
Bi

o.

ta
s
is

 
iW

ei
gh

t,
lb

 .
i1

az
c. 

K
in

. 
A

v.

C
al

ip
er

,
p
o
in

ts
l-

ax
. 

1-
11

11
.

B
u
rs

ti
n
g

S
tr

en
g
th

,
p

o
in

ts
b

yL
. 

Ij
fl

X
. 

ll
in

.
jXV

.

(i
. 

E
.

P
u

n
ct

u
re

,
u

n
it

s
ir

ax
. 

bi
dn

.

l
l
 
G-

-4
2-

lb
. 

L
in

er
b

oa
rd

14
3g

92
2

14
30

92

14
40

33
14

40
 7

0
i4

40
71

G
-2

SG
G

-2
07

C
-2

0
9

G
-2

90
0-

29
1

G
 --

29
,2

-
C

-2
93

.-C

9 ,/ 
4/

s~
o

9/
 o

/5
0

9/
25

/5
0

9/
25

/5
0

9/
25

/5
0

9
/2

/5
0

C
u
rr

en
t 

!i
ll

 
A

ve
ra

ge
:

0/
27

/5
0

9
/6

5
0

9/
 

/5
0

9
/1

9
/5

0

9
/2

4
/5

0

1 
14

4.2

1 
14

5.0

1 
4.

1 
~

4
5

.o
1 

1
1 

4-

~4
2. 

4-

~4
3.

65
24

2.2

~4
2.0

L.
2.

0

4k
3.

45

~4
2. 

5

~4
3 

.0
14

2. 
5

15
. 1

15
. 3

13
.9

13
. 9

13
.9

13
.9

12
. *

 L
12

.2
12

.2
1~

4.
2

12
.0

11
.2

12
.1

11
.9

1[
3.1

1J
 .

-
13

.o~
1

13
.0

13
.0

12
.0

13
.0

12
.7

13
 .3

13
2 uS6 12
1

ill 12
~4

13
7

12
2

12
0

C
o

0'
2

02 05 ,I
0

10
9

10
2

10
2 Jo

10
3

11
5

10
5 10

37
 

32
 

35
3

4i
 

29
 

32
39

 
35

 
3 7

1
4
0
3
2
 

36
37

 
32

 
35

37
 

32
 

314
37

 
32

 
35

37
 

31
 

35

10
5

C
u

n
u

lr
tt

iv
e 

::
il

i 
A

ve
ra

ge
:

!A
in

 
F

ac
to

r,
 

;A:

243
 .1

10
0.

0

99
.0

1l
 .4

92
.2

4

9
2

.4
I

35

10
0v

37

97
.2

99
.1

92
4.5

O

T2
his

 
av

or
ax

ge
 

in
cl

u
d

es
 

th
e 

re
ad

in
g
s 

fo
r 

on
e 

o
r 

mg
ore

 
sp

ec
ii

m
en

s 
w

hi
ch

 
to

re
 

be
yo

nd
 

th
e 

3/
0-

in
ch

' 
li

m
it

.
o~

he
 s

er
es

 
o 

th
.s

rn
le

 
ro

cc
iv

o
d

 
'b

y 
th

e 
in

st
it

u
te

 
pf

l);
)e

ar
:e

ft 
to

 
be

 
im

pr
op

er
ly

, 
id

en
ti

±
'io

d
. 

W
hi

o F
,-i

 
sh

ee
t 

\ia
s 

r2
nr

ko
d 

`G
-~

y-
4 

sh
o

o
ts

 
ir

er
o 

in
 

or
~d

er
. 

--h
o 

la
st

 
fo

u
r 

sh
o
o
ts

 
ier

er 
ii

rl
-o

d
 

D-
_5

 
th

ro
u
g
h
fl

C
 

In
as

m
uc

h 
as

 
tU

he
se

 
la

tt
e
r 

iv
am

bo
rs

 
al

re
ad

.2
th

es
e 

sh
ee

ts
 

ir
or

e 
ro

nr
zt

rk
d 

7-
5 

th
ro

u
g
h
 

7-
C'

.
c 

T
hi

s 
O

nt
o 

ct~
pn

re
re

rc
 

on
 

th
e 

sa
m

pl
e 

su
b
m

it
te

d
 

to
 

th
e)

 
In

st
it

lt
e
. 

--
h'o 

m
.il

l 
d

a
ta

 
sh

o
o
t 

gi
ve

s 
ath

e 
d
at

e 
of

' 
m

ra
w

lr
tc

 '
ro

 
as

 
"A
mg
n

.A
v.

L
i

±.
ax

.

I



.1
TA

JO
LT

~X

SU
ia

lif
f 

OF
 

n'
-I

vI
V

IU
jj 

Th
ST

 
LC

 
S

-m
w

3
 

31
 T

N2
0O

T J&
R 

S
M

T
:3

Z
? 

30
, 

19
50

 
(c

on
ti

nu
ed

)

D
a
t
e
 

M
 ch
i.

E
ad

o 
-,

!.

fl
as
is

 
'T
o

ig
h

t,

1-
b.

C
al

ip
er

,

Ii
fL
X.
 

.i
an

.

ZU
rs

t i
n

g
S

tr
en

g
th

,
p
o
i
n
t
s

A
v
~
.
 

i
a
X
.
 
E
i
n
.
 

A
V

.

G
. 

E.
P

un
ct

ur
e,

u~
n i

ts
lh

n.
. 

iA
n.

A-
V.

fl
m

on
do

 r
f 

T
ea

r,
r.

 /s
he

et
I
n
 

A
c
r
o
s
s

E
a
x
.
 
E
i
n
.
 

A
s'.

 
li

ax
. 

i~
n.

li
ll

 
l-

i-
42

-1
b

0
TL

in
cr

bj
oa

rd

2 2 3 2 2
43

.0

41
. 

S
41

.6
0

41
i. 

-
4
1
. 

2

14
1.2

14
26

 G

43
.6

I42
. 

b
14

2.2
4
2
.O

-
4
2
.2

43
.0

09
.3

14
.G

15
.0 Id
 : ~~

.
'4

.4

13
 a

0
13

.6
12

.5
12

.5
i

12
~ 

7
1

2
.4

14
.0

13
.2

13
.4

13
. 5

12
9

11
4

15
1

11
9

13
35

32 84 59 71 79 70
0

13
.6G

114
.7

9
2
.5

9 
-
.

io1
4

10
1

ill 10
1

10
3C

11
2~

36 36 36
0

39 39

31
 

33
33

 
36

30
 

32
30

 
3N

30
3

30
 

31
4

14
32

14
32 4,2
4

10
9

37

99
.1

99
.2I

~d
in

gs
 f

o
r 

on
e 

o
r 

m
or

e 
sp

ec
im

en
s 

w
hi

ch
 

to
re

 
be

yo
nd

 
th

e 
3/

8`
-i

nc
h 

li
il

it
.

t~
n
sf

o
r 

O
ne

.l o
r 

mo
re

 
sr

oc
lm

on
ls

 
w

hi
ch

 
ri

o
b
b

d
 

aG
ni

-i
st

 t
he

c 
so

c
to

r 
-

-
-

7,
 

t~
~

-h
at

 t
h

er
e 

tin
s 

a 
sn

2X
o 

in
 

t:i
e 

ar
ca

 
in

 
w

hi
ch

 
th

e 
m

in
im

um
 
te

st
 

wa
s 

ob
tr

,~
ne

a.

91
.9

91
.9 te
st

.

:]2
8/

50
/2

9'/
50

4 
/5

0

/ 1
5

/5
0

XV
.

jo
4

30
4

31
2

32
0

304

33
7

35
2

3
6
1

3 5
0Q

3
7
2

36G
o

8 
0

0
 '
i

I-
 

0

tI
 

I" C
~ W C
0 H
.

F
+ 0

~4
96

~46
14

'44
S

36
0

33
6

33
6

33
6

35
2

14 0
5

a,
b

a

14
03

a

~4
03

35
5

39
2 90

. 
6

9l,,.
 4

41
l0 916

.14

97
.3

'-
U
0 0 '-s

 cc
t
.

d
l 

C
D

~-
o4

 
'
.
0
 -Q

I 
I 

I 
I~

~~
~~

~~
~~

~~

I � 
I 

I 
I



m
rw

 
-.

 
--

--
--

I 
--

-
,-

--
 

-
-,

.-
--

TA
JL

E 
X

SM
T1

Jh
2X

 
OP

 
Ii
if
IV
fl
UA
IL
 
TE
ST
 

L
C

T
S-

Sa
'T

2T
!h

B
B

 
1 

Tl
2O

UG
HE

 
SM

Zf
lI

5B
R3

 3
0,

 
19

50
 

(c
o

n
ti

n
u

ed
)

F
il

e
 

lu
il

l 
F

in
-

i11
0. 

C
ed

e 
is

h
fl

at
e 

fl
at

e 
ic

h.
R

ec
if

. 
L

ad
e 

I T
o.-

B
as

is
 

~
T

ig
ht

,
lb

.
iK

ax
. 

ji
n
. *

 
A

v.

C
a

li
p

er
,

P
o i

n
t s

£
tI

tt
. 

V
il

i.
 

A
v.

B
u

rs
ti

n
g

S
tr

en
g
th

,
p

o
in

ts
1k

2X
. 

1
.:

1
1
. 

.A
v.

G
. 

tP
.

P
u
n
ct

u
re

,
u

n
it

s
jea

d::
 

!A
n.

At
v.

D
im

e b
,

I n
s a

:z
 

in
 n

.

ti
li

l 
i-

.-
4

2
-l

b 0
L

in
er

b
oa

rd

14
39

01
4

1)
43

90
5

1)
43

9.
70

14
40

c5
6

11
-1

95
11

-1
96

V
-1

97
n-

,1
9 

G
F

-2
00

_7
21

5
77

1b
 S

77
1 s

'
I
F
'
S

U7
1S

17
15

C
u
rr

en
t 

IP
il

l 
A

ve
ra

ge
:

9
/1

1
/5

O
S

 G/
2Z

-/ 
50

9
/1

1
/5

0
 

C
/2

9/
50

9
/1

9
/5

0
 

9/
 3

/5
0

9/
19

/5
0 

O
/
 ~
/5
O

9
/2

7
/5

0
 

9
/1

./
5

0
9
/2

7
/5

0
 

9D
/1

5/
50

2 2 3 2 2 2

40
 .4

44
.4

43
.0

41
. 

-

41
. 

2

41
.2

42
. 

G
 

43
.6

42
.6

S
42

.2
4

2
.0

-
4

2
.2

14
.7

25
.0

'
4
.
4

13
.0

13
.6

22
. S

12
. G

1
2
4
 

12
.1

4

15
 .7

14
.0

il
l)

 5
13

.2
13

.4
13

.5

12
9

ni
4

14
1

15
1

11
9

13
05

r)
4

71 .7
9

70
0

13
.o

-

lo
4

10
1

11
1

10
1,

10
3C

11
20

10
5

36 36
~

30 39 39

31
 

33
 

g
33

 
36

 
0

30
 

32
 

41
6

30
 

33
 

43
2

30
 

34
 

~
4
3
2

30
 

34
 

14
24

3)
4

cu
rm

ul
at

iv
e 

',i
ll 

A
ve

ra
ge

o:

::
i±

1 
P

ac
to

r,
 

A
14

:

I 
iA

l 
In

de
x,

 
5S

:

43
 .0

99
.-3

9
5

. 
C

14
 .7

92
.5 1
9
)
4
.
4

9
9
.1

99
.1

a-
--

 i
s 

av
er

ag
e 

in
cl

u
d

es
 

th
e 

re
ad

if
ig

s 
fo

r 
on

e 
o
r 

m
or

e 
sp

ec
im

en
s 

w
hi

ch
 

to
re

 
be

yo
nd

 
th

le
 

3/
C

~-
in

ch
 

ii
ju

it
.

b 
.h

is
 o

:-e
-r

aZ
-o

 
in

c
l~

u
e
c
s 

th
e 

re
dn

sf
or

 
on

ec
 

o
r 

m
or

e 
sn

ec
im

on
s 

'1
.i

c
0
) 

nb
be

&r
ca

id 
th

e 
se

c
to

r 
dl

ur
ip

.g
 

ti
e
 

te
a.

r
C

V
is

u
a

l 
o
y
-a

ri
n

at
io

n
 

re
v
ea

le
d
, 

th
at

 
th

er
e 

w
as

 
a 

sn
ai

ve
 

in
- 

th
e 

ar
ea

 
in

 
w

hi
ch

 
th

e 
m

in
im

um
 
te

st
 

w
as

 
ob

ta
~i

ne
d.

_
 

_
 

_
 

-7
]_

~
- 

~_
 

-A
~

30
)4

30
4

30
14

31
2

3 2
0

30
4

37 91
.9

9.
1.

9

te
st

.



nmr
vnu

~z 
~S

T 
TA

BL
E 

XX
 

2
ST

X
71

W
 

F 
I1

D
II

D
U

A
L

 
E
S
T
L
O
T
S
-
S
S
P
T
Z
Z
'
2
 

1
 T

=f
lO
UC
-H
1 
S-
-r
n'
zi
-E
2 

30
. 

19
50
 

(c
o
n
ti

n
u
ed

)

Da
te
 o 

i 
h
.

la
de

 
IT

o.

fl
as

is
 

V
ci

g
h
t,

 
C

a
li

p
er

,
lb

. 
p

o
in

ts
in

:a
:. 

E
in

. 
A

v.
 

M
-1

ar
. 

ia
n
. 

AV
.

Bu
rs

ti
ng

St
rn

en
th

7,
po

in
ts

ka
r.

 
!i

in
. 

J
W
.

G
.
 i
i
.

Pu
nc

tu
re

,
un

 it
s

K=
a. 

1i
1n

. 
Av

.

E
lm

en
do

r ii'
 

T
a
r
s

g
.
 /s
he

et
I
n
 

Ac
 r
es

 s
N

ax
. 

K
in

. 
A-

v. 
li

a.
 

li
in

.

!'
il

l 
i-
41
2-

-l
b.

 
Li
no
rl
bo
ar
d

13
.1

 
11

4.
0o

io
1
~

4
.1

17
.2

 
13

.5
0

13
>2

 
13

>9
1
3
)
0
 

1
3
o
7

1
3
.
2
'
 

1j
3.
9

i14
 .
o

13
 *
5

10
3.

 7

97
.2

11
S

12
2

lim
4

l'
s

e
12

2
12

14

50
2

76 51 77
0c

75 7
5

90

95 10
3 9
9

10
10

1o
o

10
1

i
o
6

10
1

314 30
5

34
6

37 35

i
o
s

95
c-

3

95
.3

30
 

33
27

 
32

33
 

36
31

 
31
4

32
 

-
35

32
 

33
32
 

34
t

314 3 5 97
.1

91
.9

QD
A3

LE
P 

XI
I

11
i1

1 
J-

1
4
2
-l

b
. 

L
in

or
b

oa
rd

.

13
2

11
7

12
14

13
14

sG6
 

10
3

31
0 

10
1

U7
 

10
3

U`
5 

11
3

10
5

i
o
6

99
.1

99
.1

35
 

30
 

32
35

 
30

 
32

31
 

26
 

2
9

35
 

31
 

33 32 33 97
.0

141
G

14o
o

31
47

6
39

2

sG
.- 5

3
6
3
7
5
2
~

32
0 

3 7
02

26
14

 
3~

14
2~

31
2 

31
16

2

35
1

35
3 99
.14

113
2

3 2
5

31
2

28
0

32
5

92
.1

4

af
ti

n~
s 

fo
r 

on
e 

or
 m

or
e 

sn
cc

ir
ne

ns
 

'-
rn

ic
h 

to
re

 
be

yo
n-

d 
th

e 
3
1
"-

in
ch

 
im

ni
t-

.
Tm

pl
e 

re
ce

iv
ed

 
by

 
th

e 
In

st
it

u
te

. 
M

he
 
m

il
l 

d
at

a 
sh

ee
t 

g
iv

es
 

th
e 

d
at

e 
of

tm
nn

uf
hc

tu
ur

e 
as

 
T

l5
Q

.'
-j

jt
o

d
b

o
 

15
, 

19
50

.'
th

in
 

fo
rm

at
io

n
 

in
 

th
e 

ar
ea

 
in

 
w

hi
ch

' 
th

e 
m

in
im

um
 

te
st

 
wa

-s 
o
b
ta

in
ed

. 
.

32
52

 
w

d
36

72
 

0 0 H
36

1 
C w

95
 .5

 
A

C
 

d
02

-

57
.2

 
c0 %

A 
v

4

c;1
 

02

5
/ 3

0/
50

9/
 

1/
50

9/
?3
/5
0b

9/
13

/5
0

9/
20

/ 
50

9/
25
/5
0

9
/2

6
/5

0

1 1 1 1 1 1 1

14
1.

 r
41
i.
60

14
2.

14
14

2.
2

14
1.
6

14
2.6

14
2.

2

14
14
.2

~4
4.2

14
3.5

-
14

4.
00

14
4.o

143
 .0

143
.o

14
3. 

9
14

3.
1

14
2.

 5
43

.14
143

.2
14

3.
2

r14
. 9

i1
4.

 9
15

.1
11

4.3
11

4.
*-

14 0
1

i1
4.

 U

A-
V.

36
5

14
4o

41
i6

14
oo

14
6o

14
oo

14
3.3

99
.5
,

10
0.

0

29
6 .

25
5

20
0

30
14

32
5

29
6

146
14

14
16 14s
o

141
4

14
'o

u
141

4
14

32
u

33
14

 
.

33
72

37
1 

I
33

92

.3
72

2
31

41
21

35
1

36
0

35
2

34
~4

34
14

JS
O

0
37

6
33

6

'd
 

1U

O
P

.
o

il H
0

C
.'

P
I 

0 P
I-

r-
F c
-
f

c-
F

C

9/
 5

/5
0

0
9
/
 sf
50

9
/1

1
/5

0
9
/1

1
/5

0

43
a 25~ 14

04

44
09 97

.6

1 1 1 1

14-
. 

14
4.

0o
14

2.
2

14
4. 

o

42
.
2

14
3.

o
41

4 .0
14

2.
 2

j34
s

10
0.

9

92
.1

4

i14
.o

0
i1

4.
0~

12
.9

12
.9

12
.*

9
13

. 1

14
3.1

1

14
2.

5E

14
2.

9

C9
9 

S

13
.3

13
.5

13
.3

1J
-

13
.1

4

i14
. 2

911
.14

99
.*

1
93

.*
1

t-

i



_
_
_
_
_
_
 

_
_
_
_
_
_
 

_
_
_
_
_
_
 

_
_
_
_
_
_
 

_
_

_
_

_
 

_
_
_
_
_
_
 

_
_
_
_
_
_
 

_
_
_
_
_
_
 

_
_
_
_
 

I 
-

.
.

sU
IH

EA
11

RY
 

OF
. 

1i
M

IV
ID

U
A

L
 

T
E

ST
 

L
0

T
S

-S
=

=
P

Y
3

E
R

 
1 

TH
RO

UG
HR

 
S=

m
'B

2E
ID

E 
30

, 
19

50
 

(c
on

ti
nu

ed
)

B
u

rs
ti

n
g 

G
. 

E
. 

E
lm

en
~

P
i
l
o
 

li
ll
 

Wi
n-
 

fl
 t
a
t
 

Da
te

 
t
 ch

.
IT o

 .
Co

de
 

sh
E 

Re
ed

. 
li
ad
c 

I
 T
o
a
.

Ba
si
s 

Ue
ig
ht
,

lb
.

11
mr

. 
E
i
n
.
 

A
V

Cr
al

ip
er

,
p

o
in

ts
*
.
 ha

:.
 

'I
an

.

St
ro
en
th
l,

po
in

ts
Pu

nc
tu

re
,

un
it

 s
li

ax
. 

11
ih

. 
A

v.

O
d1

I
n

I1
az

c. 
I ti

 n
.

1-
12
9 

C1
IS

 
9
/
 i/

5o
1-
13
0 

'T
W1

s 
9
/
 5
/
5
0

I-
13
1 

-I
fl
S 

9
/
 13
/5

0
I-
13
2 

UV
1S
 

9/
13

-/
50

I-
13
3 

U
T
s
 

9/
22
/5
0

I-
13
4 

'
!
Y
1
~
 

s
 
9/
27
/5
0

1-
13
5 

'T
ls
 

9
/2

3
/5

0

±
il

l 
Av
er
ra
ge
:

3
/3

0
/5

0
9
/
 1
/5
o

9/
13

/5
0b

9
 /2
0/

 5
0

9/
25
/5
0

9
/2

6
/5

0

1 1 1 1 1 1 1

141
4.3

14
4.

2
14

3 .
2

14
4.
2

.
43

.3
-

44
.0

41
4.o

41
.

14
2.

4
14

2.
2

4
1
.
6

14
2.6

14
2.

*2

li
 i
n
 -.-

4
2
-l

b
. 

L
in

er
io

oa
rd

14
3.
0

14
3.
0

14
3.
9

43
.1

14
2.

 5
14

3.
4

14
3.
2

14
3.2

14
. 9

11
4.9

15
.1

1i
4%
3

14
. 0
,

i4
1u

~ 
11

4.
0-

13
.1
 

1)
4.

0o
1.
~o
 

1x4
 i

gO
 

11
4r

6
13
.2
 

13
.3

13
,.2

 
13

,5
13
.0
 

13
)o
7

13
. 

2 
13
.9
1

114
 .
o

11
6

12
2

11
1 4

11
5

11
3-

12
2

12
4

32
 

9
5

76
 

10
3

31
1 

9
7.0

 a
 

99

75
 

10
0

75
 

10
3.

90
 

xo
6

10
1

36
0 

30
 

3
3

34
 

27
 

32
33

 
33

 
3
6

0
3
6
 31

 
3
4

37
 

32
 

3
5

35
 

32
 

3
3

36
 

32
 

31
4 314

Cu
mu

la
~t

iv
e 

!-
il
l 
Av

er
ag

e:

1:
11

1 
Fa
ct
or
, 

5~:

'.
11
1 

Fa
ct
or
, 

9j.

n
il

l 
2

-4
2

-l
b

. 
L

in
er

b
ea

rd

'1
43
93

3 
J-

22
5 

c
.
 

-
sD
/1
c/
5o
 
9
/
 s

/s
o 

1
14

39
67
 

3-
22

6'
 

nc 
s/
is
/s
c~
 
9
/
 3-

/5
0 

1
11

43
96

3~
 

J-
22

7 
3.7

. 
9

1
/0

 
/1

50
 1

11
43

96
9 

J-
2
2
J 

-3
. 

.
19
/1
2/
5o
 

9/
11

/5
0 

1
C
u
r
r
e
n
t
 

i-
ji

ll
 

A0
ve
ra
ge
:

C
u
r
m
u
a
t
i
v
e
 
1-

il
l 
Av

er
ag

e:

!i
ll

 
Fa
ct
or
, 

(S
:

L
il

l 
I
n
1
d
o
e
,
 

5S
:

143
-o 

42
.2

14
4.

o 
143

.0
14

2.
2 

41
i.

0
14

4.
c 

42
.2

1
4
j
.
0

14
3.4

1
 1
7

42
.3

O

42
.9

91
9.
3U

13
 
.
3
 1
2
.
9
 

13
.3

a4
.o
 

12
.9
 

13
.5

i1
4.

o 
12

.9
 

13
.3

at
e-

 
13

.1
 

13
.3

13
.4

i1
4.

 2

99
* .

1

1.3
2

11
7

12
14 15
4

36b
 

10
3

3
0
 
10

1
37

 
10

3
3

5
 

11
3

10
5

xo
6 99
. 
1

93
.1

99
.1

35
 

30
 

3
2

35
 

30
 

32
31

. 
a
S
 

29
35
 

31
 

33 32 97
.0

41
S 

33
6 
3

~4
00

 
32

0 
3

37
6 

26
14

 
3

39
2 

31
2 

3 3 3
j

3j6
 5

!'
 

T
hi

s 
av

er
ag

e 
in

cl
u

d
es

 
th

e 
re

ad
in

g-
s 

fe
r 

on
eo

 
o
i 

m
or

e 
sp

ec
im

en
s 

'r
hi

ch
- 

to
re

 
be

yo
~-

t4
 

th
e 

3/
C

~-
in

lc
h 

lii
t.

b
 "
hi
s 

da
te

+ 
ar

ne
ar

ed
 

on
 

th
e 

sa
iro

le
 

re
ce

iv
ed

 
by

 
th

e 
In

st
it

u
te

. 
Th

e 
m

ill
! 

da
ta

 
sh

ee
ct

 
gi

ve
s 

th
e 

da
te

 
e-,-

 
rn

rz
uf

ac
tu

re
 

as
 

"S
er

ot
ei

m
be

r
o
 V

is
u

al
 

er
an

m
lin

at
io

n 
re

ve
al

ed
 

th
in

 
fo

rm
at

io
n

 
in

 
th

e 
ar

ea
 

in
l 

wh
ich

' 
th

e 
m

in
in

nn
m

 t
e
st

 
tra

s 
o
b
ta

in
ed

..

-
-

'Z
'*

*f
l-

 
7-

. 
-
-

11
43

3-
21

14
33

50
11

43
95
9

11
43

96
0

14
39

91
4

11
41
40
59

11
4]
46

9
C

u
rr

en
t

36
3

3~
4

14
16

14
cc

14
-0

40
0c

14
3.3

99
.3

10
0.
0

29
6

2' 30
4

25
00

jo
14

3
 2
3

29
~6

13
 *
5

10
3.

7

97
. 

2

3
5

95
 

3

95
.3

97
.1

3
.

11

9/
1.
9

L
���



I 
½

 
, I

 _
 _

I 
.
-
 

,T
h2

tE
 

-:
il

St
-i

:I
Z

R
Y

 
OP

' 
ID

IV
ID

1
1
L

 
§4

-S
T 

L
O

T
S-

SE
!P

T
~i

_3
:R

 
1 

Z
-2

Q
T

JG
H

 
S2

T
-T

i 
B

E
R

 
30

, 
1.

95
0 

(c
on

ti
nu

ed
)

at
ec

 
i, 

ch
.

2d
e i

c-

Z
1a

si
s 

U
.c

ig
ht

,
lb

1.
 

-

i-
ta

x
. 

E
i.

n
. 

A
v.

C
an

li
pe

r,
p

o
in

ts
i'.

A
x.

 
7
:n

. 
A-

v.

B
u
rs

ti
n
g

S
tr

en
g
th

,
p
o
in

ts
li

ax
. 

li
fn

. 
0
1
.

G.
a 

B
.

-P
u
n
c
tu

re
,

u
n
it

s
.r

xx
. 

Fi
-n

.
.1

kV
.

3B
im

on
do

 r
f 

T
ea

r,
g

.,
/s

h
o

et
In

EZ
.i-

n. 
A

v.

A
c 
ro

 ss
na

x.
 

ia
n

.

-:
jn

 n
--

4-
)4

/4
6-

lb 0
fl

rn
t 

L
in

er
bo

ar
d

29
 /5

0
.3

0/
50

G
/5

0
7/

50
1-

2/
50

19
,/5

0

1 1 1 I~ 1'
,

1

50
.14

5O
:O

50
.0

50
.0

47
 

H
-

14
7.0

47
.0

14
5.0 Q
45

. 
6

47
.0

14
7.5

 U

49
,.0

o
43

.5 4y
1

49
.7

o

45
.5

 

46
.9

10
3.

14

lc
.2

15
- 5

16
.5

15
.7

i1
4.

 3
16

.0 15s
 U

re
ad

in
g;

s 
fo

r 
on

e 
o

r 
m

oe
r 

sp
ec

im
en

s 
w

hi
ch

.

-c
di

~
 

o 
n 

rm
oe

se
ie

sw
i"

14
. 6

1~
4- 

5
15

 
1

14
. 

S0

1
5

,4
 

15
'1

O

1
5
.1

q

15
.2

14
.1

lo
07

..5

11
9 97

I
11

0
11

7
10

7 99

51
1 

9
51

 
93

S
6 

1
.

79
 

99
74

 
90

S1
i 

- 91 10
0 91

.0

14:
; 

39
43

 
36

14
4 

35
42

 
35

41
4 

17
43

 
3~4

39
 

4:
;sU

14
1 

54
4

14
72

40
 

56
o

41
.

14i 10
0.

0

to
re

 
be

yo
nd

 
th

e 
3
/S

-n
c
 

lii
t.

ru
bb

ed
 a

g
a
in

st
 

th
e 

se
ct

o
r 

d
u
ri

n
g
 

th
e 

te
a
r 

te
st

.

'1

iL
.V

41
4o

14
21

4
37

6

14
24

14
24

46
7L

~

44
'

14
62

'
14

39
't

4s
;o

"
I4

9Q
a

35
14

32
0

36
 J

36
0

01

P
I 

~ 0

I-
I ci

-

0 'I, -
4 C

645

43
2

41
4G

14
50

d 92`
Lb

42
5-

14
62

44
6

10
3.

6

414
7

~4
33 96

.3

i-
d

H 0 U
t-

i
0 to to

d0

U
4
H

'f
l'
n

O

_
 

_
_
 

_
 

-
I .

-
-
-

.
.

I 
.
-
 -

-_
 
-

-
-

I 
I 
-
-

1
. 

.1
 
.

-
I 

.
-

_
_
 -

I 
� 

I 
.
-
 

,
 

I 
.

-
I 

.,
-.

 
I 

.
I 
-

-
-

-w
 

_
-,

 
,-

-1
 

.
.

I 
�.
 

I 
I 

_
,�
_

-
-

I.
..

. 
-

I 
� 
-

-
-

-
-

-
-

I 
I 

-
I 

.1
 
-

I 
_
_
 -

-

II 9



( ,..~v~a~Afl
~m

n
, 

-

SI
IR

Y
O

F 
IiT

nI
VI

DU
AL

s 
§?

FS
W 

LO
TS

-S
1=

PH
Bi

iB
R

 
1 

C 'M
20

U
G

H
 

rP
7T

E1
 B

ER
 3

0,
 

19
50

 
(c

en
t 

in
ue

d)

ri
le

 
-

14
11

1
so

 .
C

od
e

D
at

o
R

ee
d.

fl
at

e 
j±

:c
h-

.
it

d
o
 

iU
o.

na
si

s 
W

ei
g

h
t,

lb
.

lL
ar

:. 
Ei

 .ii
 

AV
.

C
a~

lip
er

,
p

o
in

ts
la

X
 

.
h

if
l.

B
ur

st
in

g
S

tr
en

g~
th

,
1

3
0

in
t 

s
A

V
. 

n a
x

. 
ia

n
. 

x
i.

G
o 

E
.

,P
u
n
ct

u
re

,
u
n
it

s
!!

rz
t. 

!i
n.

S
iF

In
A

r.
 

fl
ax

. 
K

 in
. 

£.

in
1 

_-2
%/

14
6--

jbi
, 

fr
u
n
: 

L
in

e
r
b

o
a

r
d

11
43

5-
20

11
43

39
1

11
4'3

90
6

* 
14

39
38

E
-1

55
31

-1
90

Z
-1

91

9/
 

1/
50

9
/5

/5
0

9
/1

1
/5

0
9
/1

1
/ 

50
9
/1

3
/5

0
9

/2
2

/5
0

9
/2

S
/ 5

0

C
u
rr

en
t 

!'
il

l 
A

ve
ra

ge
:

C
um

ul
.a

ti
ve

 
1

-i
ll

 
A

ve
ra

g
e:

K
il

l 
T

h
o
to

rs
 , 

:

5
/2

9
/5

0
G

/3
0/

so
9/

 
G

/5
o

9
/7

/5
0

9
/1

2
/5

0
n

/1
9

/5
0

9
/2

/5
0

1 1 1 1 1 1

50
.1

4

51
.0

147
. S

50
.0

50
.0

14
7.5

~
14

7.
o

~4
7.0

14
-. 145

.6
t7

. .0
14

y.
0S

14
9~

.0
14

&5
.

147
os

14
9.7

0
14

6.5
14s

,-y 149
.0

i6
. 2

15
- 5

16
.5

15
.7

14
. z

i6
.0

a
1
5
.5

-

:i1
4. 

S
i14

- 5
i5

.l
a1

4.s
5

13
. 5

i14
. 3

i14
.G

S

14
s.-

 

14S
.9

10
3.

14

1
5
,4

t
1 

5
-0

15
c 

S
15

-1
.1 4

,3

15
. 1

11
9)

i0
0 9-

f
11

0
11

7
10

7 99

15
).2

14
. 

1

10
, 1

.5

51
 95

 
1~

~~
~~

46
 

ho
 

14~
 

49
U

l 
93

 
145

 
39

 
4 

00
U

 
51

 
143

 
36

 
39

 
14

55
'

714
 

go
 

144
 

3-
 

14
1 

54
14

79
 

99
 

14
2 

35
 

3-
 

14
72

714
 

90
 

1*
14

 3
7 

14
2 

514
L

61
 

.s1
4 

143
 

34
 

14
0 

56
o

91 10
0 91

.0

14' 14
'

1
0
0
.*

0

av
er

ag
e 

in
cl

u
d

es
 

th
le

 
re

ad
in

g
s 

fo
r 

on
e 

o
r 

m
er

e 
sp

ec
im

en
s 

u
h

ic
h

 
to

re
 

be
yo

nd
 

th
e 

3/
5 

-in
ch

 
li

m
it

. 
av

nr
ag

e 
in

cl
ic

es
 

th
o 

re
a
li

n
g
s 

fo
r 

on
e 

o
r 

m
or

e 
sj

po
ci

rn
on

ls
 

w
hi

ch
 

ru
bb

ed
 
a
g
ia

is
t 

th
le

 
se

ct
o

r 
du

rin
gL

_ 
th

e
te

a
r 

te
st

.
Th

is
b 

m
i

14
4o

14
21

4
37

6

14
21

4
14

21
4

4c 14
4

I(



Fourdrinier Iraft Board Institute
Project 1108-B

Page 20
Progress Report 39

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 XIV, the atmospheric conditions used

prior to and during the testing period varied considerably.

ITBLZ XIV

Htill
Code

A

3

C

D

F

G

H

I

J

preconditioning
R.H., Temp., Time,
% ° .3 hr.

ITo preconditioning

55-92 71-90 1/2

53-65 73-75 21-144

34-35 71-74 8

No preconditioning

lo preconditioning

50 73 24

No reconditioning

iTo preconditioning

To preconditioning

Conditioning
R.H., Terp,,

/

50-54

50

53-65

50

57-65

To

50

50

38-71

51-53

Time,
0 F. hr.

72-74 24-48

70 24

73-75 24-72

74 16

80-94 --

conditioning

73 24

73 24

78-94 --

72-74 1/2

A summary of the mill cc

coLpared with the previous period

respectively. The comparisons foi

Tables XVII to XXVI, inclusive, fc

parison of the special drum stock

comparisons given in Tables XV to

test values have been used as the

o)mpnrisons for the current period as

ilay be seen in Tables' XV and XVI,

r the various mills are given in

or the 42-lb. liner samples. A com-

is given in Table XXVII. In all the

XXVII, inclusive, the Institute:s

reference line.

I

I

I

i

i

II

r-

iI

4

i
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.~ !~ A comparison of the test dcat in Tables XV and XVI indicates

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

and Institute data. Table XV 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 XVI, the average differences shown in

Table XV have been calculated on a percentage basis for each test and

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 XVI that the maximum variation in

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

of a given mill on corresponding sam!oles is one per cent for the cur-

rent period. This figure compares favorably with the maximum variation

of 0.9 per cent for the preceding two periods. Further, it may be

noted that the average basis weight results for Mills H and J are higher

than those for the Institute, whereas the average results for Mills B,
.

C, D, G and I are lower, and those for -"ills A and F are the same. The

-. *agreement in basis weight results is very good for the current period.

The maximum variation in caliper for the current period is

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

results for Mills A and J are higher, whereas the average results for

Mills B, 0, D, F, G-, H, and I are lower, iTone of these differences

appear to be significantly large with the possible exception of the

variation for Mill F which has been the same for the last three periods.

.f^,

I

I
t
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It may be noted in Table XVI that the bursting strength results

show a maximum variation of six per cent for the current period. The

results for Mills A, B , C, , H, and I are higher than those for the

Institute, the results for Mills F and J are lower, and the result for

Hill I is the same. The agreement in bursting strength results is good

for the current period. Only the variation for Hill A appears to be e:-

cessive.

The G. S. puncture results ehdiibit a maximum variation of

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

the Institute, the results for Mills A, B, C, and F are higher, the

results for Mills G and H are lower, nic the results for hills I and J

are the same, The agreement between the Institute and mill results is

excellent with the exception of the variation for Mill F which is very

large.

It may be seen in Table XV that the average machine direction

tear results for Mills A, C, F, I, and J are higher than those for

the Institute, whereas the average results for Mills B, D, C-, and H are

lower. The maximum variation for the current period is fourteen per

cent. The differences encountered for Mills B, 0, D, and I appear to

be rather large. Mill I has exhibited a variation of fourteen per cent

for the last three periods.

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

may be noted that the average results for Mills A, C, F, I, and J are

higher than those for the Institute, while the average results for

. ' ,.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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iiills B, D, G, and H are lower. A ma::imun variation of fourteen per cent

is noted for the current period. The differences encountered for 1iills

B, C, and I appear to be incompatible with the variations for the other

mills

�I
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