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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

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

The Institute of Paper Chemistry has been directed to identify the par-

ticipating mills by means of a scrambled system of code letters. Under

this system, which was initiated in Progress Report 105, each mill is

identified by a code letter different from that used for the previous

month.

During the month of December, ninety-six different sample lots

of 42-lb. Fourdrinier kraft linerboard from sixteen different F.K.I.

malls were processed at The Institute of Paper Chemistry. 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 Samples Submitted

A 1
B 3
C 8
D 8
E 0

F 7
G 7
H 3
I 3
J 3

K 12
L 8
M 11
N 10
0 0

P 4
Q 4
S 4

Total 96

I
I
I

LI.
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These sample lots were tested for basis weight, caliper, burst-

ing strength, and Elmendorf tear. The average strength results for each

mill may be seen in Table II and are graphically presented in Figures 1 to

5. 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. av-

erages, and the F.K.I. indexes. The cumulative F.K.I. averages is based on

the results for the previous twelve months excluding the current period.

Hence, in the case of the current report, it covers the period from December

1, 1956 to November 30, 1957. The F.K.I. indexes are obtained as follows:

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

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

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

basis weight is 43.4 lb., and the cumulative F.K.I. average basis weight

is 43.0 lb. Hence, the F.K.I. index for basis weight determined in per-

cent as indicated above is 100.9% and signifies that the current average

basis weight is slightly higher than the cumulative average.

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

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

specification set forth in Rule 41. Mill K had the highest average basis

weight, 44.3 lb. or approximately 5.5% higher than the 42-lb. specifica-

tion. Mills P and S had the lowest average basis weight of 42.7 lb.,

which was approximately 1.7% higher than the 42-lb. specification.

The amount by which the mills vary from the 42-lb. specification

is as follows:

i

I
:1

I

I

t'
II

, 11
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Mall Code

A
B
C
D
E

F
G
H
I
J

K
L
M
N
0

P
Q
S
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Per Cent

+4,0
+2.6
+2.4
+4.0

+4.8
+2.9
+1.9
+4.3
+2.4

+5.5
+3.1
+3.6
+4.3

+1.7
+3.6
+1.7

A comparison of the average basis weight data for the

period with the current F.K.I. average indicated that the basis

suits have increased slightly from 43.2 lb. to 43.4 lb.

.i

il

II
i

d.1

I

i

I

previous

weight re-

A comparison of the average caliper values for the various mills

(see Figure 2) shows that the mill average varied from a low of 12.0

points for Mill L to a high of 13.5 points for Mill G. The current F.K.I.

average is 12.8 points, slightly higher than the cumulative F.K.I. average

of 12.7 points, as indicated by the F.K.I. index of 100.8%.

The average bursting strength values obtained for each mill are

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

Figure 3 that the average bursting strength values for the various mills

I
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range from a low of 101 for Mill A to a high of 119 for Mill Q. The current

F.K.I. average bursting strength is 112 p.s.i. g., slightly higher than the

cumulative F.KoI. average of 111 p.s.i. g. as indicated by the F.K.I. index

of 100.9%.

A graphic comparison of the Elmendorf tear results for the various

mills is given in Figures 4 and 5. The data of Table II show that Mill P had

the highest average machine direction tear value of 379 g./ sheet, and that

Mill J had the lowest value of 282 g./sheet. It may be further noted in Table

II that Mill N had the highest cross-machine direction tear value of 400 g./

sheet and that Mill J had the lowest value of 343 g./sheet. It may be noted

further that the current F.K.I. machine direction tear average is slightly

lower than the cumulative F.K.I. average and that the current F.K.I. cross-

machine direction tear average is the same as the cumulative F.K.I. average.

A comparison of the F.K.I. index indicates that, for the current

period, the current F.K.I. averages for basis weight, caliper, and burst-

ing strength are slightly higher than the corresponding cumulative F.K.I.

averages, the current F.K.I. average for machine direction Elmendorf tear

is slightly lower than the cumulative FoK.I. average, and the current F.K.I.

average for cross-machine direction Elmendorf tear is the same as the cumula-

tive F.K.I. average.

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

results for each particular mill have been tabulated in Tables III to XX

for Mills A and S, respectively.

I
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The results obtained on special drum stock are presented in Table

XXI.

In addition to the current and cumulative average, 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

for the previous twelve months excluding the current period. The mill factor

and the mill index are obtained as follows:

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

current mill average x 100 E mill index (%)
cumulative F.K.I. average

The mill factor and the mill index are a convenient means for

comparing the current mill results either with the previous results for

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

also present a comparison of the test data obtained at the mills withtest

data obtained at The Institute of Paper Chemistry. These test data are

presented and discussed on subsequent pages of this report.

It may be noted in Tables III through XXI that the test data

include information about the sheet finish. The summarized results for

the mills which submitted sample lots during the current period are as

follows:
No. of Sample Lots

Mill Code W.F. D.F. Misc.

A 1
B 1i, 2 b
C 8
D 8
E No samples submitted.

(Continued on the following page)

r
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Mill Code

F
G
H
I
J

K
L
M
N
0

Page 6
Progress Report 126

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

7
7a
3a

2 a, ib

3

12
8
3a, 8

10
No samples submitted.

P
Q
S
RC

a One side only.
b Unidentified as to
c Drum linerboard.

4

4
No samples submitted.

finish.

The results indicate that all participating mills are using

a water finish on their 42-lb. linerboard.

r"
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As a supplementary part of the Continuous Baseline Study, compari-

sons 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 XXII, the atmospheric conditions used prior to and

during the testing period were relatively uniform for the mills which re-

' ported this information. However, the conditioning periods varied considerably.

TABLE XXII

Preconditi
Temp.,
*F.

73
73-74

73
None

76
72-78
None

72
75-78
78-79
None

None
None

, None

None
None

oning
Time, R.H.,
hr. %

24-
24 40-50
24 50

50

No samples submitted.
48 50
24 

48- 52

3-36 50
0.5 50
8 51-52

50

50
46-50

No samples submitted.
52

35-56
61-72

Conditioning
Temp.,
*F.

73-74
73
73

73

65-68

72-73
73

73-74
73

73
71-72

72

60-88
82-83

A summary of the

rent period is shown in Table

tween Institute and mill test

Institute and mill test results for the cur-

XXIII, and a comparison of differences be-

results is given in Table XXIV for the current

27
126 l

Mill
Code

A
B
C
D

E
F
G

, H

I
J
K
L

M
N

I /O0
P

S

R.H.,

50
40-50

50

34
50-53

50-51
54-95
36-38

Time,
hr.

2
24
24

48

3-36
24-48

16
0.5

24
48

L
J

i

I
iV

r

I

I
t

I

I
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period and the two previous periods. The comparisons are given in Tables XXV

to XLII, for the 42-lb. liner samples. A comparison of the special drum stock

is given in Table XLIII. In all the comparisons given in Tables XXV to XLIII,

the Institute's test values have been used as the reference line.

A comparison of the test data in Tables XXIII and XXIV reveals

the level of agreement between mill and Institute data for basis weight, cal-

iper, bursting strength, and Elmendorf tear. Table XXIII shows the average

difference between Institute and mill test results for all sample lots sub-

mitted by each mill for the current period. In addition, the maximum differ-

ence encountered in comparing the Institute and mill test results for a given

sample lot is shown. In Table XXIV, the average differences shown for each

test in Table XXIII have been calculated on a percentage basis for each mill.

In addition, for purposes of comparison, the average percentage differences

for th2 preceding two periods are shown.

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

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

on corresponding samples is two per cent for the current period. By com-

parison, the maximum percentage variation noted for the previous two periods

was three per cent. Further, it may be noted that the average basis weight

results for Mills D and G are higher than those for the Institute, the average

results for Mills C and J are the same and the average results for the other

mills are lower. None of the variations for the current period appear to be

excessive.
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The maximum variation in caliper for the current period is five

per cent. The maximum variation for the previous two periods was six per cent.

Compared with the Institute's test results, the test results for Mills A and J

are higher than those for the Institute and the test results for the rest of

the mills are lower. None of the variations appear to be excessive.

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

exhibited a maximum variation of eight per cent for the current period. The

average results for Mills A, C, J, and N are higher than those for the Institute,

the average results for Mills D, K and L are the same, and the results for

the other mills are lower. Only the variation for Mill G appears to be ex-

cessive.

It may be seen in Tables XXIII and XXIV that the average machine

direction tear results for Mills A, D, G, H, J, L, and N are higher than those

for the Institute, the result for Mill M is the same, and the results for the

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

per cent. For the current period only the variation of eleven per cent noted

for Mills F and I appearsto be excessive.

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

be noted that the average results for Mills A, B, D, G, H, J, K, L, N, and S

are higher than those for the Institute, and the average results for the other

mills are lower. The maximum variation for the current period is seventeen 

per cent. The variations associated with the results for Mills A, D, and G 

appear to be excessive.

)c I ' ___ J



T
rtM

 
aplT

n3T
~d 

qvrq Sq 
p
a
fln

q
n
s

'V
'p 

;4sa'4 Trr

0•+
 

SC
+- 

Sz 
-

L
+

 
ei- 

6-
179• 

89C 
CLC

2 S f 
9 • • 

Z
 S •

aTdU
~S 

P'U
V

 
.zGJ 

GhDJQAB 
flr 

m
 

aj 
P

U
B

 
828JG

A
G

 
G

W
4E

1T
SU

1
G

in 
3UTXndM

Oo 
U

1 
p

8asa4n
O

ota 
a
O

U
a
a
ejj-tp

 
U

ni-rxw
j 

~~
110 p

esp
q

 
G

aE
.zG

A
v 

flI 
O

afl 
pU

D
 

*G
2JaA

B
 

flX
[ 

G
tn4T

jsuI 
;tj, 

u
aG

1¾
;~

q
 aO

U
G

JO
JJT

p
 

Q
G

in S
t 

9
3

U
a

J
0

1
5

-r
p

 
a
2
G

J
a
A

y
 

"
-P

G
~

T
m

q
n

S
 

0G
SSA

 
B

-49p 
C

49se 
flIlf 

t4z-nz 
tU

c saT1 d 
s 

asojq; 
S

 
UO

 
paATOAUTr 

S
O

D
J

O
A

9
 

u
o
 

p
a
sa

q
 

U
O

S
a
eJ

d
~

o
o
 

*
 

15• 
95- 

iLi+ 
a- 

O1+ 
69- 

r'i 
•s+

 
Lt•-

r-r+ 
e- 

oc 
II+

 
it 

8z- 
5J+ 

Lli+ 
O

z-
tIl 

6L
I 

'11• 
22• 

0•• 
59• 

Z0'1 
611 

eLf
ool7 

I3e 
1111 

CtC 
•11• 

•6• 
LC 

eLC 
86•

E9+
lilil
13•

0•+
 

nl+
81+

 
r+

S1• 
8
n
1

09• 
91•

sS
O

J
O

9
 

-tjq
x
U

a
X

;S
 

ifU
T

Z
T

al

n 
+

i 
•C

- 
1•4+

 
011- 

0f+
 

617- 
3z+ 

55+
 

65-
9+ 

0 
tZ

+
 

C
l- 

OZ+ 
L•- 

lIT
+

i 
0+

 
SC-

8L• 
6TC 

a'i• 
Tff 

cof 
•0• 

lief 
65f 

xz•
Z/C

 
6TC 

UCC 
•11• 

Z
fl 

011• 
O

le 
6•• 

65C

z9. 
•t*- 

CC- 
Z

+
6z. 

8- 
•- 

C
.+

U
C

1 
01• 

56z 
Zgf

•17C 
SIC

 
s6e 

09•

U
T

 
-4

4
z
U

z
J

4
 

B
U

G
fl9

L- 
L- 

17-

Z
- 

11- 
e-

IT
T

 
9IT

 
601

CIT 
6fl 

IT
T

6+ 
9- 

8- 
11-f 

Z
+

 
C

- 
1- 

9Th 
9-

T+- 
11- 

0 
0 

1+
 

Z
- 

C
- 

6- 
t-

OTT 
lilT 

C
IT

 
OTT 

L0T 
601 

901 
SOT 

91T
6cr 

S
IIT

 
T

 
OTT 

901 
11 

60T 
LIT 

S
IT

1It+
 

L
+

 
9- 

f-i
0 

C
+

 
f- 

ft
CIT 

911 
601 

l701
itT 

C
 r 

e r r 
1 0 1

~-aJJTQ1 
A

yl

ITTT1
G

4u
4T

flG
U

T

qW4zueaflS 
V

u=;san

11eo- 
910 

80-~
1•0- 

6
0

- 
9 Yr-

6' 
n 

R'ZT 
V

 eT
r'C

t 
••rT 

C
V

f
Z

Uc-

61o-
910-
9*11
Z

. z

59O
- 

9*0- 
S

ee- 
+110+ 

10o 
+

lo
~

-
ero- 

P
O

- 
•10- 

rlo+ 
90- 

eta-
2VeT 

LITT 
Z

tt 
B

ret 
9crT 

9cr
V

Z
't 

O
' n 

9C
1I 

L'ZT 
T*fr 

L
V

eT

gee- 
ZeQ

-

cco- 
1cc-

~'rf 
L

2/T
• .• -T

 
8 * n

+
ie- 

V
o-

Zta- 
li1o-

6
rrI 

6
'IT

O
C

ci 
C

rr

8rO- 
C

eo+
910- 

CIO
+

Tre 
O

U
r

t e tI 
v nI

31T- 
ZVT- 

TTI 
5Th 

ZVet
2r0- 

8 0(- 
8'0- 

10- 
0.0

0%
17 

L/el 
9eli 

rI'" 
O'•11

S' 
li 

5•11 
V

'li 
C

"M
' 

O
'C

i

L/0- 
C

PT- 
9
d

T
+

 
VtI-

9
'0

- 
59o- 

2/of 
l0-

Z
O

O
1 

C
 • r 

6•li 
9 fli

11,cA
CeO-f

6 *0•1
V

0•1

Leo- 
6

'0
- 

5.0-
cr0 

2/0- 
80-

O
'07 

li*C' 
6'Z17

O'Cli 
tI l V7 

L
 11

'-j-,J
J
T

Q
 

A
y

IT
N

T
J 

J 
A

11 
IT

 
11 

0 
01 

IT 
3 

Zl 
C

 
f 

C
 

2L
 

1 
0 

S 
S 

C
 

tp
e
fld

m
o
n
)S

o
T

d
m

u
s
 

eo,:

S 
d 
C

 
0 

N
 

N
 

'I 
31 

p 
I 

H
 

0 
A

2 
at 

a 
a 

v 
*SM

TZI

CSnnsr1 
sin

x
in

sta 
ONy 'r 

SO
yU

Sy) 
SNOSm

huaOD 
flflSSm

 
I92 

AO xZnNuhiS

I n n 
i u v

0

4Za.

t7-
6-o6z
66Z

617- 
•9-

9Th 
9f-

66z 
•11•

•rf 
6ZC

*,teJJT
j 

'A
y

0
4
n
l4

7
4
S

U
I

C
~.~ 

a 
'A

y

O
~1T'4qSU

I

0,mc-

2/cT
-

L
/li~

Z*1- 
VTI-

0,T- 
eco-

rIn 
1iln

'
5•11 

V
n

r

.4C
 

-M
 
,)

,.

~gJJTQ 
X

D
4

~HrJJo 
'A

V

T
T

IW

J.,



TA
BL

E 
X

X
IV

CO
M

PA
RI

SO
N 

OF
 

IN
ST

IT
U

T
-M

IL
L

 
D

IF
FE

RE
N

CE
S 

BY
 

PS
R

IO
D

S
A

ve
ra

ge
 

D
if

fe
re

n
ce

s,
 

p
er

 c
en

t

M
ill

 
P

er
io

d
B

as
is

W
ei

gh
t

C
al

ip
er

 
B

ur
st

 
T

ea
r,

 
in

. 
T

ea
r,

 
ac

ro
ss

M
ll

 
P

er
io

d
B

as
is

W
ei

gh
t

C
al

ip
er

B
ur

st
 

T
ea

r,
 

in
. 

T
ea

r,
 

ac
ro

ss

+2
 

+3
 

o.
0.

6
-4

 
+1

 
-2

-3
 

+
6 

-7
+

4
+

2

J 
C

u
rr

en
t

2.
25

th
12

4t
h

0 -0
.7

40
.8

-2
+

0.
9

0
+7

 
.2

+5
 

+
4

-5
 

-3
 

-2
.

-6
 

-3
 

+
4

-3
 

-7
 

-8

+
5

+1
1 +
6

K
 

C
u

rr
en

t
12

5t
h

12
4t

h

-3
 

+
3 

-3
-2

 
O.

0.9
 

+
2

-2
 

+
C

.9
 

+
 5

-3 +
2 +
2

L 
C

ur
re

nt
12

5t
h

12
4t

h

-2 -0
.5

-0
.7

-2 -2 -2

0 -2 0

+
6 

+
9

-6
 

+1
1

o 
+

7

M
 

C
u

rr
en

t
22

5t
h

2
2
4
th

N
 

C
ur

re
nt

1-
25

th
22

4t
h

-2 _1 -1 -2 -0
.9

-.0
.7

-2
 

-3
-2

 
-3

-2
 

0

-5
 

+
0.

 9
-3

 
+

3
-3

 
+

0.
 9

0 
-0

.5
-1

 
+

5
+2

 
+

4

+2
 

+
-1

 
+

-3
 

-1

F
 

C
ur

re
nt

12
5t

h
22

4t
h

-2
 

-n
1

-0
. 9

 
-4

-0
. 9

 
-6

0 
C

ur
re

nt
12

5t
h

12
4t

h

P 
C

ur
re

nt
12

5t
h

12
4t

h

-0
.7

-0
.7

-1

-5
 

-2
-3

 
-3

-4
 

-3

-9
 

-2
-2

 
-1

-2
 

-0
.8

Q
 

C
ur

re
nt

22
5t

h
12

4t
h

-2
 

-4
 

-3
-2

 
-4

 
-0

. 9

-5
 

-2
 

-n
1

-7
S 

C
ur

re
nt

22
5t

h
2.

24
th

-2
 

-2
 

-2

-1
 

-2
 

-5

A
 

C
ur

re
nt

2.
25

th
12

4t
h

-2 0 -0
.5

B
 

C
ur

re
nt

12
5t

h
12

4t
h

-2 -0
.5 0

C
 

C
ur

re
nt

12
5t

h
12

4t
h

+
05 O
. 5

+
0.

5
+

0.
2

40
.7

D
 

C
u

rr
en

t
12

 5
th

1-
24

th

E
 

C
ur

re
nt

12
5t

h
12

4t
h

-0
.5

+
0.

5
+

0.
5

-2 -.0
.8

-4

-2 -2 -4

0 
+

8
-0

. 9
 

+
9

+4
 

+
9

"I
 

C
 

I' 0 H
r.

 C
o

I 
t

~0 0

0 0 0

.1
7

+2
0 +
9

-3 -2
.

-3

+
1

.0
.8

+
2

-0
. 9

+
0.

2
.2

-0
.8

-2 +
0.

8

G
 

C
ur

re
nt

12
25

th
12

4t
h

+
2

+
3

+
3

-5 -1 -0
.5

-0
.7

-4 -3

H
 

C
ur

re
nt

22
5t

h
12

4t
h

-8
 

+
6

-3
 

+
6

-7
 

-8

-1 -0
.7

-2

+1
3 +
9

-2 -0
. 8

-2

I 
C

ur
re

nt
12

5t
h

12
24

th

-1

-3
 

+
5

-8
 

+1
9

+
0.

9 
+

8

+1
0 +
9 +
5

-5 -0
.3

-3 +
8

V 0 00 '1 0 w 's
 
0 0

0'
 
H

-3
 

+
2

-4
 

0

F
-1

1
 

11
 I 

--- 
-

--- 
-" -- 

-.-
-.-

-- 
-, -

�"
 "R

ep
- 

-
-- 

---
'. --

� 
71



-
s
2
u
T
p
u
e
j
 Tun~p4TApu1 

G
f1

 
j0

 
s

fl0
o

- 
eq;- m

w
j 

pw
~v1zp~3f 

en
v
 

fle
p

 
aO

2D
JQ

A
t 

[
T
T
T
 

4u
aofl, 

t
l
v
 

e4OjN

;tZ
T

 
O

U
T

f-9/f 
o

q
;, p

u
~

aea 
a
J
o

,~
 t4oV

4m
 

su
ea

n
iced

s 
e
jo

b
i 

J
o
 

ou
o 

.zoj 
s&

uT
ptG

4 
etfl 

sG
pfT

ouT
 

9
e
tJ

e
A

e
 

s,;q
tj

el+ 
e2f 

09f

1
 

S
t
e
 

e
6t
f

Sz+ 
sfe 

?f9f
oc+ 

66f 
$69f

C
 -

Cc-.
+71+
6 +

96Z

ttTz
etc
See

s6z

2 LLzz
66Z

U6TC

9-C
-

6
0
1
 

z
I
I
 

V
0
o
 

T
'
z
T
 

V
T
z
 

zito-

f
T
I
 

4
U
 

f
f
0
-
 

n
T
T
 
Z
Z
T
 

6o0-
SOT 

901 
8WO- 

Z'ZT 
O

'ft 
V

o
-

I
T
T
 

O
T
T
 

9
'
0
-
 

V
Z
T
 

9
'
Z
T
 

P
'O

-

M
O

M
V

R
1U

~l 
ff1hZ+7 

-- 
E 

712Th

IA
rX

I 
3'ISV

l

V
I
f
 

Zt7

9 
T
n
1
1

V
.
 'v6,zn

T
'
 f
i7

17'C
ft

zV
cft

0
E

fJ
G

A
Y

 
T
T
I
W

I
 

t
f
/
9
t
/
Z
I
 

S
T
A
Y

I
 

4
g
/
C
 /
c
 

--

9ze 
?
+

e9Lf 
Z

+

oat 
siT

G

q
o
q
s / 

2
J

r
e
e
l 

iJIO
P

U
M

olt

Zge

?9C

1
T
T
H

09C

0
9
f

f+ 
+701 

T
O
T

f+ 
+701 

'
o
t
T

J
i
a
 

ITT'N 
oJi

G
-fl 

; 
-

I2
n

u
flq

s~

C
IO

+
 

I'Z
t 

17' ZT

f
,
0
+
 

1
L
Z
T
 

I
r
C
I
2
:

SJT
- 

IU
T

H
 

00 
1

S*0o- 
6 zt7 

Z
//f

'0
- 

6'Z
n 

it0h

J
J
T
Q
 

T
I
T
W
 

O
d
T

qT
I;421eg 

s
i
s
e
a

e
~

iv
J

e
A

y
 

*
[t'r 

vJ
a
io

x

L
 

,1
5

/ /wr 
ad s 

69Z9LZT

.ON 
Q

PW
A 

q
~
t
u
t
3
 

O
'1401 

eT014GO

CERVOERSNI 
a'1-Z

t7 
-- 

v 'rIm

A
X
X
 
S1RVJ,

1•6T 
'rC

 
1a1yM

aO
a 

9HDOOHR 
T
 '9-aaE:R

aa--V
JV

U
 

'12Ih 
aU

 
S

Z
flIJS

N
I 

£0 
NOSIW

1&
~iOD

n 
eq

0
,

zI

ztl+sila

9Tf7

sit,

1
1
W
V

0
5
0
-o

y
o

jU
a
G

.m
o
n

O
W
q
9
L

Of ZLT1
6tnzZ9L

0
)

H0
,I0 

r~

C
) H

F
c)0)

:10

.1
� 

II 
�

I
I



-
-
 

-
-

_
_

_

C
O

0,
2A

R
IS

O
N

 
O

F 
IN

ST
IT

U
T

E
 

AN
D 

M
IL

L 
D

A
TA

--
D

EC
EI

M
3E

R
 

1 
TH

RO
U

G
H

 
D

EC
EM

BE
R 

31
, 

19
57

 
(c

on
ti

n
u

ed
)

TA
BL

ES
 

X
X

V
II

M
IL

L
 

C
 -

- 
42

-L
B

. 
LI

N
M

hO
A

R
LD

D
at

e 
M

oh
.

F
in

is
h

 
P'

ad
e 

N
o.

4.

14
.F

-W
.

~
,N

W
 F

.
It

?
.F

It
?

.F
W
E
F

1
1

/1
9

/5
7

11
/1

9/
.5

?
1

1
/2

1
/5

7
1

1
/2

3
/5

7
1

1
/2

5
/5

?
11

/2
.6

/5
7

12
/ 

2/
57

12
/ 

4/
57

Ba
si

s 
We
ig
ht
, 

Ca
li

pe
r,

lb
 

--
-

R
no

at
s

IP
C

 
M

-il
l 

D
if

f.
 

IP
C

 
t'

il
l 

D
if

fC

1 
42

.7
1 

43
.6

1 
42

.8
1 

4
2
.7

2 
43

.5
2 

42
.8

2 
43

.8
2 

42
.3

43
.2

42
.9

4
3
.0

43
 

1
43

.4
4
2
.8

4
3
.2

4
2

.8

+0
.5

-0
.7

+0
.2

+
0

.4
-0

.1 0
.0

-0
.6

+
0.

5

12
.2

12
.0

12
.2

12
.2

1
2

.6
1

2
.4

12
.3

1
2

.4

1
1

.8
11

.7
11

.2
1

1
.7

11
.9

1
1
.9

1
2
.0

1
1
.9

-0
.4

-0
.3

-0
.4

-0
.5

-0
.7

-0
.5

-0
.3

-0
.5

B
u

rs
ti

n
g

S
tr

e
n
g
th

,
__

...
_.

jA
 

_g
ag

e
IP

C
 

M
il

l 
fl

if
f.

11
2 

11
6

11
2 

11
4

ill
 

11
6

10
7 

11
4

11
5 

11
8

1
1

5
 

11
6

11
5 

11
7

11
6 

11
7

E
lm

en
d
o
ri

 
T

ea
r,

g 
/s

h
e
e
t

In
IP

C
 

'.,
ll 

D
ir

r.

*+
4 

3
4

7
a

+2
 

J 2
4a

+5
 

33
9

+
2 

30
0

-'
1 

28
1

32
5

31
7

31
6

33
5

30
8

29
1

30
0

28
9

A
cr

os
s

IP
c 

M
ll

 
D

if
 

.

-2
2 

3
6

1
a

-2
3 

36
9a

+
 

37
-1

3 
36

5 
a

-
3

5
3
8

0 
35

3a
-

8 
3

5
3
8

36
5

34
5

35
7

35
5

34
9

3
4
1

34
3

35
1

+
 4 -31
6

-1
2

-1
2

-1
6

-1
2

-1
0

-
2

C
u
rr

en
t 

P
a
ll

 
A

ve
ra

ge
4
3
.0

 
43

 
0 

0
.0

 
12

.3
 

11
.9

 
-0

.4
 

11
3 

11
6

+3
 

31
8 

31
0 

-
8 

36
3 

35
1

aT
h

is
 

av
er

ag
e 

in
c
lu

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
 

be
yo

nd
 

th
e
 

3
/8

-i
rc

h
 

li
n
it

i~
ot

e 
A

ll
 

"c
u
rr

e
n
t 

m
il

l 
av

er
ag

e"
 

d
a
ta

 
a
re

 
c
a
lc

u
la

te
d
 

fr
om

 
th

e
 
to

ta
ls

 
o
f 

th
ne

 
in

d
iv

id
u

a
l 

re
a
d
in

g
s.

F
il

e
h

o.

17
60

89
17

60
90

17
61

35
1
7
6
1
3
6

1
7
6
2
8
7

17
62

88
1
7
6
2
8
1

17
62

82

T
, 
0

H
 
H

0'
1 44

0 ' 1 t4
1

C
.M I T 0 a

-1
2

I,

0

M
 A

4 a~
 

4

II I i j i I

I-



dSrutpeaa 
te

n
v
~

rp
U

T
 

e
q

;~
 jo

 slrflo
; 

q4; 
m

oixJ 
pe,4?p0T

~
oe0ar 

v
lep

 
,a2vrsA

? 
T

T
 

;uaJD
.zn, 

trY
 

a,0O
N

-;paT
t 

4
u

T
-9

/C
 

$q4; 
puo~

oq 
"

2
0
; 

4
0

T
,4

m
 

su
ew

roed
s 

aim
o 

io
 

eu
o
 

.7
0
3
 

sS
~

u
p
e
a
s 

0
1

4
; 

sapn7[zu 
eflioA

v 
sr-4j

C9+ 
frtr 

18C
 

6Z± 
trzC

 
•trg

 
0 

Z
I! 

atT
 

~o- 
6,Z

T
 

T
'C

T
zV

o+ 
61?t7

4tC
t7

G
2

D
S

$
A

y
 

TTTI 
lu

0
J~

n
3

CZ+ 
~

9
t 

Ez6C
e§+ 

ZCt? 
O

SC

CLA* 
917c7 

zQ
C

CZ+ 
Stn 

eZSC

69+
 

Itt?
 

vg 
O

9+ 
lto1

BZLC

zC
+

9 
-

TSC 
6TC

ztC
 

onC
9

L9C
 

W
C

6qC 
0 CCC

99C
 

m
77C

09C
 

$C
C

1017 
ta

I
CSC 

LL4C

01+1-a-T
-

017+
1-I

E
ll 

CTI 
CLo-

91! 
5TT 

'0-
(rr 

911t 
7 

ly-
1711 

9
t1

T
 

O
I

C
IT 

tETl 
00

C
r! 

C
I 

C
o0-

LOT 
COT 

CLo-
SOT 

LOT 
CLo-

razt
9
 ZT

8 
I

o C
T

O
 C

T
S at
T

C
T

T
 C

T

6 aT
9 Z

T
ZvCT
t, C

T
o, C

T
r'C

t
n7 C

T
t? C

T

17 0+
*7 * 0+
ZtO-.
I 

0+
T

0
-

tIoIo>-
C

0-'-

V
7 tM

t

O
 trti

P
' C

t7
O

'C
ii

T
 Ct7

W
, Cii

o' ii
I 

lii
6 

Cii
S. at,
S' at,

Z
 

4S/pT
r/z:r

z 
4
9
/C

r/Z
T

a 
Z

S
/C

 
/ZT

a 
4S

/Z
 

/Z
T

a 
Z

5/oC
/T

l
z 

zg/1ta/T
l

a 
4S

/61/T
T

z 
4/T

T

JJTO
 

11T
h 

3W
I 

'J
ito

l 
tThI 

337 
S5JTC 

11114 
3 

JJ'6
 

T
T

N
 

3d! 
'JJT(Q 

TTW
 

Odl
~Sonjy 

V
I 

gy- 
T

s 
s-Fui- 

q
w

e
a

q
s

/-5
 

,x
n

2
u0~

.;S
 

'fadleot~ 
wqTA9ep, 

s-s~
e

J.0aj 
jjzop

U
O

L
tH

lf
2U

1;s2ns

0 N
 

oP¶A
i

140j4 
e
;v

a
qg~TA~l 

.
N

OTTA

aV
V

O
91E4rI1 

a
l-a

t, 
-- 

Q
 T

flN

IIfA
Y

X
 

S7SY
Li

(p
an

u
n
p
u
o
o
) 

5961 
'TC 

im
a!ciosa 

RQHowum 
Id 

m
 

g3aa-tva 
TITN

 
(IR

V
 

SIlnhIL
SN

T
 

30 
N

O
.flW

o
o

0,o

0

S
.

"
-
4

00
0

r4
4

a

0%
.f."

'A
 M

A'M

3q M

31~M
C

A
M

6SC9LT
sSc9Z

T
T6zZ9T
06-zZ9l
O

~z9ZT
6tz9L

1
0
L

0
9
Z

1
690941

K
-

"'A



sO
U

T
P

~E
s 

T
nP

T
A

T
P

U
T

 
0-42 

JO
 

S
IV

t4
0

4
 

*tfl 
U

O
JJ 

P
e
;.u

n
3

T
a

 0
1

 
G

 
fle~

P
 

,O
hA

~aA
D

 
ITT"' 

qU
J 

, 
ITTY 

94N

qT
w

11 
4ouT-SfC

 
eq

q
 

n
u

o
k

eq
 

*Jofl 
qotqbm

 
su

ow
-p

od
s 

01cw
 

so
 

eu
o

0z- 
SZC 

96• 
SC- 

izC
 

65C 
z- 

911 
SIT 

T
,0- 

V
Z

T
 

S'Z
T

 
tigO

-

5-

I-C
-

C
-

9-0

611 
itzi 

Ir0+
IZT 

911 
10o+

C
IT 

t7in 
1 0-

L
IT

 
oat 

0
,0

LI 
oT

 
O

at 
U

-
CiT 

6
I1

T
 

17-
6
T

6
o
i 

zo1 o-

9 Z
T

C
. ZT

4tZ
I

ZtaT
O

'C
T

T
'C

i
9V at

9
'zi

V
IZT

9* z-
Ltat
T

 C
T

Z
, C

T
9* aT

V
P

l
9-0-
9V

0-
Z' 0+
C

'o±
C

lo-

.jo 
s

2
u
~

p
ras 

042 
sO

apTO
uT 

9
2L

10A
1 

s;4
j l

9'ci 
O~tfl

9
'C

t7
lA'Zn

C
'"t

9, Zn7

6 
Cty

ii*
trt

9' ltm
9* Z1

-
L

5/O
T

/Z
T

-
L

/6
z
/II

-
L

/6
Z

/T
I

-
f9

/z/iI
-

L
C

q
z
/II

-
A

 
/il/IT

auotV
ellN

T
2 

97hZt1 
-- 

A
4 TlilY

k

xxx rrn
vi.

C
,

C

JJ'af 
ITTT' 

DdI 
JJT

-

500 
J

jO
p

u
ew

-c

11W
4 

odi 
JJTO

 
InN

P 
D

dT
trlann 

ts

S
rxtU

~jss

p
a,4,p

aq
n

s 
SaT

dves 
O

N

JJIG
 

11W
q 

D
dI

tia
d

T
T

rn

5510 
11W

 
O

di
,qT

¼
A

l 2
T

Q
X

k sism
s

aG
V

O
SESN

II 
2-Z

tn
 

-- 
R

 
IT

IN
h

naxx 
alIEYL

(p
en

u
~

u
o
o
) 

LC
6i 

'IC
 

~SRNafl3Q 
H

ow
ani 

t 
dEW

(3D
3Q

C
l-V

ltG
 

'T
IIK

 CUY 
¶Q

L
IIISN

I 
SO NOSTHeVcfl'0D

0
 

-

I 0

O
.a4,4,0P.

Le- 
Ise

0Z- 
479C

o 
09•

9
 -

89C
9Th 

96•
zCl- 

L6C
&

Z
- 

•9•

eg~tl
In~sc
eO

S•
1 17 llC
,T

tin
,6zn?
6
9
•C

6C
-

6z-

Att-
ze-6tr-

ozC6Z
U

iLzC

66Z

v6LC

1 Cnc

CCCC

1 9L•
re99•

02B
IS

A
yf 

TTTR
 
;u

e
jjn

o

HA
3C
'

A'm

A'm
A'M
A

 ~M

tCC9LT
CCC9LT
LCT9LT
9C

T
9L

1
1909/S
0909Z

S
61.09Z5

4
.3

0C'-'4

*o1q 
a

p
e,,

W
O

4W
 

9e;Il

-
I

"� 
,
 

I



C
0M

A
R

:S
O

N
 

OF
 

IN
ST

IT
UT

2I
 

AN
D 

M
IL

L 
D

A
TA

--
D

EC
S5

fE
R

 
1 

TM
EC

I.0
8 

D
EC

E-
BE

R 
31

, 
19

57
 

(c
on

ti
nu

ed
)

TA
BL

PE
 X

X
I

M
IL

L 
0 

--
 

42
-L

B
. 

L~
hE

R-
PO

AR
D

B
as

is
 

w
ei

g
h
t,

D
at

e 
M

ch
 

lb
.

F
in

is
h

, 
M

1a
de

 
N

o.
 

IP
C

 
M

al
l 

D
if

f.

W
F1

5

W
F1

S

W
F

lS

W
K

lS

1
1

/2
4

/5
7

1
1

/2
5

/5
?

1
1

/2
6

/5
?

11
 /2

7
/5

?
1
2
/ 

3
/5

?
1

2
/1

0
/5

7
1

2
/1

3
/5

?

2 
4

3
.4

2 
4

3
.4

2 
4

2
.4

2 
4

2
.4

2 
4

3
.4

2 
43

.2
2 

4
4

.3

4
4
.3

4
4
.3

4
3
.7

4
4

.0
4
4
.2

4
2
.7

4
4

.3

+
0.

9
+

0
. 9

+
1.

3
+

1.
6

-0
 .8

-0
.5 0
.0

C
a

li
p

er
,

p
o

in
ts

IP
C

 
M

il
l 

D
if

f

1
3

.2
1

3
.5

1
2

.9
13

.0
1

3
.8

1
3

.?
1

4
.0

1
3

.5
13 13 13 1
3
.8

13
.5

1
3

.8

+
0.

3
-0

.5
+

0.
1

0
.0

0.
0

-0
.2

-0
.2

z

B
u
rs

ti
n
g

S
t
r
e
n
g
t
h
,

2.
s.

A.
 
g
a
g
e

I
P
C
 

M
i
l
l
 

D
i
f
f

11
9 

11
0

11
5 

10
8

11
7 

10
6

Il
l 

10
4

:1
8

 
11

2
12

0 
10

4
11

9 
11

2

E
lm

en
d
cr

f 
T

ea
r

g 
./

sh
e
e
t

Th
IP

G
 

'Il
l1

-
9 

32
4a

-?
7
 

3
3

7
a

-1
1 

3
4

3
a'

-?
7 

3
2

4
a

-
6 

31
9

-1
6 

3
3

8
a

-?
7 

38
5a

30
6

36
5

35
8

37
0

37
4

34
1

39
9

D
if

f.
A

cr
o
ss

IP
O

 
M

1i
ll 

D
if

f

+
28

 
3

8
1la

+
15

 
3

6
9
a

+4
6 

3
6

9
a

+
55

 
38

3
+

 3
 

36
3k

a
4-

14
 

3
6

9
a

38
6

43
0

40
0

44
9

40
6

40
8

45
4

C
u

rr
e
n
t 

M
il

l 
A

v
er

ag
e

4
3

.2
 

4
3
.9

 
+

0
.7

 
1

3
.5

 
13

 
4 

-0
.1

1
1

7
 

10
8

-
9 

33
9 

35
9 

+2
0 

37
2 

41
9 

+
47

TA
BL

E 
X

X
X

II

M
IL

L
 

H
 -

- 
42

-L
.B

. 
LI

N
ER

B
O

A
R

D

W
FI

S 
1

1
/2

2
/5

7
17

1S
 

12
/ 

3/
57

'W
F1

S 
1

2
/ 

4
/5

7

C
u
rr

e
n

t 
M

il
l 

A
v

er
ag

e

1
 

4
2
.
6
 

4
2
.
4
 

-
0
.
2
 

1
2
.
8
 

1
2
.
6
 

-
0
.
2
 

1
1
5
 

1
0
8
 

-
7
 

3
0
3
 

3
3
1
 

+
2
8
 

3
7
9
a
 

4
0
4
 

+
2
5

1
 

4
2
.
5
 

4
2
.
2
 

-
0
.
3
 

1
2
.
8
 

1
2
.
4
 

-
0
.
4
 

1
0
7
 

1
0
5
 

-
2
 

3
1
1
a
 

3
2
4
 

+
1
3
 

3
6
3
a
 

40
5 

+
4
2

1
 

4
3
.
4
 
4
2
.
1
 

-
1
.
3
 

1
2
.
5
 

1
2
.
3
 

-
0
.
2
 

1
0
6
 

1
0
4
 

-
2
 

31
7 

3
1
7
 

0
 

3
3
8
a
 

39
5 

+3
7

4
2
.8

 
4
2
.3

 
-0

.5
 

1
2

.?
 

1
2

.5
 

-0
.2

 
10

9
10

6
-f 0

-
3 

31
0 

32
4 

+1
4 

36
7 

40
2 

+3
5 

M
I

0 to tO

am
hi

s 
av

er
ag

e 
in

c
lu

d
e
s 

th
e
 

re
a
d
in

g
s 

fo
r

on
e 

o
r 

sn
ec

im
en

s 
w

h
ic

h
 

to
re

 
b
ey

o
n
d
 

th
e
 

3
/8

-i
n
c
h
 

li
m

it
.

N
ot

e 
A

ll
 

'c
u
rr

e
n
t 

m
al

l 
av

er
ag

e"
 

d
a
ta

 
a
re

 
c
a
lc

u
la

te
d
 

fr
o
m

 
th

e
 

to
ta

ls
 

o
f 

th
e
 

in
d
iv

id
u
a
l 

re
a
d
in

g
s

F
il

e
N

o

17
60

82
17

60
83

17
60

84
17

60
85

17
62

62
17

62
63

17
63

87

0r 
0 q-

-
H

 
0 M

J 

C
r

p.
4

to C
r4

C
rP

C
r

a z I

17
60

97
17

61
76

17
61

52

+1
5

+
49 i-
31

+8
0

+
23

+
4-

5

L

'8

0

c`
C

II



S2U
T

pue~z 
Im

P
T

A
T

P
U

T
 

a
q

;' J
O

9
tW

 
S
V
0
'
f
l
 

U
I4 
O

JJ 
P44j0e 

a
J

e 
U

4
tp

 
u

e
iV

flA
t 

ITTrM 
;U

~
jn

0
, 

t
t
v
 

a-0

;n~
T

T
 
L
4
3
U
T
-
8
e
/
 
e
.; 

p
u

~
e
 

0a04 
q
o
u
 

su
~

ia
tcd

s 
o

cw
 

.o
 

a
u

 
.J

j 
s2

u
i;p

r
a

j a
tfl 

sp
p

~
T

u
T

 
O

2
U

flA
e
 

TU

L
 +

 
o5C 

£tic 
0
!
-
.
 

Zoe 
ZSZ 

T
+
 

tot 
901 

t
 o
.
 

8wzx 
v'zt 

o
o
C
t1

O
(17?

6
 +

 
gtrc 

9CC 
51+ 

a
z
 
~stz 

Z
+ 

t[OT 
W

IO
 

iy'O+ 
9,ZI 

Z*ZI 
!'04' 

O'Cii 
2
Z
t

C
 +

 
917C 

VCt( 
O
C
-
.
 

tOf 
.
L
Z
 

+
 

SOT 
LOT 

V'o- 
S'ZI 

O'Ci 
V
o
-
 

6'Zn 
O

'fii
01+ 

65C 
p6t7C 

91t+ 
AOC 

16! 
1
+
 

SOT 
LOT 

t'o- 
6
Z
1
 

O'Ct 
Z'o- 

O'0t 
ZvCt

9
2

u
a
0

4
y

 
1

1
1

 
;-q 
u

S
jfl

I
 

t•5/I!/TI
I
t
 

t~/51/n
I
 

L5/zT/fl

auvom
~Ixnl 

ni-zt 
-- 

P
 'f'iNi

A
IflI 

Slayi

9?'- 
C9C 

CSC 
Le- 

Coe 
O

K
 

e- 
6oy 

ITT 
9Yo- 

9
z
t
 

CCT 
90o-

r
C
t
 

SWCt~
sw

v
 
I
n
N
 

;U
ajofl

69- 
99C 

v~C* 
6
tr-

tT+ 
see 

't71: 
nz-

zz- 
ztc 

v69c 
C

Vr

3
J
J
4
1
0
 T11W 

OdI 
*JJtG

S S
O

JO
V

I ite¶
, 

JjO
p

U
otjfl

M
T
 

t79C 
Z

- 
e
ll 

LET 
5,- 

L
,
 !I
 
Z
 C
T
 

£0O- 
4tC

i 
O

iM
? 

z
 

L5/OT/ZT
0
c
o
 

tzc 
C

- 
6oT 

ZTI 
to0- 

V
Z
I
 

6'ZT 
9'0 

9'Zn 
Z

C
ti 

z 
L
5
6
z
/
T
t

C6z 
e
c
C
 
I
-
 

901 
LOT 

4 o0- 
9
-
I
 

V-C1 
Z
t
-
 

r7Cn7 
1-Mn 

z
 

Lqnf 
/
z
T

111W
O

jT
'JJ'0 

ITIN
 

3A
1

04'D
2ujsd

2aflsng

'JJ1I 
1Th,9 

aai

'fldTltO
-4

,r2
1
M

 
S

tS
U

F
8

ogN 
O

p
rA

"l'tI 
nelA

O

----
SiA

m

gCC9LT
C6T9LI
%119L1

qS 
T
I
T
 

.
0
N

O
 TTA

M
09vfa~iSN

 
'
E
n
-
i
n
 
-- 

I
 

711

H
M
x
x
 

TIgyl

(p
en

u
flu

co
) 

L~61 
'IC

 
H

gaS20C
I 

HDOfOMR 
I
 9
1
3
~
3
O
3
-
-
v
i
Y
 
T
m
 
cavT 

a
a
n
j
i
t
s
a
 
ao 

NossiMgdToo

0

10,

0
A
d
 m

'
A
 M
1

9809L1
9909L1
L909L1

'4;04)

4)`)0

I
I-

a.b
 0

4

7]~-

I6100-
1111111TWOomla I- -
L

��



s92uT
peea 

IT
P

t~
P

pU
¶ 

G74n 
Jo 

S1U404 
G
0
1
4
l
 

WIJ3 
Pe-4e~n3T

V
O

 
9JV

 
n
e
p
 ~G

2
V4O

AE 
TTPM 

w
ean1M

O
, 

TUV 
0
O
N

~-IaT 
qO

U
r-S/ C

 
G

tfl 
puO

aeq 
8.104 

4o~t4m
 su

eo
a~

d
s 

0
.1

o
m

 .10 
Q

uo 
.103 

S
2u

~p
u

eJ 
G

i 
sapnT~O

uf 
a2uG

atE
 

sTLU

LLC 
fcc 

C
I- 

IC
C

 
t~C 

0
 

oil 
oil 

CIO- 
CCZI 

9TCT
Z

 O
-
 
r
T
m
 

C
 t
i
t

85IE
JgA

y 
tjTj 

ju
egxaD

, 

t7C+ 
TLC

9 +
 

COnt
nT+ 

CSC
TC+ 

09C
T
 +
 

feC

ZC+ 
seC

,cC- 
f9C

ZL+ 
9LC

01+ 
Zee

Z 
47 +

 
1sf

-
f- 

9/1C

,e6CC
rtg

e

v69C
'ZzC
rfcc
vT6C

2 -
/1•?

zz- 
6CC

C
 +

 
CcC

5t- 
LCC

e
l+

 
LCC

C
 +

 
Z

.6
047- 

fC
2:

6C- 
9TC

Za- 
6zC

at- 
i
f
 C

ti7 
cfc

17C- 
In1C

,56z19C
,OfCC

,Z
C

6tC
,t~zCC9C
efSC
,TC C

19C
,L

f c
f9C

C
 -

I
 -

Z
 -

1
 +

tT+

C
 -

90T
LOT
LOT
COT
6OT
601
oat
OCT
6OT
T

IT
nflT
oiT

ITT 
Z'O0

CIT 
9-0-

LOT 
C*o-

Cot 
C
O
-

911 
O
0
0

sot 
o
o
 

Lot 
9'o-

LII 
9'0-

t701 
C
0
-

60T 
s
o
-

lIlt 
n?,0-

CTI 
Z
O
-

e9T
1

7 
C
T

C
.
 CI

6'Z
t

6'11
1.Ct
6
tt1

C
 C
T

C
 C
T

CZzT
9, C

T
t? C

I

o
lat

vfIC
593T
t. ft
6£tt
V

lzt
n* a

!
t

6, zt
O

'C
t

0
*
 CT

6
'Z

t
97 z

T

10O+
S' I

010

590+
cLO+

*7,zi
I
 *r'
V
 t

1
7
'
 

C17
6 C

ti
1
 zn7

17' ~17
c~tn
C.I ft
I
7
 ftg

L
' fml

Z
."u

C
. en

6' 
i

t
L
'
 

Ci7
S' Ci7
S. zn
17 i
Z

' 5t
Z

' C
n

a
.
 5tn

CZ,"i

-
tg

/C
r/C

I
-

Z;/ZT/Zt
-- 

4
5
/
T
T
/
C
T

-
2

/9
 
/
Z
T

-
1
/g

 /el
-

1
/n

 /arT
-

L5/6z/TT
-

1
/S

C
T

I
-

/ 
/t/ 

T
I

-
/•Z/aa/

-
1
/
T
z
/
t
T

-
z
q
O
Z
/
T
T

'JTST 
TrWK 

OJI
s
S

o
jo

v

33JTQ 
ttt'A

 
odI 

3'JJC 
TT"A 

0OI 
3JrJT 

1ThT 
DdI

;eesqs / 2

's
te

j 
;saopuaurt3

U
t

ezuz 
.r-s-a

sq;Tgoa
.n

~
d
iv

35JTCI 
111W 

OdT 
0N
 

ePZey1
qj 

, q4oW 
G4W

Q
*vl

2
TqeA 

stse
s

q
sw

rgl 
'
I
N

eTlA

CfHV39e3[Ifl 
rT-at7 

-- 
)
j
 T1
'
1
m

AYXX 
MMSY

(penu¶4uo0) 
L

f61 
'IC 

'
9
3
a
3
D
H
G
 HODOMiHJI T

 
Es20SOS--VLVQ 

TIIIH 
aNY 

¶SFJ/ILILSNI 
AD0 NOSTNVcr0D

0

0:4

p
.

4
)

4
3-4

A
, MI
'
2

A
 m

2LZ9L1
ttZ

9
4
1

9tC9LT
'EfT9LT
of 19Cr
6nTT9ZT
S9fE9LT
z
t7 T9tt

9n9t79t
99092!
S909tT
17 90941

:0 C
D

.~
 

0,
.;I000

.

-- j

I-0
I



sO
uT

P
~oJ 

T
vpT

A
T

P
U

X
T

 
S14f JO

 
ST

flO
fl 

a
til 

w
~

 
P

0
V

T
a
T

u
D

 
a~ 

e4
E

P
 

,O
V

J 
T

T
rn 

*~U
eJJflO

,a 
T

~

-T
w

t11 
4
0
u
T

-9
/C

 
ot;j 

puo~
eqj 

a.2oq 
t4

0
4
A

 
sueurpeds 

0.20w
 

.20 
0u0 

JoJ 
u
- 

s
r
~

e
0
J
 

a
tl 

se
p
n
p
tn

 
e2en8A

e 
s;t4j

oC
+ 

i7iLC 
tiC

 
IZ-+ 

9
C

 
/ZC 

0
 

ZTT 
ZTT 

C
0
 

4
d

tt 
O

'ZT
8o0- 

S'Z
1 

C
'C

n
:0

2
?
J
G

A
y
 

ITT1W
 

;U
G

J
fl

z6C
 

o09C
59C 

'9C
C

zi7C 
TzC

6CC 
eLZC

66C
 

rz~
C

zoi 
v6f C

tz1c 
,Ct~c

A
tE

 
v SE

C

oc+

IT-F

5c 
~5zc

gee 
4Z

zC
ZIC

 
ToC

6zC
 

4TC
e9c 

zEC
59C 

o
te

O9C 
C

C
C

49C
 

v~tC

'JJ1G
 

IT
T

IW
 

D
dI 

JJT
cl 

ITTIN
S

S
O

JO
V

 
U

J
-4

Q
eq

s / 2

ti-2-F

0

TTT 
9E

7
Ilt 

C
IT

9T
T

 
601

901 
911

C
it 

IT
T

9T
t 

i7TI
801 

9OT
SOT 

o
tt

V
 0

9 
0-

17 *0
-

C
. 0-

V
 0-

t'0
-

S. It
C

 
It

9 
It

6
t1

1
C

IT
1

If- T
T

9
,1

1
9 

TI

0* iT
cV

zT
6
IT

T
e 

zi
0*?1

9t-11
9 

IT
0* It

SJ1Ja 
TTW

 
OdI 

'J510 
TTPA 

3T
a~~e~~ 

r 
-

S
q u 

oaI
Iflsu

~j4q
'ld

gv

*reel 
;.x~

pU
ualf

V
o

-

910-
itI-
0. I-
910-
9. 0-

60o-

L
'1

7
*
z

, e
t,

8,Zt
S* Z17
5V

 t
17fZZ7
2. * T

i
V

, a
t,

17* En
L

C
 Cii

6'C17
S'Ci7

1' C
1 7

0. C
t7

17* Zi
V

 Ci7

-
Z

9/6 
/zi

-
I/6 

/Z
T

-
tE

z 
/ZT

-
i•/ 

/zt
-

4
•1

9
4
1
1

-
2
 

4Z
/tT

-
2
/S

T
/IT

-
2/Stftt

3110 l 
T

IT
 W

 
3 &

1 
'IN

 
eprn4 

4
sT

 U
T

A

'V42TOM
 

S1SLtE
* 40K

 
o;OQU

u
Q

aw
o
S

)=
M

l 
2P

nz17 
-- 

11 
=

1

IA
X

fl 
F12V

1

(p
on

u
n

u
w

oz) 
4•6i 

'TC 
aae-O

aG
 

H
m

ow
tt 

t 
E

saE
a3

Q
-v

iv
a 

-tiY
 cim

v 
a
u
a
n
n
isa

 
do 

tIoS~hv&
joo

O
, `0
M

N

00
$
-

Q
.a0,

zc+

Tz-

Lt-+

IC
+F

6t+
-
H0)-4
.

v

A
.M

A
.M

*A
X

M
A

iM

0 
m

C
~ 0

.H
 

4,

*t 
0
)

r. 
C

,

05C
9Z

T
6t7 C9LTi
08919.1
62.T9/a
82T919/
L2.t9LT
6609LT
96092.1

.
IN

OTTA

2U
T

 
S

an
g

�l

� 
-

I .

-



C
-

aI
-s9

U
rp

ea
I 

rn
P

t.T
P

ir 
e
tfl 

JO
 S

T'o40 
o

in
 

nM
oa; 

p
n

JV
n

o
V

u
 

e 
U

r 
r.p

G
B

e
4

G
A

e
 

ITnT 
qusa~nn' 

IIV
 

0
0
N

o

'1
rT

IT
 

X
J
a
u

r-s/C
 

G
q

- 
P

uc 
0
q

 
G

Jo'4 
'4otM

~ 
S

U
eu

rp
a

d
s 

G
J=JO

W
x 

U
O

u JzO
J 

sS
u

T
~

p
B

j 
O

tl 
SG

P
nT

O
U

¶ 
0
2
V
r
s
o
a
e
 

U
~

0S
..

0

z
 -

6LC 
19C

 
o

9
 -

CZ+
0V
t
-

C
 +

CT-

Zz±
9%

-

LAC
L9C
69C
66C
0
9
f

96C
fcz
0017
fcc

jC
6C

'99C

'CLC
,66C

S
I-

9
1
+

CIA-
C

E-
CT-

I 
+

1A
 -

6rC
 

61C 
I
t
-
 

lltT 
S
E
T
 

-
0
-
 

VZEZ 
17fe

9CC 
95C

TIC 
C6z

SIC
 

CoC
flC

 
2 CnC

CIE 
91C

SoC 
,6iC

9CC 
9S6Z

9ZC 
5C

zc
CzC 

ELOC
CCC 

M
T

90C
 

Ice

fitQc 
11,w 

Dal 
I
J
f
l
C
 
1
1
W
P

'tG
qst/ 

2
n
o
l 

;JO
pU

obrE

1
+

5-C
-

C
-.

C
-

C
-

C
-

9
-

41T 
911L

ETl 
S
I
T

E
ll 

S
I
T

C
I
 

91-i
Zl! 

C
I

C
I
T
 

L
I
T

L
I
T
 

E
T
Z

C
 IT 

CIT1
9
1
1
 

611
C

ri 
S
I
T

CTu 
611

dAT 
5510I 

fTTN 
0
a
T

,q
 

-t-js
p

2U
~Suassn

Z10-

C
 o
-

Z9o-
I 
O
-

1
 
0
+

T' 
O
-

C
V

 O-
1
7
-
 
0

17* El
T
I
-
E

T
I
.
E
I

A
.Z

T
'
 Zl

T
I
Z
l

-
IT, .
V

' z
l

T
' 
1

V
E

 T
C
V
T

1
J
0
~
 
1
1
W

s;U
t0

Q

T
-z

z
 Z
J
I

n.E-iT
V

, C
T

C
- z

CVzt
V
 
E
l

-V
ETT

V
 E
l

9' E
l

L
*
 El

M
I
T

810 
/1tz 

£Icf

Z
V
1
-

I
 1

Z
V

I-

ZVT-

/.,0-
9-0-
eto-

OrO
9' 

i
a
.
 Zl
7

o
'
 t

9
.
 V
7

6, z
i

6 
I
n
i

9' 
t

/. Ztn
17 i

?
L -

?

0
.
 trt

t7,* Ctr

ti Cti
6 

zti
*
7
 ft'

a
S

.J
G

A
V

 
TTT171Wa

Z
 

5A/91/ZT
z
 

AC18/ ,T
i

z
 

AC/S 
/'ZT

z
 

LC/9 /Z
T

2 
ZC

/9 
/tt

zz 
C

n
zr

z
 

Z
C
/
Z
u
/
T
T

z 
L
5
/
u
/
r
i

z
 

t
C
/
n
 f
-
i
t

z 
4

S
/Iz

/ii

'
j
y
T
Q
 

111W 
OAT 

*O
'I 

G
p

rA
4
1
 

4
L
 

,
T
N
 

0I
L
Q

'I1v4STG
M

 
S

S
?

A
 9M
A
 
M

A
.
M

A
 M

.
A
.
M

A
q
 7

a
~
M

A
.
.
M

s
l
a
m

STA
M

S
17IIC

9SZ941
CSZ9AT
179z9AT
C

qzzTt
9
A
o
9
A
T

C
L
C
L
T
t

17ZO9AI
C

LO
94T

Z
Z
A
9
L
T

ItO
9
tt

H0)

4
3Is 

-

t 
0

c4
*
9

t4SrU
T

H
 

IN~

aMYV1s7K!In 
EP1-Ef 

-- 
W
 
Til1-i

T
I
A
r
C
 
3
2
1
1
V

C
Pan~uvw

o) 
4C

6i 
'if 

E
sazzsD

3 
B~l0noRi 

T
 )
A
~
O
Q
Y
V
 

iii 
o
N
Y
 
3i~.VIITINi 

A
C
 
N
O
s
T
H
i
v
a
y
o
o

I



*
t2

Iu
-P

ea 
ItnP¶A

W
PU

T 
0414 

JO
 Sre-l0' 

aTw; 
w

ozjJ 
Pe~rnO

lE
V

O
 

9. 
Inup ,eZ

2Jaen 
TIiv 

viU
ano,, in 

:94O
N

*,T
 

( 
q

o
u

;-9
/C

 
eqt4 

p
u

o
ie

q
 

e040 
tq

o
lM

 
su

sitp
a
d

s 
eaim

 
.1o 

eu
o

 
a
o
; 

s
iu

;p
r
e
s
 

e
t4

 
SaPn-C

O
W

¶ 
em

en
aA

e 
sflJ

,

11+
 

Ili7 
00*7 

9 
+

 
BLC 

ztC
 

v- 
o

tt 
60T 

9
-0

- 
9-TT 

V
W

&
 

O
 

ottr? 
9r0

:aS
ese1A

Y
 

T
T

T
 

;u
e
in

Lit?
C6C
99£
99£

It7
8+

7*
LZi7

I-Eil
sso

a
a
y

,96CCK

o
d
i

17 t-

01+
LT+

017T
671+
117+
L

i-

£6L 
v60*,

9LC 
e 6Z

L
U

cA
 

c9L
ALC 

DZL
19£ 

TLC
g~

c 
18£

1117 
zAL

z6C
 

IL
L

49C
 

t 6LC
L9C 

S4L

rJT
G

 
II T

 
oaz

u
'

,4
e
o

q
s/.B

%
Iee%

 
;.1

o
p

u
ew

tg

I-47+
T

+
01-4
06+

OTT 
IT

T
fIT

 
801

fIT
 

IT
T

401 
LO

T
itT 

IT
T

901 
901

601 
O

n
T

O-TT 
iT

T
L

It 
1707

OTT 
L

ot

9
-0

-

410-
9-0
6 .0-

ty*0-

9
1
1
T

* ii

5T
E

l
0-li
SI IT

o *Z
I

W
IZT

6ZZ1

i7-Zl
C

l

J
J
tr' 

T
flW

i 
OATI 

J-tQ
 

11T
 

dAT
e~~e ~ 

------ 
s
;u

-1
0
C

6

T4nX
~U

eJ,4S 
.zod;1 D

0

SV
 I-

A
' 0-

6O
I-

17 0-
9
-0

ti O
110-

Z
C

t,

elif

Z
' C

6' Z17

'oi
0. iM

o' tM
t

V
17

O'Ct7*

-33-ta 
E

tW
 

dA
T

q
iT

'1A4
2;eM

. S
isV

E

-
L

g
/9

 
/Zt

-
g
/c 

pt

-
t 

/z/11

-L
5

/k
z
/1

i

-
1
/5

Z
/IT

*0ON 
op

eN
14-IN

 
eltQ

a

.S*M

*
 S.M

.62M

cO
C

9zT
O

iZ
9A

i
60Z

9L
t

SO
Z

9/T
Z17i9A

T
117I9AT1
017t9A

t
6C

L9A
.T

9L
09L

1
A

Z09LT1

'4sw
T

g~q 
O

N
aITTa

Q
~vouapiS'l 

rE
l-zt, 

-- 
N

 1111W

fi A
X

Y
x 

S'ISV
J,

(panutW
u00) 

t561 
'IC

 
flRT1,DS 

HDOtl 
H

iL
q 
I 

~3i~l 
f- 

1 
0 T

E
R

 
W

K
 aIl 

UISNTm 
A

O
 mO

STH
fW

O
o

H
 '0

0

p4 8

U

9 +

Li-
9A-

917+

IL-'-G
0)
4
)

C
E

a, I
'H

 H
a.b 

4
3

rv�
-", 

, 
1-1 71' -

, , ",-
-

� I 
.1 I -

-I 
I



F- 
-- 

p

* S
2u

jp
s0J 

T
enPT

A
T

PU
T

 
0T4; 

j0
 

s,[v
jo

j 
atif 

W
0
1
J
 

p
0'4u

floT
eo 

0
1

?
 

r
flp

 ~90?flAV 
T

IT
O

 
'4sJ~Z

, 
TT 

±
0

4

;PI'W
TT 

M
4O

U
T-S/f 

at;, 
p
u
o
taq

 
w

ole 
110T 

suoam
T

oeds 
G

lO
M

 
JO

 
$U

O
 

J
0

3
 

S
itI;p

B
G

l 
o

q
;- SG

pnflTO
f 

02D
10A

V
 1j

6 
-

c
~

 
SC 

9c- 
C

IC
 

6Lt 
z
-
 

6oE 
ITT 

9%o- 
4QzT 

C
£
T
 

£
0
-
 

trzt 
4Mzt

gz- 
tiC 

~66C
9Z- 

5LC
 

VTOti
6
 +

 
ZgC 

*CLC
9
 +

 
C9C 

e9CC

c 
CCx 

e96c 
C

-
ti- 

EtCe 
eIcC

 
t7*

ZZ- 
ZtC

 
t69C

 
C

-
z 

C~c 
~

z
 

o

ZIT 
9E 

W
0
-
 

9'ZT 
tIrCE 

T't-
tTOT 

SOT 
90O- 

'
Z
E
 
C'CT 

TCa-
rET 

niTT 
9o0- 

9
S
Z
I
T
'
C
C
 

Z-O+
2OT 

SOT 
t
0
-
 

S'ZT 
'
C
T
 

ZVO-

O
'Z

itI TC
$
I

6 zin 
o'Ci

0
Z

n
 

W
i
n
S
T

92Z17 
S'Z17

o02ejbav 
EETN. 

W
G

q
lfn

i? 
ag 

/
Z
t
 

t? 
L

5
/tI/T

I
17 

5
Z

T
T

tn 
i
/
A
/
 jET

M
.
 

Z~c9ZT
.
M
 

T•C9zi
.M

 
9609LT

.
M
 

C609i1

dH
aV

O
SIE

N
fl 

S
Ih

z
t 

-- 
d T

E
N

,

f
l
 SiYVIL

p
a
;+

4
T

m
q

fls 
s9

1
d

u
4
s
 

O
N

0C
9

*sjrac 
TiTTx 

O
il 

*
J
J

99s0fy

seael 
Jjop'aw

'E
l

1
1
 

T
T
 h
 

DdT
U

T

33!fl 
II1PN 

oDT 
'J

J
 

0 
11TW

 
OdT 

*JJTO
 

ITTN
 

O
A

I 
IN

 
q
P
v
N

G
95 

*praF
u- 

s
~
;
q
T
 

*4'N 
W

M
~c

*
 tfluafls

2
u

n
p

s
in

e

.J~
d
T

lv
O

¼
142T

am
 siS

IS

¶4stu 
fl 

oN
OTT A

rn
00911-au

i 
w
x
T
-
z
t
n
 

-- 
0
 M
r
r
W

X
IX

'fl 
STGb2

(P
ean

--'u
oo) 

2A6T 
'IC

 
-aSR:43D¶Q 

HoflOgIL 
I
 

l
S
R
S
D
Q
-
V
l
G
 

1
1
 
Q01V 

3Lfl,IlSt4T 
A
D
 N4Osiyvcui0

1. I 
--

,
 

-
-

I 

0)4
 ,

00
..

0)
4
3

-
M0,M

0 on

1-.0

N
 
I

C
E



C
 

7L 
_ -

.

'svpteaJ 
T

erP
T

A
T

P
ut 

e
t4

*-4tI-T q3UN-0/c 
eq; puosaq

z•C
 

6
 -

z . -
t7 9C

 
V

 -Z
 9 C

II+
 

6t1 c 
~

scc
9
t- 

t9C 
eL

1
c

9
 -

tt'-

o6Z

C6z

69Z
CbE

Jo 
G

r
'4

, 
efld 

iflJt 
P
O
W
T
O
3
(
D
3
 

aae 
r
l
u
p
 

a
2
"

J
0
a
?
 T1t~ 

;U
a
Ja

fo
,, 

fly 
~'0

as;q
o
tq

4
m

 
su

aw
T

o
~

d
S

 
e~Oua 

so 
euo 

so
j 

ssu
jp

e
0

5
 
etn ~opntO=T 

aQ
eiaZ

A
I 

q
S

66Z 
Z- 

ITT 
C

tt 
C*o- 

6
Z
T
 

2'CI 
t'o-

5LZ
/IC

C
-

c-.

OTT 
CTT 

tVO-
511 

OVt 
V'O-

got 
ITT 

V
0
O

iT
 T

L
 

9-tI 
V

 O
-

6'Z
T

 
V

C
rI

o~Zi? 
L
 Elt

Elo0- 
S' 

tt

t
7
i
*
-
 611ti

0* Z
i
,

Q
*
 ztT

C
* ctl

I 
46(L

T
/O

T

t 
LC6 tT/O

1

A
 .M

I 
M

a21319A
V

TITW
'4oa'X

n

96092T
z609LT
1609L1

cgyoa9V
N

f 
E1-Zii 

-
-
 

S 
T
I
I
$

E
lV

 
99C

 
96• 

91- 
bbz 

'A
tU

t~
c+

~
 

56C
 

?19C 
g +

 
£tC 

etO
C

9
C
-
+
 

6gC 
rctC 

6
 

+
 

SEC 
T
C
r

S 
-

trnC 
eZ~c 

0
c
-
 

/ZZ 
LOC

S
t
L
-
 

ctrc 
Vjt9C 

6ir- 
9tZ 

C
zc

s s t ac 
1
1
W
K
 3 
O
A
T
 
J
o
1
 

a
 T

'Jeal 
JO

PU
M

 
U

T

T
J�

C
-

I-ir-

~t c 
6
1
1
 

V
O
 -

2'ZT 
C

'C
I 

t
 i
-

o
a
t 

czt 
C*O0-

V
T
Z
 
Z
Z
I
 

V
Q
-
_

011 
LIT 

9
 0
-
(

O
i 

i~
ll 

9
&

0

O
c
lt

9. E
Z

V
 CT

;
j
 rQ 

I
T
T
A
 3 
D
A
T
 
s
 n
 

T
T
I
A
 
O
d
I

q'qkSuafls 
's1ad;i~o

e
2
D

~
le

A
v
 
1
1
 W
 
,
n
4
 

~
5
9
v
S

't

4- 0- 
OCtl 

VCe

v Th 
Z* Zti 

tgCp
6-0- 

C
'
 Zt
i
 V
 C
I
7

t1
4

q
3

;'4
 

sista

I 
LC/6Z/11

I 
L
Q
 6zftt

I
 

L5/5Z
/T

T

O
N

 
epry.

T
14~1 

a4~

S
t
i
 
f
l
 

t
 i•T9 Z

T
SIL!A 

8509L1
STLar 

t909Lt

q s9 
t y l A

 
*
 0 1I

al 
a

mwOWqE-"f 
g'q-zt? 

-- 
Z

~
 Tm

41

cpanuTwou0) 
4

5
6

1
 

i
C
 II-au'3S 

Jjojfgoav 
t
 1E113zsa1--Y

~vaj 
11m

 
olV a

m
f
I
S
I
I
 
A
D
0
 NO
s
T
T
&
l
0
3

S

IU
E

U
E

U
IU

IO
I[I~

~
~

 
I 

-
.

I.-- 
, 

<
 

.
-

n '0iiC
,

H
~

IIsa 
cn

o 
H

,

H
 )

O
s..

;..p

Im
 

3,19V
I

-
I



pe-4f4Ttqns 
sa~

d
tes 

oN

JJcTM 
1TTh, 

OdI
JrO

a 
11W

 
OdI

u
lI

-JJfla 
1T

hT
 Oil

*JSjTc 
11Thi

Sf4U
jd

S44uasr4s

O
da 

JJT
o 

-TITA
 

dil

;M
2~TaM, S

izse

0L
M

1 
G

pr,4
"I O

, 
au

ea
4SW

TAT 
0N

I'

GayOSHM
 

T
 

K
ndQ

 
a'U

 
a-L4 

-- 
1 'rIN

m
ax

 
ngan.

(p
a
n

u
rflc3

) 
ZS6t 

'iC 
i-m

izD
sQ

 
H~lOafl{ 

I lB
pem

D
l--vivQ

 
-lu

x
 O

N
Y

 am
liJsN

I 
'go 

NO
-flyaquoo

-
-- 

-
-
-
 

-

�:I�0V
�

aAm
0

0tk4)

4
)

H'
4

c2
'a

r
e
a
 

S
a

O
P

U
=

1
9

t

o
~

 I
H

H

0V
a

k
6
k
� � 

-
I

-7m


