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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

SUMMARY ' 

The objective of the continuous baseline study on linerboard is

twofold The first objective is to provide an indication of the quality

of the 42-lb. fourdrinier kraft linerboard being produced by each of the

participating mills and by the industry as a whole The second objective

is to provide a procedure whereby the mills have the opportunity to com-

pare their test results with those obtained at the Institute on similar

materials, thus providing a convenient system of instrument verification

The first objective is implemented by the weekly sampling of the product

of each machine manufacturing 42-lbo kraft linerboard and submitting these

weekly samples to The Institute of Paper Chemistry where they are evaluated

for basis weight, caliper, bursting strength, and Elmendorf tearing strength

The second objective of the continuous baseline study--namely, to provide

a convenient system of instrument verification--is achieved by the testing

of analogous samples by the mill and the Institute' The mill data are sent

to the Institute, and a comparison of Institute and mill test results is

included in the'monthly reports In addition to fulfilling the two prime

objectives described above, the baseline study is accumulating an invaluable

ever-growing reserve of background information essential for'the intelligent

evaluation of specifications of any kind

During the month of March, ninety-four sample lots of 42-lbo four-

drinier kraft linerboard representing the production of fifteen mills were

evaluated at The Institute of Paper Chemistryo Shown below are the maximum

and minimum current mill average for each test (the current mill average
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is the average of the results obtained on all sample lots of linerboard sub-

mitted from a given mill during the current period); also shown for each test

is the current FoKoIo average which is determined by averaging the current

mill averages and is indicative of the test level being maintained by the

industry as a whole to the degree that the industry is represented by the

participating mills

Maximum Minimum Current
Current Mill Avo Current Mill Avo F.KoIo Avo

Basis weight, lb. 4307 42.2 43.1

Caliper, pto 13.6 llo3 12.6

Bursting strength,
posoio gage 119 105 111

Machine direction
Elmendorf Tear, go/sheet 375 275 331

Cross-machine direction
Elmendorf tear, go/sheet 415 342 377

As mentioned previously, the study provides a procedure whereby

the mills have the opportunity to compare their test results with those ob-

tained on corresponding sample lots of linerboard at the Institute so that

a convenient system of instrument verification is readily available to all

participants. A summary of the agreement obtained in the comparisons of

Institute and mill test results for the current period is shown below The

tabulated data show the number of mills (and the percentage of all mills

which this number represents) whose average test results for the month of

March fall within the designated percentages from the average test re-

sults obtained at the Institute on corresponding materials
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INTRODUCTION

The objective of the continuous baseline study on linerboard is

twofold, One objective is to provide an indication of the quality of the

42-lbo fourdrinier kraft linerboard being produced by each of the parti-

cipating mills and by the industry as a whole, Another objective is to

provide a procedure whereby the mills have the opportunity to compare their

test results with those obtained at the Institute on similar materials,

thus providing a convenient system of instrument verification The first

objective mentioned above is implemented by the weekly sampling of the

product of each machine manufacturing 42-lbo kraft linerboard and submitting

these weekly samples to The Institute of Paper Chemistry where they are eval-

uated for basis weight, caliper, bursting strength, and Elmendorf tearing

strength The second objective of the continuous baseline study--namely,

to provide a convenient system of instrument verification--is achieved by

the testing of analogous samples by the mill and the Instituteo The mill

data are sent to the Institute, and a comparison of Institute and mill test

results is included in the monthly reportso In addition to fulfilling the

two prime objectives which have been described, the baseline study is accumu-

lating an invaluable ever-growing reserve of background information essential

for the intelligent evaluation of specifications of any kind

The dual objectives of the continuous baseline study on linerboard

have been described in the preceding paragraph The remainder of the report

presents the test results for the linerboard samples which were evaluated

during the month of Marcho In line with the dual nature of the study,
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the presentation is divided into two parts Part I presents the results

obtained at The Institute of Paper Chemistry, and Part II presents a compari-

son of results obtained at the Institute with those obtained at the mills.

It should be noted that the same code letters are not used to identify the

same participants in these reports from month to month. Each participant

is privately advised of his own code, Attention is directed to the fact

that the bursting strength results presented in these reports have been ob-

tained, beginning in April, 1960, with the "new" diaphragm ' By "new"

diaphragm is meant the composition and style (fillet filled in) introduced

by B. Fo Perkins and Son, Inc. The same diaphragm distension characteris-

tics, namely, 40-45 po.sio at 1.8 cmo distension, were used.
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PART Is PRESENTATION AND DISCUSSION OF RESULTS OBTAINED AT

THE INSTITUTE OF PAPER CHEMISTRY

During the month of March, ninety-four different sample lots

were evaluated at The Institute of Paper Chemistryo A tabulation of the

number of samples classified according to mill may be seen in Table Io

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

ing strength, and Elmendorf tearo The average strength results for each

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

50 In addition to a comparison of the current mill averages for the various

tests, Table II also shows the current FoKoIo averages, the cumulative FoKoIo

averages, and the FoKoIo indexes The current FoKoIo average represents the

average of the current mill averages, whereas the cumulative FoKoIo average

represents the average of the current FoKoIo averages for the previous

twelve months excluding the current period Hence, in the case of the cur-

rent report, the cumulative FoKoIo average covers the period from March 1,

1960, to February 28, 1961o The FoKoIo indexes are obtained as follows

current F2KoIo average x 100 - FoKoIo index (%)
cumulative FoKoIo average

The FoKoIo index provides a ready means of comparing the current

quality with previous resultso For example, the current FoKoIo average

basis weight is 43ol lbo, and the cumulative FoKoIo average basis weight

is 4306 lb. Hence, the FoKoIo index for basis weight determined in per

cent as previously described is 98o9 and indicates that the current FoKoIo

average basis weight is lower than the cumulative FoKoIo average!
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TABLE I

NUMBER OF SAMPLE LOTS SUBMITTED BY EACH MILL

Mill Code Number

A .A 7
B 8
C 0
D 11

E 8
F O
G 6
H 0

I 3
J 4
K 5
L 8

M 9
N 2
o 8
P 8

Q 4
S . . 3
T 0

Page 7
ress Report 168

Total 94,
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A comparison of the current mill averages in Table II and Figure 1

shows that the average basis weight results for all mills conform to the

42-lbo specification set forth in Rule 41o Mills G and J shared the highest

average basis weight of 43o7 lbo, which was approximately 400% higher than

the 42-lbo specifications The lowest average basis weight of 42.2 lbo was

associated with Mill L and was Oo5% higher than the 42-lbo specifications

The amount by which the mills vary from the 42-lbo specification is shown in

Table II-Ao A comparison of the current FoKoIo basis weight average for

this period with that for the previous period shows that basis weight has

decreased slightly from 43o3 lbo ,to 43ol1 bo . '

A comparison of the average caliper values for, thyaoius mills.

(see Figure 2) shows that the current mill averages varied from a low of

llo3 points for Mill N to a high of 13.6 points for Mill Lo The current

FoKoIo caliper average was 12o6 points, which was slightly lower than the

cumulative FoKoIo average of 12o7 points

The average bursting strength values given in Table II for each

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

and Figure 3 that the current mill averages for bursting strength ranged

from a low of 105 for Mill A to a high of 119 for Mill So The current FoKoIo

bursting strength average was 111 poSoio gage, which was the same as the

cumulative FoKoIo average

The Elmendorf tear results shown in Table II for the various

mills are presented graphically in Figures 4 and 5o From these presenta-

tions it may be observed that Mill M had the highest machine direction
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TABLE II-A .

PERCENTAGE DEVIATION FROM 42-LB. BASIS WEIGHT

... ~ . ~SPECIFICATION

Mill Code

A
B 
C
D

E
F
G
H

Per Cent

+2,9
+2.6

+2,4

+3.1

+4.0

+0.7
+4.0
+2.1
+0.5

I
J
K
L

M
N
0
P

+2.1
+3.6
+301
+3.3

+3.1
+1.2

Q
S
T

i
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tear average of 375 go/sheet, and Mill Q had the lowest average of 275 go/

sheet It may be further noted that the highest cross-machine direction

tear average of 415 go/sheet was associated with Mill M and that the low-

est average of 342 go/sheet was associated with Mill Q. It may be observed

also in Table II and Figures 4 and 5 that the current FoKoIo average for

machine direction Elmendorf tear was the same as its cumulative FoKoIo

average whereas the current FoKoIo average for cross-machine direction

Elmendorf tear was slightly higher than its cumulative FoKoI. averageo

A comparison of the FoK.Io indexes indicates that, for the current

period, the current FoKoIo averages for bursting strength and machine direction

Elmendorf tear are the same as their respective cumulative FoKoIo averages,

whereas the current FoKoIo averages for basis weight and caliper are lower

than their respective cumulative FoKoIo averages, and the current FoKoIo

average for cross-machine direction Elmendorf tear is higher than its cumula-

tive FoKoIo average

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

results for the participating mills have been tabulated in Tables III to

XXI alphabeticallyo In addition to the current and cumulative average, a

mill factor and mill index are given for each millo The current mill av-

erage represents the average test result obtained for all samples evaluated

from a given mill during the current periodo The cumulative mill average

for each test, on the other hand, represents the average of the current

mill averages for the previous twelve months excluding the current period

The mill factor and the mill index are obtained as follows: I
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current mill average
cumulative mill average x 100 mill factor (%)
cumulative mill average

current mill average x 10 = mill index (%)
cumulative FoKoIo 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 with

test data obtained at The Institute of Paper Chemistryo These test data

are presented and discussed on subsequent pages of this report.

It may be noted in Tables III through XXI that information is

included about the sheet finish A review of the tables for the mills

which supplied this information indicates that some kind of water finish

is being used by allow



011T

o
 Cot

001M
E

7

,qzf7
-eC

17

,
'
1
7
0
t

L17Z1t

9617

0017

9
1
7
1

9L~C

9z5C
9CC
9CC
flee

'A
V

 
'U

TW
 

*X
V

X
W

SSO
JO

3-v

91 COT

*
 4

u
rT

_
4

0
u

p
-9

/C
 

eq
, 

puo.&
aq 

eazo; 
q

o
q

 
su

o
u

rp
o
d

s 
eaom

 JO
 

8110 
J

o
; s~u

~p
ea8J 

B
tf 

SO
PUTO

~U1 
a
~

w
a
A

R
 

~J

9'176 
9 11 TO

.T
66 

%
 'xepul 

Tr~w

1'96 
.91001 

T
,66 

%
 
*

JO
ID

-ed
 

IT
-pi

LO01
el Z

-
E

90T

,179C

,66C

19C
C6C

1
7
1
7

1792z
,ozc
OzC
ozC
9qCC
Sze

9
1
7
1

0017
zei7
9171
z6C
0017
9171

Ayv 
u

 
UTI 

xI,~
U

'

ZOI
901
01T
111
66 
ZOT
90T

9, C17
:8

2
 B

ze9Y
 

T
11A

 
aA~T-4vLm

wn

:9
2
w

a
A

y
 
flTW 

ju
a
im

o
l

Z
* C4

19 
K

IC
CiL 

9C1
99 

OCT
68 

ZCI
69 

rCT
04 

L~TT
L
L
2
 
C171

L.2U
O

J;4sm
r

ZC
T

Z
, CT

9
 Z
T

Z
, C
T

9
 zT

91 Z
T

t:!, Z
I

I z
I

TI *

0
 z

V
 C

T
6
 C
i

Z
, C
T

Z
*
 17
1

i
7
'
 

C
T

C
'
 CT

Cl C
r

-A
V

 
U

T
W

rr 
*X

L
-

9' C17
Cl Ctr

Cl Z1,
Z

'I
I *

 171

Z
*
 Zi7

9
'
 117

0
 Z47
0
 Z

i7
9
'
 11
7

Z
*
 Zi7

Z
' et?

fl7 t"
Z
.
,
1
7
1

1
7
 17
1

0. *
 71

9
,
 Ct

Z
. 171

tf* 517

-A
V

 
U

-*. 
-*Xj

S
qU

TO
dI

'Jeod7TTi

Z
 

T9/9T/C
Z

 
T9/CT/C

Z
 

T9/8 
I
C

Z
 

T9/Z! IC
T

 
T9/S94Z

1 
T9/e!2/Z

Z
 

T9/ZT./T

'ON 
qpvew

q10w4 
9-4va

19/T2/C
19/~z/c
19/171/c
19/C

W
/

19/9 
I
C

19~/9 
I
C

19/1 
/C

S1.aL4
SW

AL
9Tar11
S
1
a
ft

.99T
69T

19T
691

960691
990691
Z00691
100691
o9699T

*
P

o
q
u
~

 
tlST

U
~.J 

O
N

4
9

9
g

s/JO
.2

~
l1

O
[H0VSIUM

 
E'1zi7 

-- 
V
 TII

M
I
 TIMV.

1961 
'IC

 
H

O
U

W
 

H
D

O
flO

U
H

 
T

 HOUYW
A-VIJNQ 

I. 
L

SN
I 

dO
 

M
IM

Sf1

4
-'

a,4 
4' 

.
.
.)
-

m
 o

c- &
.

ID
-
H

b.N12'0'-i

;4

'.0
 

a,
H

 
,S..$



,,4TM
TT 

IP
U

T
-2

/c 
aqq. 

P
u
0
saq

 
ajo-4 

tjom
qt4 

su
aw

T
o

ad
s 

a
a
m

 
ao

 
au

o
 
jo

j 
s2u

T
p

eea 
a
t4

 
sap

u
T

ou
T

, a2-eaaA
e 

sT
q

jv
r- 'co

.
-f.10Iq
0W

 t
0P. 

a4)
W

.
,P

alV
M

lqus 
SaTdm

ias 
on

m
osuam

 
-E

rl-Z
t 

-- 
0 

T
iiK

A
 

M
M

%
 

X
ap

u
i 

IT
T

H

%
 1.104O

L
"a 

Irm

:9
2
-eJaA

lf 
T-E-gkT 

qA
T

,4-ejnum
0

:0
2
B

J
9
A

V
 

TT-V
A

 
lu

9
J
m

l0

Z
, 56

5
'/,6

z196

C
'Z

6m60-1

M
 

C
6

LOT 
-C

s
ZTT 

99
ZTT 

68
6oT 

C
L

90TU
-

401 
99

60T 
C

S

17, ZO
T

91 TOT
S. Z

T

O
, C

T

17, CT
1, C

T
O

, C
T

5, Z
T

Z
. C

T

g
le-1

fl. zi

91 ZT

61 s6
I, 66

I'9
6

T
. 96

T
'C

t

6' C
t

6
'C

i?
Z

'C
t

zle
t

51 zt?
01 Z

t
t?, ct
V

Z
17

0 
/19C

019 
vqzC 

Z�c 
got

TqC
 

S
ze 

ti8c
ID

 
z
q

C
 

8
9

C
 

got

01 
L.02C

 
trK

 
9917

HU
,4� 

e6�C
 

9C
C

 
0

0
t

r_ 
c5

c 
se

z
 

t9
c

:�z
c
 

Z
5C

 
oot

` 
-' 

T
K

,.j 
ie 

96Z
 

99C
co

09 
A

- 
.
1
1
T

H
 

-X
V

14

-P
 

S
S

O
J
O

V
C

H

'ei,.cc
t'le

,g
z
c

L
'so

c

L.50C
,66Z

qZ
C

,ezoc

O
tZ

89Z
Z

/,Z
S

tZ
q

gZ
Z

/,Z
88Z
o
tiz

I 
T

q/Z
T

/Z
I 

T
9/51/z

I 
19/fTT/Z

E
 

I9
1
L

Ilz
I 

T9/17T/Z
I 

T
q/9 

/Z
T

 
T

9/5 
/Z

I 
T

91Z
 

/Z

.ON 
l9peill

.
flow

 
9141*

T9/171/C
T

9/O
T

/C
T

9/O
T

/C
1
9
/9

 
/C

T
9/9 

/C
T

9/9 
/C

T
T

 
�C

T
9 

I 
C

L60691
65o62T
9�068T, 

'
9oo6ST
too62T
C

oo69T
9�692T
9569,aT.

IIZT
LZT
CCT
MOCT
K

T
OCT
Z17T

9. ZT

C
, ZT

0, ZT
9
-T

T
Z, ZT
O

'C
T

9
'T

T
Z' IT

0 1 tT
6

'C
T

O
ltl

Z
, C

T
91flT
O

'17T
Z

'C
T

91 C
T

9, C
'7

9
'Z

4
7

S
' 

Z
t7

0 -
Z

t
9
"L

I7

O
'T

1
7

t' 
Z

f7
0 1 Z

t

o. fm
9' fm
0. tt
0. "
9, C

17
17'Z

17
f7, 

fm
got?

9147
fee
S"fee
t9c
OzC
9ze
Zee

-pD
a-d 

tIS
T

U
T

a 
'O

N

9
4
 ?G

 
alld

-A
V

 
'U

P
4
 

'X
n

T

U
I

-A
V

 
.

U
TW

 
X

W
rT

I

9
0

0
1

 
-T

-s
-y

-

, q
-4

su
a
i4

s
2
U

T
,4

sa
u

e 
..

-A
Y

. 
lm

i 
X

L
-iir

squT
ock

I jad-c.T
eD

.
A

V
 

U
.714 

x
w

W

,ql

G
T

SV
S

9 
C

IN
1-4

"
I

'IO
$.2a)

.
.14 -4
c-i 

.0U
b 

0)
0,F

 k

-4
9

a
rp

/.2
,re

a
l 

J-10puaw
T

s

G
U

V
O

M
=

 
-E

rl-Z
ti 

-
El 'I'M

A
I 

SU
D

V
I

(P
9nuT

W
O

O
) 

1
9

6
1

 
'IC

 
H

O
U

-�N
 

H
n

a
o

u
n

 
I 

H
M

I�--V
llv

a 
a
l'IL

L
S

N
I 

40 
X

U
V

�D
M

S



I

C
; m

f

A
 cb43

.
+

� 
0

1
4
 

4)
.0 

-
3

to
 E

c"
 

12.

C
2

4co
b

�$
4

0-
Hc-
H$
4

C
E

.
'IT

M
T

T
 

q
O

u
T

-9
/C

 
aq

4
 p

u
o
S

aq
 

a
jo

4
 

qo-M
A

 
su

am
T

o
ad

e 
ajo

w
 jo

 
o
u
o
 

joj 
s2

u
T

p
v
ax

 
qiq-� 

sap
n
io

u
-v

 
a
g

w
a
A

v
 

sT
q
L

u

61 C
oT

51 Tol

9
,9

6

9
'9

6

$
 

IIxG
puI 

T
m

%
 JO

,401ea 
T

r
w

0
.%

Z
'C

6
z196

6
'9

6
Z

-86

o' C
T

:9
2

w
9

A
V

 
TTV

A
 

9A
-p4rT

num
o

T
T

T

6ol
o' et.I

:8
2
W

a
A

V
 

T
T

T
W

 
'4

u
a
jjn

o

,I59C
 

gzc 
qT

tj
veto 

ozc 
ga

Jq
C

 
9C

C
 

Z6C
,T

gc 
ZTC 

tfac

"
 

ozC
 

z6C
C

 
o

zc 
oot

,69C
 

9
ce 

9T
I7

el9c 
9ze 

oot
,99C

 
9CC 

Z6C
'T9C

 
o

ze 
got,

,9�C
 

oZC
 

Z6C

z 
-Eg/z-[/c

z 
-19/9 /C

z 
T

q
/9

 
/C

z 
T

q
/z 

/C
z 

T
q/T

 
/C

z 
T

g
//,Z

/z
z 

T
g
/g

z/z
z 

T
g/g-[/z

z 
T

g/gT
/z

z 
T-9 /'�T 

/Z
z 

-19/C
T

/z

1
9

/i7
z
/c

T
q
/o

z
/C

E
g

/o
z
/c

T
g
/o

z/c
T

q
/o

Z
/C

T
9/C

T
/C

T
q
/o

z/C
1
9
/9

z/Z
1
9
IL

Z
IZ

lg
/g

z
/z

T
9/0-1/c

C
oe 

figz 
trtf,

,46Z
 

09Z
 

OZC
,C

ie 
98Z

 
99C

C
oe 

o
fz 

94C
,,06Z

 
917Z 

0zC
'TCC 

ZLZ 
flee

,96z 
otiz 

9ce
,?'-cc 

Z
a

 
09C

L
ee 

ZTC 
t9

c
L

I 60C
 

U
Z

 
09C

'90C
 

ZLZ 
9C

C

L
O

T
 

-19
6oT

 
T6

6oT
 

69
40T

 
9IR

fill 
TOT

6oT
 

o6
COT 

C
6

TTT 
56

60T
 

t,6
17TT 

66
TTT 

C
6

6zT
/'Z

T
6Z

T
6Z

T
O

C
T

O
C

T
6
ii

C
C

T
oZ

T
ZC

T
5Z

T
.

9'C
-c 

ol CT 
6

'C
i

T
, CT 

el ZT 
Z

' C
T

O
'C

T
 

Z
'Z

T
 

Z
'C

T
Z

'C
C

 
fT

'Z
I 

T
'f7T

O
'C

l 
V

Z
T

 
i7'C

r
i7lct 

O
IC

T 
9,C

T
T

'Q
 

S'Z
T

 
Z

'C
T

ti'ft 
6
'zT

 
6
'C

T
9'C

E
 

9'Z
T

 
Z

'i7T
Z

IC
T

 
Z

Z
T

 
9,C

T
T

'C
T

 
C

'zT
 

0'tT

9
'C

tl 
Z

'Z
i7 

O
' tM

tllz'7 
9, it?

 
o' et,

L
'Z

t 
O

'Z
tl 

t' 
et

T
'Z

tr 
O

'T
-� 

-t7'C
fi

W
e
t 

t' 
317 

9
'C

I7
6, et, 

9, et, 
z I trt,

1, Cf7 
9, ZiT 

9' et
17'C

t 
Z

'Z
tl 

O
'tM

Z' 
C

tr 
-v zt? 

f7, "
Z

'C
t 

O
'Z

i7 
O

'tM
9' Zt7 

O
'Z

f7 
8
'C

f?

S
lam

 
9LT69T

nv- 
Z

tT
68T

siam
 

9frT69T
sTar., 

5f7i6si
sT

L
A

 
"

T
69T

sl,*
i 

5906ST
sl&

i 
Cia6gi

siam
 

-C5699T
S

la
t,'. 

T
5698T

sTam, 
z�699T

su
i� 

Lgo6qT

.A
V

 
.1 

.1
1
-w

 
X

IIx
.

I 
X

L
�w

 
-A

V
G

sO
.IO

V
 

U
I

-4
8

9
7

4
s/.2

11 .1ve.L
 

JjO
p
u
q
w

T
s

-A
V

 
T

m
. q 

X
"
'w

9
5
0
 

T
.S

-F
-

'T
4
q
2
u
q
j4

s
S

u
v

4
sm

ia

.A
V

 
'T

I7A
 

'X
14-1

S
qU

T
O

C
L

I.zad
T

.T
n

.A
V

 
'U

T
 

'X
V

A
I I-IT

'qT
I'w

2
la

m
 

G
-E

G
L

'E
I

.
O

N
 

9P
L

-I'l

.IRON 
814L

Ia

-p
o

g
'a

allies
t(ST

U
T

a 
O

N
G

lT
a

co10HIL
4

a12w
to

 
0)

14 
WF4

0 
tto

a
10.

am
um

n 
'M

-zi?
 

-- 
C

I'IIIIW

IA
 

3119V
I

(p
a
n

u
iv

o
o
) 

T
96T

 
'iC

 
H

ouvw
 H

onojjH
L 

I 
H

O
W

A
-V

IV
G

 
U

U
M

S
M

I 
dD

 
M

I&
O

M
S



pr.T
M

 IqO
uT

-9/c 
Oeq4 p

u
o

-e
s
~

o
~

to
u

 
suata~

oads 
a9zom

 Jo 
euo .Jo

j 
sO

uT
pva.I 

aq 
sapnivoux 

A
.a

&
w

~
v
S

%
 'x

ep
u

j 
111W

.ez~ 11TH
 

ea
 eT

n
n

T

96C

e~
oll

'1o17
bj6C
't79c
'Oh17
t.Z11
je9

c
Le58C

911

179e
99C
9CC
9CC

99C
99e~CC

0
O
"
1

17917
9117
ZCt,
0917
17917
9117
1
7
9
1

v
6
C
C

'eu
c

L.65c
/1ZC

12£z

tioc

95Z

99£
z6C

09C.
z
6
C

99£
91,C

-A
y. 

U
T

H
 

*XV14 
.-

A
V

 
U

T
 

*X
~

ss0
J

lo
~

 
U

l

' 
-z98 JJ0 / 

1 W
 

S

911
O

ZT
911
1711

911

1711
1711

16-16

6606

ZC1

0171T

6C1

/IZ
T

j

-A
V

 
*
U

n
i 

Xe74

2
u

T
sa

n
s

Z,~ Z
I

V
,*

9
-
Z
1

9. 
z
1

59zT

9* Z
1

0. Z
1
 
Z
1

V
Z

T
1Z

 Z
1

T
'Z

.q Z

Z
*
 CT

v C
T

z' C
T

0
o
 C
T

0
.
 Ci

0
1
 CI

0
*
 Ci

-A
V

. 
-

I TrW
 

X
L

er

s~
u

T
3
T

d
'szedI-e

9
'
 Ci7

L
IC

t
Z

* Cii
0. C

l,
Z

* £17
Z

' C
i

I
.
 Ce
t

Z
* £17

0
.
 z1
7

S
, Z17

0 
?17

0 
Zfl

ti*
 Z

A
7

0
.
 Z1r

0
. z1i

1
7
*
 

1
7
1

fl7 17

0.1717
0.1717
Z

."7
1

0.171
0O

.71
0.17it

I
q
I

'v4q2TO
P 

s-csvs

Z 
19/9 

/
C

Z
 

1
9
/a 

/C
Z

 
1

9
/a 

K.;
Z

 
E

/z
/

Z
 

19/tL
2/Z

Z
 

1
9

/c2
/z

Z
 

1
9
/cz/z

Z
 

1
9
/6

 /Z

0 N
T

 
ep

w
P

I OW 
a~laa

QHV0jEmXNT 
9
'
r
i
-
?
 

-- 
a 

711w

IA
, a'ie9YL

(P
enU

T
rru0) 

1961 
'TC 

HOHV'W 
Hor07io.L 

1 H
O

M
iV

V
1V

a 
S

"l.IIS
M

I 
aC 

luvkm
ls

a) ,4 'H
 .

aA
.

6,5o-

Z
1901

V
6
6

17, C
oT

.I t
0
1

L
I
.
 

ZO1

CTI
61C

0
*
0
0
T

91T0T

C
 66

V
6
6

t
.
 £17

Z43433-P
alco

r_O
S..

92eiJO
A

V
 1TTH

 
uin

.,q.m
IVY,
I q.m
.a.m
.a.m
.V

m
.a.pl
.a.m

1
9
/
t
T
/
C

19I/.1/c
19/LT1/C
19/1,1/C
19/1,1/C
19 Z

IC
t/

19/a,/c
19/1,1/C

C
C

t68E
zC169T
1EC1691
o
C
T
6
8
!

6zT69T
9zE

68i
Lz1691

1{sW
.C

TA
 

.01i 
.



"
IT

M
 
tl0

u
V

-9
/C

 
atiq

 
p

u
ag

aq
 

ajo
-4

 
qoTEtm

 
su

ataT
o
o
d
s 

9.10m
 .10 

quo 
Io

j 
s,2

u
T

p
v

aj 
aq-4 

sq
p

n
jo

u
T

 
a
2
e
ja

A
e
 

eT
q

lv
.
.

V
N

0 
�q

19 t 10
e�43
5 

U
�l 

4)
m

4-D
 

-
3

C
 E

" ill.
S.co
PS4.3
C

HP
.

9
)

-
H

40C
E

%
 
x
9
p
u
l 

T
T

7W

%
 lljo

z
o
v
a
 

T
M

:92,ezaA
V

 
T

M
 

9A
T

,4vlnm
no

z
o
o
m

9-60-1
0,001

9 'TO
T 

....

o
lo

o
l

0 T
O

O
T

0
,0

0
1

5 ' W
l

6oT
 

-

T
T

T
 

-

0041

0117

V
TTfr

re'li?

'T117
'Z

oi?
.,6

6
C

ezz'7

: 8
2
 W

G
A

V
 

T
T

'�Jj 
'4

U
a

J
=

lo
V

e
il

T
9//,Z

/C
lg

/z
z
/c

T
9 

Z
Z

/C
T

Z
Z

/c
T

g/oz/c
.T

9/O
Z

/C

9cc
oze
gee
ZTE
9
ze

9
9

C

0
,5

t
ZI"
S' "
0. im

47, tr17
Z' 5t

-
T

9/trT
/C

T
9/SZ

/Z
-

T
9/L

Z
/Z

-
T

9/O
Z

/Z
T

9 O
Z 

Z
T

9/5 
Z

.d.m
.,,.m
.a

.fA

la
lm

.d
.m

.V
m

,

zT
z6R

T
09T

69T
69T

69T
z5T

68T
T

�T
69T

05T
68T

z6C
gUZ�c
z5c
g/,C
z6C

c9c
"/,gc
,L6C
L

.C
/,c

tg9c
,T6C

fee
got,
9"o"z6C
9Tt

Z
Z

I
9101
9C

T
U

T
Z

Z
T

9CT

9!Z
T

 
V

Z
T

 
O

'C
l

9
.z

l
Z

IZ
T

 
91T

T
oC

T
 

Z
IZ

I 
9,C

T
9'Z

T
 

V
Z

T
 

tr'C
T

6'Z
T

 
Z

'Z
T

 
fi'C

-1
Z

'Z
T

 
O

'Z
T

 
C

'C
T

9, C.# 
9, Z-4

Z' 
Cf7 

O
' Z

fl
v 

fm
 

9
'e

t?
9

'C
tl 

17'Z
i7

9
1
cf, 

z
lc

t
6, C

t 
z
lz

i7

9"
i79fl
ta

t,
9+rt7
z
e
t?

t0
t

IT
T

frTT
60T
LOT
601:
/ITT

T
S

its
5999t6to

T

crd
V

o
s-d

am
 

I E
rl-Z

I7 
-

0 
'I'IIK

x
i 

z
ie

v
i

-p
a
lIT

E
u
q
n
s
 

saT
dw

es 
ON

..&
v 

x
L

li

,qT
9w

2vam
i 

G
TSLEl

.Poa-d
9-�Va

lqsT
uV

d 
O

N
aT

u
-A

.V
 

-U
W

 
-X

L
�A

auz 
-I-s-T

-

, 1
q
,4

2
u
sin

2U
T

.-.pjT
la

-A
V

 
.1.1-M

 
x
v
w

sq
u
T

o
T

-
,aadT

T
rj

.O
N

 
G

P'6w
I W

I-I 
9,41ea

'A
' 

' 
' U

V
;l 

'X
lU

K
 

A
-v 

U
-LP

I 
X

L
*T

I
G

G
O

.lo
v

 
U

I 
-

-�q
a
q

s/.2
 

-

"
-m

a
j, ijopugurls

to10H

.
tRA

0 
.10

C
V 

0S.
a) 

h
o

w
 

0
0
 

;4
a. 

P
.

M
O

T
E

=
 ;En-zfl -

a T
IIK

IIIA
 ziavi

(iD
on

u
T

w
oo) 

T
96T

 
'T

C
 

H
o

u
m

 
H

D
aouH

i 
T H

ogvw
-viva siniusN

i 
io m

nom
s



'pITrT 
R
U
T
-
S
/
C
 

qq 
p
u
o
~
e
q
 
a.io;4 

tqo~T
q 

suaialoads 
ajow 

Jio 
auo 

J
o
i
 S~uTrPva 

aq{~ SaPnTOUT a8eJ9A
B

 
~l

6'Zol

6
 9
6

tT*86

50l

901

6o1 
0
6

0OEl 
92.

901 
I
L
.

C
*
 zi

Efsr 
O'CT 

9?lT 
6'CT

0
.
 Z6

%
 '
J
o
q
0
L
i
 ru

x
N

C
.
 Ci7

C
.
 Zf7

61'7 
Z

l17
9117, 

901t7
VC1C7 

911i7
17* 171

19/Cl/C
4
 

9
 

.
/

2
,
 19/0?/z

.A
. 

010691

a
m

o
E

~
r1

_
,iiE

-f 
-- 

i
 TniW

ix 
-
R
I
F
V
1
L

-
p
e
-
4
p
l
q
n
 S
a
 

s 
telIs 

oN

*A
yV

 
*

1
1

7
 

*X
vx

M
lP

4 
*
V

 IG
d
 

lq
v

u
a
s"n

9

EN 
*uW 

Xe~ 
-AV 

*
u
I
T
W
 *x LW

sjuTod 
q
l

I jadT
T

L
-0 

lq
 4.r9P.1 

G
T

S
1~

q

*
 ONT 

ePLI
4
 0
 Xl
 

1 u
q
.
 

c
i

.M
~

q
~

a
I'1

 
'In

Z
tl 

-- 
H
 
711Wi

x
 ~~Sla"J

(Pautr~luoO) 
1961 

'IC HOD7IIW 
HMfl0UJ11 

Houvv--~rLva 
C.-Laiti1ENi 

EO 
X

- 
f
"
l
E
v
'

c1 to

N
 004

0
5..

0coI..

V
Z

 O
1

VI10l

9.001

r
L

.e66C

ZlC
 

17z17
gzC 

0017
Z~c 

r

99Z 
00o7

zzU 
09C

08Z 
0017

UH0'-4
4+3
cHF.043'
-
i 4

5
4
0

54 I

*Ayf 
*U

 
X

eaw
 

'A
y 

*
U
.
P
A
 

']
s

s
o

jo
-i 

.
U
l

q
a

o
ils

/.2

I re
o
x
 

J
j.o

p
u

q
u

rrs

T9/zz/c
-E94/L 

C
1
9
/T

 I
C

-poe7a 
M

4ST
U

;.q 
*0 



im4
 14
to

e�
v 

4
.
7

+
� 

r)
-4

 
0
)

4
3
 
"

0
 

2

r.
" 

a.

I..
0124
-�

C
-4

cd

t��40.1
4r_

-
H

-bIL
.

0�2

i,O
D

10-i

/C 
eiq-4 

puo.R
aq 

azo
4

 
gop4m

 
su

aw
-p

ad
s 

ajo
m

 
.10 

G
U

O
 

JO
j 

S
P

U
T

P
ew

 
G

q4 
G

G
PnTO

U
T 

99'W
G

A
V

114TM
TT. R

O
U

T
-9 

lqjt.

%
 Ix

a
p
u
i 

T
T

T
H

%
 1.10-40va 

T
T

T
H

:.92W
G

A
V

 
TTTW

 
G

A
T

41nm
w

no

:92p-za&
V

 
T

T
R

I 
4

u
e
ju

n
o

T
g

/o
z
/c

 
.,E.m

 
6

tU
si

T9/O
Z/C

 
-

'JIM
 

9tT
68T

T
9/T

 
/C

 
am

 
6t692T

T9 I 
/C

 
e
p

, 
gt7699T

'P
oeld 

lqr-T
ul-d 

.'O
N

914V
a 

9T
T

J

v
9
6
 

5IT
T

T

V
T

O
T

 
-[I go'[

c9c 
T

5C

LqC
 

69C

,65C
 

O
ZC 

t9C
 

t-ti8C
 

17K
 

9"
,0

5
c 

oze 
goal 

-e55c 
ozc 

0017
'59C

 
gec 

tlg+l 
59C

 
tioc 

eft
�qzc 

qzc 
zC

f, 
Z

ee 
o
ze 

Sol?

'A
V

 
'U

T
W

 
'X

B
jJ 

'A
V

 
'U

-W
 

'X
V

14
S

S
O

JO
V

 
U

I
,4

9
0
7
4
e/.2

le
v
e
l jaopuew

la

6
'o

o
T

6
'o

o
T

m
 

,. 
.

.
.I

m60-E 
02 

ZCT 
.

47TT 
99 

CCT
zTT 

96 
zCT

trTT 
Z6 

tiCT

.A-v 
I U-P.1 

X
uw

92 Es 
-

-[ I S 7
T

- 
,

, M
12ug-14S

2uT,4s.xnq

Z
'66

q.-poT

.
5-.ZT 

a ,.1
91 Z

T

Z
'Z

'l 
6

'T
l

I I zi: 
Z

IT
I

L
I ZT 

z
lz

i
-6'Z

T
 

TIM

.A
� 

I T
.M

,

M
O

T

0100T

LI Cil

LI C
17

9
'C

l? 
i7' Z47 

O
'"

1� III Cf, 
z
lz

t 
'?, fr�

V
c
t 

tzt 
ZI"

.6'C
t7 

trl Ct7 
o'gi?

-AV 
.U.P.-,I

, .
xw

'clT
14tl2T

q
v, 

G
V

S
L

g

19/c /c
T9 IC
T

9 9T
�C

T
9
M

/Z

.ON 
GREW

I t[D
Y

T
 

al4ua

i7'C
T

5, Z
-1

V
C

T
9'C

T

.X
rq

S,4.U
-V

,a
9
d

T
Iv

o

I

?i. 
.M

O
M

=
 

'E
ri-zil 

-_ 
r T

i3x
P

�w
 

iix
 

sliu
l

C
IA

 
0),

cli 0
0) 

W
W

 
0

co t.. 
(P

en
u

vw
oo) 

i96T
 

'TC 
H

O
M

I 
M

IM
I 

T H
D

H
V

W
-V

lV
a 

S
IU

M
S

M
 

JO
 M

U
M

S
a. P

.



'4'uJA
TI 

to
u

I--g
/C

 
otc; 

puo.&
9q 

Q!zO4. tR
oT

q 
sueurpeods. ejow

 
io 

atuo .o
j 

s2u~pvaz 
ait, 

sapn~ou-T
 a2la.z~e A~

6
'o

o
i

'7 
.t1 io

v
6

6

Z
' 96ZItT

OTT

99C9Cc

0917
z6C

0017
zci7

99Z99Z

f99z

0017

l7gc

A
 y 

U
T

 
W

 
*
 ~ 

*
 A

 y 
*U

 W
 ' 1LW

sso*Iov 
ul

'Jua~l jjzO
puqm

T
ar

011 
179

901 
99

601 
56

ITT 
2.6

c-TT 
89

6Z
1

1:171
Z21

'C
I

-A
-I 

*U
E

W
4 

*X
~

aws~ 
*
's

la

910O
T

0*00T

61 zi

6cZi 
V

ZT
L

tZ
T

 
1,Z1

6? T
 

T1ZT

t9
6

9 
g6

5 .
Cl7

9,Ci
9* C

T
cl ci
~ ci

C
, CT

.A
V

 
U

T
N

 
X

n
SqU

iO
dL

* 'X
G

puI 
ii-I-9

92-eaeA
y T

1
1
T

H
 

9AVe.LxTruao

V
Z

 t 7 
Z Z

17 
91cf

7
Z'C

i7 
Z*Z17 

0f tM

2Z' 1 
0'Z47 

9cf7
6,Azi 

utzfi 
*xC

i

qT
'1qZT91A. 

STse

I 
19/91/c

I 
19/cl/c

I 
19/L. Ic

I 
19/ z 

C

0ON 
aepw

I W
K 

aqErj

T
9/1z/c

1
9

/zz/C
19/cT

/C
19/6 

A
:

19/6 /C

*poeqj 
4qSW

T
U

 
f 

O
N

M
O

0SC
M

M
 I 

g'i-Z17 
-

X
 TIIW

n
iix 

i'IaV
I

Cpanu1vwo) 
1961: 

'IC
 H

O
M

V
 H0fl0M

I1 
1 H

ourw
-nvJa 

uL
fljhsN

 
.10 X'&IvNfS

cv 'o0P
. a0.

L.* 
O

T

L.*96

u0

4
,3
U

)
C

1

4'"C
H

~0

S
&

IM

S
IM

~L1691
z91691
/,8068T
M

0691
ttgo6sT



'pIrT
M

 
O

uT
--g/C

 
a
q

j. puo.E
aq 

earo; 
iqo~tl 

su
ou

r~ogd
s 

9ejot 
jo

 
qu

o 
jo

j 
u

p
L

q
q

q
. 

S 
gU

pP
t8Jetfl. 

9
2

.IS
a

A
v

 
S

T
R

I

%
 'J

o
'p

o
i Tarw

:a2vaaA
V

 
fl-lw

 
e
A

-l;e
tr

n
o
n

B
92J8'A

V
 

T
I1W

 
'Iu

aJM
D

l

19l/C
T/C

Z
 

1.9/ar/C
Z

 
19/6 IC

Z
 

19/C
 IC

Z
 

T
9/z IC

Z
 

19/1 IC
Z

 
T

9/9z/z
Z

 
T

9/9z/z

T
9/O

z/c
19/04/C
T

9/04/c
T

9/04/c
T

9/5T
/C

T
9/5T

/C
T

9/5T
/C

T9/~1/c

sla
p

sla
p

,
ST

&
I'

S
Iam

SIA
M

sIA
M

IM
M

S
Iap

M

Z17T69T
ciT

j69T
0171691
6C

T
69T

6oT
69T

901691
1.0169T
901691

*
 AV 

*U1W
J 

*XL' 
-AV 

U-qN 
* xuE

ss.0Jov 
U

l
'40914s/P

2

'0'-S

-
V0)

04 
U

,

S..
0 

e2

al42uax4S~

*A
&

V
 

*utm
I 

X
?*l

SJU-VOd.
A

-V
 

*Um
 

*
X

.ON 
ap~w

I 40w
 

014BG

M
D

iV
09~N

lrl 
'IZ

t-- 
I T

IIW

A
IX

 
M

SIV1

(PenU
T

I~u00) 
1961 

'IC
 

H
O

U
M

 
HOW

OHHI 
I H

99V
w

--V
IV

Q
 

alfalU
S

tiI 
A

O
 XU

W
51S

0

4
3
 

V

'-H
 

S..

09

o'Z
6

o05

t'r69
z06

z96O
TT

96Z

9 96
I I O

T

9 1.6

9, C
T

901

LDcCC
, [tie
-eTCC
'efic

'oCa
L,917c

96Z
9zC
99Z
oze
qzC
ZrC
9C

C

09C
0911

1719C

t911

179z
017Z
179z

917z

eO
oc

L.Ooc
,.96
'm

0

9C
C

1n9C

09C

99C
o9C

901
1.01
601rTT
901
OTT
COT
011

ti9

99

OCT
5C

T

CCr
6CT
CCT
9Z1
6C

T

1.6

9' t,
9*117t
0. ~17
Tr Cll
' 117

r, C
1

9' zf7
9' 117

-1 C
I

Z
 C

T
C

, C
I

1. C
T

9 
C

T
9, CT 
9, 11
C

l C
T

9 
ZT

0 
C

T
Z

, C
T

o, C
T

017Tl
9 

1Z

91 CI

Z
. 171

Z
, II

C
 I171

9* 171

1. C
I

0-117
0T171t
0. Z17
89017
Z

' Z1
0. Z

17
0017,

O
 C

et
r Z

7
O

' C17
9, C

ll
0. 

f17
0O*171
0*1-tt?

1qs~u~ 
O

N~

zlzi,



*-~-r-TET 
q

ou
l-9/C

 
eq

q
 

p
u

o~
eq

 
eaxo,4 

M
T~oq 

su
su

i~
oed

s 
9.iou 

jo
 

eu
o 

.zo
j 

s~
r~

p
leeJ 

exjq 
sap-ou-V

U
 

a
k

eja
A

L
-r- 

0
' 

'X
aP

U
I 

1
1
1

%
 -1o':0v 

irrwk

a OU
J
e
A

Y
 
111W- G

AT-;VTM
M

:

:0
2
B

JaA
y
 
1TTT 

'4U
8J.In

eSof7
,46C
VZ117
e
n

i7

.e~i7
L-511
,6O17
-e1717

89C
89C
0017
0
9
C

t79c
99C

z9C
ilec

0817
?C17

9
1
7
1

0
4
7
1

9174

,9
C

.

-eZ9C

1
9
C

T
0t,

o
C

ozC

9?C
9CC
9CC
9CC
O
z
C

8
1
7
1

z6C
l
i
?
1
7

z
/
.
1
7

9117

0017
zC17

A
 V ' u 

T
 H

 
.

~ 
A

 ~ 
*
 U i 4 

"
 v x

essO
.w

y 
U

l

011
901
Z1T
CIT
511
I11
901
II1
LOT

6999-

9
1
8

0
6

9ZI 
CZI

ICI
991
ZZT
6?1
OCT

-A
- 

*U
T

I:w
 .X

E
W

9Z
- 

V
Tsdc

at{;2u8J4S
2
U

T
'.sm

fl

9
1
1
I

£Z
* 1

-
1

9
1
1
I

1
7
*
 

1
1

8
*
 IT

6 
TT

9
1

1
T

'L
- 1

1
91 Z

1

0
 *
I
T
T

0
1
,
1

0
 "IT

1

0
.
 Z
T

1
 I
Z

0
 *
T

0*?Z1
C

, ?
I

91 ZT.
1
.
 ?T

V1 Z
1

O
'C

T

-A
V

 
u7W

 
X

-ex
9s.ulO

ci

8* Z
1
7

Z
. Ct~

1
7
*
 

Z17
17' Z17
9

' C
f?

0
'
 Z17

0
 *
 ?
1

0
 z
1
7

9
 117

8117?
1
7
'
 

117
9
1
1
7
l

t
1
7
 

Cti

9C17

9, Ct7
9, C17
0
,
 517

,
q
l

'V
4

2
T

ax 
S

T
'sle

19P. 
/C

19/9 IC
199 

IC
19/ 

IC
-

19/ 
IC

-
9
/
9
4

-
1
9
/
1
Z
/

-
19/TZ/Z

'ON 
a P

 U
40 

e'w
alU

ctuvogakNln 
I
'
?
1
 
T
I
Z
 

rIWK

A
X

 
3'iqV.L

(PGUUrrvW
o0) 

1961 
'IC

 
HOVWN 

H~flO7AHl 
1
 H
O
U
W
-
Y
I
V
Y
Q
 

SIMfIUSNI 
A0 

l~bkWfS

er%
 to'-4

4Sti S
coS

P.3a
0.111

O
.ZO

I

CL C
II

9, COT

z9c

6 Z
6

71.66

71.66III

O
TT

t7'96

0. Z
1

fil 9
6

W
IT

Zc'-
40)

F
4,

bR4,(14
.

'0
S. 4

CO
S

.

l9
/zz/c

T
9
/
Z
Z
/
C

19g/zz/c
T9/t71/C
19/i71/C
1
9
/
C
T
/
C

-T9/Cl/C
T
1
9
 

/01/C
19/01/C

991691
~99621
1791691
66o691
960691
69069-1
99068-1
190691
090681

*
 2
1

4

2q!'

8
p

e- 
s
~

~
d

 
N

L



SU
M

M
A

RY
 

O
F 

IN
S

T
IT

U
T

E
 

D
A

T
A

-M
A

R
C

H
 

1 
TH

R
O

U
G

H
 

M
A

RC
H

 
3

1
, 

1
9
6
1
 

(c
o
n
ti

n
u
e
d
)

T
A

B
L

E
 

X
V

I

M
I
L
L
 N

 -
4
2
-L

B
. 

LI
N

ER
B

O
A

R
D

F
i
l
e
 

D
a
t
e

N
o
.
 

F
i
n
i
s
h
 

R
e
c
d
.

18
89
99
 

W
.
F
.
 

3
/
 6
/
6
1

1
8
9
0
5
6
 

W
.
F
.
 

3
/
1
0
/
6
1

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

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

M
i
l
l
 
F
a
c
t
o
r
,
 %

M
il

l 
-I

n
d

e
x

, 
%

D
a
t
e

M
a
d
e

2
/2

3
/6

1
2

/2
8

/6
1

M
ch

.
N

o. 3 3

B
a
si

s 
W

ei
g

h
t,

l
b
.

M
ax

. 
M
i
n
.
 

A
v.

4
4

.0
 

4
3

.0
 

4
3
.
6

4
4

.0
 

4
2
.2

 
4
3
.
3

43
.5

C
a
l
i
p
e
r
,

p
o
i
n
t
s

M
a
x
.
 
M
i
n
.
 

A
v
.

1
2
.
0
 

1
1
.
2
 

1
1
.
5

11
.3
 

10
.5
 

11
.1

1
1
.
3

4
4
.0

9
8
.
9

99
.8

B
u
r
s
t
i
n
g

S
t
r
e
n
g
t
h
,

p
.
s
.
i
.
 
g
a
g
e

M
a
x
.
 M
i
n
.
 

A
v
.

1
2
7
 

9
0
 

1
0
7

1
2
9
 

8
2
 

1
1
0

1
0
9

12
.0

9
4
.
2

8
9

.0

1
1
2

9
7
.
3

9
8
.
2

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

g
./

s
h
e
e
t

In
 

A
cr

o
ss

M
a
x
.
 

n
.
 

M
a
x
.
 

W
M

n.
 

A
v
.
 

x
.
 

n
.
 

A
v
.

3
6

8
 

2
5

6
 

3
2
6
 

4
1
6
 

3
5
2
 

3
7
8
a

3
8
4
 

2
8
8
 

3
3

3
a 

4
0

0
 

3
1
2
 

3
7

5
a

3
3

0
 

3
7

7

3
3

7
 

3
7
9

97
.9

 
99

.5

9
9
.7

 
1
0
0
.
8

01 :3 1- 0 1S

aT
hi

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

o
n
e
 
o
r
 
m
o
r
e
 
s
p
e
c
i
m
e
n
s
 
w
h
i
c
h
 
t
o
r
e
 
b
e
y
o
n
d
 
t
h
e
 
3
/
8
-
i
n
c
h
 
l
i
m
i
t
.
 

o
0

cf
a 

c
o

0-
 
0

-'
-.

 a

oo
q

(D o, 0o:0 co



4T
uIT

t 
R

O
U

T
-9/C

 
O

q'4 
PU

O
-9q 

9o10o; 
t'q

D
iV

 
su

e
u

ra
d

s 
ajo

m
 

.xo 
au

o
 

.roj s2u~pieaZ
 

aitl4 
sG

pU
nptr' 

e2P.bA
eA

 
S~TJ

LM
?01

0*001

ITTT

till

II, ZO
T

C
 66

6 96

9, C
t7

O
, C

T

~ XePU
I 1T

W

B
i 

J8A
y 

n0w
 

eq mrpl

:9
2
w

e
A

v
 

T
T

l' 
1
.p

u
.m

o

.e
9

C
V

I9C
ie 9C
,6gc

L~?9C

Sze
SzC
?IC
9CC
9CC
ozC
Sze
?TC

9017
0017

O
t~g

0017
i7 sc
9017
0017

?CTC

TOC

09?
a.?

09?
170C

0?C
99C

A
y: 

U
 

W
E

W
 *

X
~

j 
*A

IV
 

*U
T

W
 'X

'ioa1 
jjO

puaur~s

911
z
il

901
51T

611
TIT
1711
911

50l1
C

6

96TOT
C

6
6616

OCT

OCT

ZC
T

6ZT

6?!

-A
V

 
*U

q
j 

X
1

2u
js.m

n
g

-1 IC
i

0 
lit

1*, Ci

91 C
1

O
9CT

6* 
z1

9.Z
T

1
1 

C
I

1V ?-
9. z
0 *T
I 

?TI
9* ?I
C

 ZI

9, C
i

9, C
T

17* CT

0
I C

T

Z
, C

l

SA
 UT

 
cT

0
. itt

9' C17

9' C17
6, 11

0
. Ct,

9, et
O

* Cl7
?. ?1

9
' ?17

0.117
? 

? 17
17'C

i,

9, Ci7
0.f

9, C
t

01717

Iqi
',4qO 'ap4 S-~sle

-
T

1 //s/C
-

9
/9

T
/C

-
1

/~
1

/c
-

9/ltT
/C

T 9/01/C
T 9/6 

IC
-

19/9 
IC

-
1912 

IC

* oj 
epv~k

ItION 
91B

a~vos~ati 
9-TI-Zfl 

-
0 'rxi

IIA
X

 
T

4I2YJ.

(Panuu~.uO
O

) 
-1961 

"TC 
HOUTA HNfl0l0h 

I 
H

O
E-;q--V

IV
G

 
a1lahIJSN

I 
aO

 XTIVNIM
Sl

cJ co
c 0

02Sq

0.96

8-001

9s~

T 96

VI-

4-PmS.0

o5.~
r
0

 m

* a
1
m

A~m

T9/O
?/C

T
9/0?/C

T
9/0?/C

'19/C
l/C

19/C
T

/C
19/C

l/C

eP09Q

9C
T69T

tC
T

68T
9C

T69T
M

C69T
teo069T
C

eo69T
z90691
190691

q
S

IE
U

M
a 

*
O

F
,

UeI;A



z 
m14

.4. 
I

'-4
 

0)
4, 

~ ~ ~ ~ ~ ~~~~~~4U
rp 

q
o

u
1

-9
/C

 
aet4 

puo.R
aq 

qdO
4 

q
o
t 

sueurpoeds 
eaom

 
.10 

auO
 
.1

0
i 
s~LuTP~aJ 

Gaql 
seprT

houI 
9

2
v

J
a

A
e
 

s-itL

O't6

!
9
0
0
1

ti9c

99C

,Cgc
luc9c
e~tic
e69C
.e96C
'
C
a
C

'99C
e~l9c

o
z
C

9CC
ozC
9CC
9CC
9CC
9CC
9cc

z6C
ii9C

0017

z6C

-AV 
I 

TrW
 

-XVW
S

so
J

io
Y

T
qz

6LU
o6z

IC
C

60C

oliz

99Z
99Z
isoC

qzC

9CC
9CC
z6C

99C

-A
V

 
U

W
,4 *X

16

;e
e
q

ts/.2
'.m

aj, 
paopusuTna

01001

89Z0T

17' 9
6

V~L6

566

9
 6
6

S01

111

Lol
ZTI
'I1T
011
CTI
011
CIIE
1711

0
9
9
9

9
9

9
9
6
9
0
6

9
Z
I

OCT
/
U
T

ii?1
Ctii
ICT
M

C
gC1

-A
V

 
*U

-F
 

*xVTZ

I'q42uaj,4s
*
 2U

~
s~

m
's

9
.
z
l

1IZ
LVZ, ?

-
1

V
, Z

1
9
.
 I

61 z
i

O
' Z
1

T
' Z
I

0
.
Z

1.Z1
T
I
 *

L
IT

T
 

1
TI *
9. Z

T
9-T

1

1
E
 C
T

T, C
T

C
,
 CT

Z
, C

T
Z

, Cl

9
1
 Cl

-A
V

 
I uX

 
*X

vI4

,irodT~e

1 C
t7

LI Ci7
tii zi7

9
'
 Ci
i

Z, Cii

ill Zfi
0
'
 Zii

ii* Zii

tii Cf7

2' Cti
0.I zi7

0
.
 i
m

8' C
i

9* '1
9trtr
9
*
 tt

.
q
I

';~
4

S
~

su

T
 

1[9/Z1/c
I
 

19/11/C
I
 

19/01/ C
1
 

19/6 IC
I
 

19/CZ/Z

1
 

19 
9
/
z
z
/

I Om 
e
p

T
40tw

 
91 

C
i

~~S~J~A
Y

 
11Th 

aA
ed1-1nuV

:9
2
E

J
9
A

y
 
1
1
W
 

u
a.M

D
n

19/UZ/C 
*A

14 
t1269T

19/LZ/C 
d*i 

i1Z
69T

T9/9 IC 
a*., 

6oo69T
1
9
/
9
 
IC 

*AM
F 

900691
19/9 

IC 
la I r~

 
oo6al

19/9 IC 
*A

m
 

900691

*p0811 
4isW

LT~ 
O

R

a
W
0
6
T
E
M
 

2
'
E
l
z
i
7
 

II- 
a T

IIW

(P
~

rtu
T

u
O

O
) 

196T 
'TC 

HOUVK H
O

fl0~i{l 
T H0U1YW

--V1VC1 
S

JU
lIL

S
N

I 
AO

 XETY'W
C1S

-4'-
4

S.S
..

03
r..

'co
H0P

..

t~o ;5..
p

.D
0..

5
'Z

T



'I-p
rT

 
T

4ou-9/c 
eq4 puo-seq earo4 

q* 
suaur~oads 

9.ejot 
qO

 
u

o 
jo

j 
su

T
rp

L
-aj 9A

4~ sapn1ou1 
e~leaaeA

 
s~Tq 

l

tr 16 
V

 C
8

9'86Z
.6

69z

zi~ 
~

c
 

i7gC 
~L

2 
017z 

ozC
eCK7 

OKC 
99C 

T19Z 
fiz 

i~oc

g
iK

 
t70C 

99C 
-.69z 

U
 

ozC

-A
V

 
*trV

tA
 

*X
15P

 
*A

y 
*U

T
A

, 
-X

-
SS.0J3V

U
l

W
G

qa42/ 
2

'JL
eaj, 

jazopuaw
irs

r
 6
6

6
'o

o
1

601

6o01 
L.6 

CzT
C

ii 
69 

6CT
901 

Z6 
1tz1

Z
T

I 
1[6 

CC-[

*A
-V

 
*U

W
7 

*X
vi

21rV
s.2n9

6
'9

6

Z
 66

1
IZ

I 
9
1
1
 

Z
IZ

1
C

IZ
1 

8
9
1
 

S9zl
i7, z 

611T
 

v
C

1

*A'V 
U

. 
T

 P
 

L
sx

~
o

C
 66

9 96

C
, Ci,

9, 1t 
9117t 

9 C
17

Z
'C

t 
9

1
-t1

0 i tr

.q
I[

T' O
N

19/C 
/C

19/61/Z

qpET,,

19/C
Z

/C
 

'i-R
 

991691
19/91/C 

*
A

4
 

92E691
19/6 IC

 
*

A
, 

M•681
1
9
/9

 
IC

 
000691

*p
o

e
)d

 
lq

G
-u

T
, 

0
j\

G
~
~
e
Q
 

ela~i

.aaV
O

ax~
rI 

2EnIzi 
-- 

b
 

TIIfl'

XIX 
M

U
E

V

(panuTw
4oo) 

1961 
'TC 

HOUVW
 

H
O

fl0M
I 

T 
H

D
IM

T
-V

.V
U

 
aL

O
IIJS

N
I 

.iO
 XIM

I-flIM

O
s iO

c 00S.
A

.00r..

U04
-,

-P09

oI-

1 0

.H
4
-,

03 H
-d H

.



S
U
M
M
A
R
Y
 

O
F 

IN
ST

IT
U

TE
 

D
A

TA
--M

A
RC

H
 

1 
TH

RO
UG

H 
M

AR
CH

 
31

, 
19

61
 

(c
o

n
ti

n
u

ed
)

TA
BL

E 
X

X

M
I
L
L
 
S
 -
-
 4

2
-L

B
. 

L
I
N
E
R
B
O
A
R
D

F
i
l
e
 

D
a
t
e

No
. 

F
i
n
i
s
h
 

R
e
c
d
.

18
91

57
 

W
.
F
.
 

3/
22

/6
1

1
8
9
1
5
8
 

W
.
F
.
 

3/
22

/6
1

1
8
9
2
1
1
 

W.
F.
 

3/
27

/6
1

C
u
r
r
e
n
t
 
Mi
ll
 
Av

er
ag

e:

C
u
m
u
l
a
t
i
v
e
 
Mi
ll
 
A
v
e
r
a
g
e
:

M
i
l
l
 
F
a
c
t
o
r
,
 %

i
i
l
l
 
I
n
d
e
x
,
 %

M
ch

.
N
o
.

2 2 2

B
as

is
 

W
ei

gh
t,

l
b
.

M
a
x
.
 

M
i
n
.
 

Av
.

4
4
.
0
 

4
2
.
2
 

43
.4

42
.2
 

4
1
.
6
 
4
2
.
0

4
2
.
8
 
4
1
.
8
 
4
2
.
1

4
2
.
5

43
.6

97
.5

97
.5

C
a
l
i
p
e
r
,

po
in
ts

.
a
x
.
 

M
i
n
.
 

A
v.

12
.6
 

12
.0
 

12
.3

12
.1
 

11
.2
 

11
.8

12
.0
 

11
.2
 

11
.7

11
.9

12
.0

99
.2

93
.7

B
u

rs
ti

n
g

S
tr

e
n

g
th

,
p

.s
.i

. 
ga

ge
M
a
x
.
 M
i
n
.
 

Av
.

13
9 

10
3 

12
2

13
2 

87
 

11
7

13
5 

10
6 

11
8

11
9

11
6

10
2.

6

10
7.

2

E
lm

en
do

rf
 

T
ea

r,
g.
/s
he
et
 

.
I
n
 

A
c
r
o
s
s

M
ax

. 
M
i
n
.
 

Av
. 

M
ax

. 
M
i
n
.
 

Av
.

38
4 

30
4 

33
5a
 

4
0
0
 

34
4 

3
8
9
a

4
2
4
 

2
8
0
 

3
3

9
a 

40
0 

33
6 

3
6

2
a

36
8 

27
2 

30
9 

4
0
0
 

33
6 

3
7
0
a

32
8 

3
7
4

32
4 

36
4

10
1.
2 

10
2.
7

99
.1
 

10
0.
0

TA
BL
E 

XX
I

M
1
L
L
 
T
 
-
-
 4

2
-L

B
. 

LI
N

ER
B

O
A

R
D

N
o
 
sa
mp
le
s 

s
u
b
m
i
t
t
e
d
.

"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
hi

ch
 
to

re
 

be
yo

nd
 

th
e 

3
/8

-i
n

c
h

 
li

m
it

.

Da
te

M
a
d
e

3/
12

/6
1

3/
12

/6
1

3
/
1
5
/
6
1

o
c
 e

1 
0

o0
 

M
D

O o
.1

ID 0 0-

31 o* 0
.

0.

0 -D
 a

P



Fourdrinier Kraft Board Institute, Inco Page 31
Project 1108-13 Progress Report 168

PART II: COMPARISON OF RESULTS OBTAINED AT THE INSTITUTE OF PAPER

CHEMISTRY WITH THOSE OBTAINED AT THE MILLS

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. Mill

test conditions are shown in Table XXII, where it may be noted that the at-

mospheric conditions used prior to and during the testing period were rela-

tively uniform for the mills which reported this information0 However, the

preconditioning and conditioning time periods varied considerably

A summary of the Institute and mill test results for the current

period is shown in Table XXIII, and a comparison of percentage differences

between Institute and mill test results is given in Table XXIV for the cur-

rent period and the two previous periods

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

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

caliper, bursting strength, and Elmendorf tear. In Table XXIII the over-

all average difference between Institute and mill results is shown for

each of these tests based on the current mill averages--ioeo, based on the

data for all sample lots submitted by each mill for the current period0

In addition, the maximum difference encountered in comparing the Institute

and mill test results for a given sample lot is shown In Table XXIV, the

over-all average differences shown for each test-in Table XXIII have been

calculated on a percentage basis for each millo In addition, for purposes

of comparison, the average percentage differences for the preceding two

periods are showno ...
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It may be noted in Table XXIV that for the current period the

largest average percentage difference between the average basis weight re-

sults of the Institute and those of a given mill on corresponding samples

was two per cento By comparison, the largest average percentage difference

noted for the previous two periods was also two per cento Further, it may be

noted that the average basis weight results for Mills I, J, K, L, and P were

higher than those for the Institute, whereas the average basis weight results

for Mills B and D were the same as the corresponding results for the Institute,

and the results for the other mills were lower In general, agreement between

Institute and mill basis weight results was good

The maximum variation in caliper for the current period was five

per cento This was slightly.lower than the maximum variation of six per cent

for the previous two periods Compared with the Institute's results, the aver-

age test results for all mills were lower Agreement was very good for the

majority of comparisons of Institute and mill caliper results. Only the varia-

tion for Mill A appeared to be excessive

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

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

maximum variation for the two preceding periods was eleven per cento The

average bursting strength results for Mills A, B, I, L, and P were higher

than those for the Institute, the average result for Mill M was the same as

that for the Institute, and the average results for the other mills were lower

Agreement between Institute and mill results was very good with the exception

of the variation noted for Mill Ao
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It may be seen 'in Tables XXIII and XXIV that the average machine

direction tear results for Mills D, G, N, P, Q, and S were higher than'those

for the Institute, and the average results for the other mills were lower The

maximum variation for the current period was fourteen per cent which was lower

than the maximum variation of seventeen per cent associated with the two pre-

ceding periods Agreement between the Institute and mill results was generally

good. However, the variations for Mills E, M, and 0 appeared to be excessive

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

noted that the average results for Mills E, I, M, and 0 were lower, and the

average results for the other mills were higher The maximum variation for the

current period was twelve per cent, which was slightly lower than the maximum

variation of fourteen per cent for the two preceding periods0 ' As in the case of

the machine direction results, agreement between Institute and mill results was

generally good with the exception of the variationsfor Mills L and P which appeared

to be excessive

The comparisons of Institute and mill data for individual sample lots

are given alphabetically in Tables XXV to XLIII for the various mills In all

the comparisons given in Tables XXV to XLIII, the Institute9s test values have

been used as the reference line

The readers attention is directed to page 3 of this report where

the comparison of Institute and mill test data is summarized to show the

number of mills (and the percentage of all mills which this number represents)

whose average test results for the month of March fall within designated per-

centages from the average test results obtained at the Instituteo
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