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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-lbo fourdrinier kraft linerboard being produced by each of the

participating mills and by the industry as a whole0 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 strengths

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 tre mill and the Institute0 The mill data are sent

to the Institute, and a uompar7-son cf Institute and mill test results is

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

objectives described above, tne baseline study is accumulating an invalu-

able ever-growing reserve of background information essential for the

intelligent evaluation of specifications of any kind,,

During the month of November 0 one hundred and twenty sample lots

of 42-lbo fourdrinier kraft linerboard representing the production of six-

teen mills were evaluated at The Institute of Paper Chemistry, Shown below

are the maximum and minimum current mill average for each test (the current
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mill average is the average of the results obtained on all sample lots of

linerboard submitted 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 be-

ing maintained by the industry as a whole to the degree that the industry

is represented by the participating mills 

Maximum Minimum Curre:
Current Mill Avo Current Mill Avo FoKoIo

Basis weight, lbo

Caliper, pto

Bursting strength,
poSoio gage

Machine direction
Elmendorf Tear, go/sheet

Cross-machine direction
Elmendorf tear, go/sheet

4404

1304

117

367

405

42°6

11o6

98

291

334

43o6

12o6

109

328

371

As mentioned previously, the study provides a procedure whereby

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

tained on corresponding sample lots of linerboara 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

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

sults obtained at the Institute on corresponding materalso

nt
Avo

'-*_*4 .V;,yf . _
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INTRODUCTION

The objective of the continuous baseline study on linrrboard 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 verification0 The first

objective mentioned above is implemented by the weekly sampling of the

product of each machine manufacturing 42b-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-,-namely0

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

the testing of analogcus samples by the mill and the Instituteo The miLl,

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

results is included in the monthly reports :In addition to fulf'filing the

two prime objectives which have teen described, the baseline study is acounu-

lating an invaluable eue:-..growing resenre of background information essential

for the intelligent evaluation of specifications of any kind

The dual objectives of the continuous baseline study on liner-

board have been describe. in the preceding paragraph0, The remainder of the

report presents the tes- results for tne linerboard ismpLes which were

evaluated during the nonth of Noc-rmbern In line with the dual nature of

_J
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the study, the presentation is divided into two parts Part I presents

the results obtained at The Institute of Paper Chemistry, and Part II

presents a comparison 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 code0 Atten-

tion is directed to the fact that the bursting strength results presented

in these reports have been obtained, beginning in April, with the 'new '

diaphragm. By "new" diaphragm is meant the composition and style (fillet

filled in) introduced by Bo Fo Perkins and Son, Inco The same diaphragm

distension characteristics, namely, 40-45 poS.io at lo8 cmo distension

were used

J
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PART I: PRESENTATION AND DISCUSSION OF RESULTS OBTAINED AT

THE INSTITUTE OF PAPER CHEMISTRY

During the month of November, one hundred and twenty different

sample lots of 42-lbo fourdrinier kraft linerboard from sixteen different

FoKoI, mills were evaluated at The Institute of Paper Chemistry. A tabula-

tion of the number of samples classified according to mill may be seen in

Table I,

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

5o In addition to a comparison of the current mill averages for the various

tests, Table II also shows the current F.K.I. averages, the cumulative F.KoI.

averages, and the FoKoI indexes. The current F.KoI. average represents the

average of the current mill averages, whereas the cumulative FoKo.I average

represents the average of the current FoKo.I averages for the previous

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

rent report, the cumulative FoKo.I average covers the period from November 1,

1959, to October 31, 1960. The FoKoI. indexes are obtained as follows:

current FoKoIo average x 100 - FoKI. index (%)
cumulative FoKoI. average

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

quality with previous results. For example, the current FoKoIo average

basis weight is 4306 lbo, and the cumulative FoKoI. average basis weight

is also 43.6 lb. Hence, the FoKoI. index for basis weight determined in

per cent as previously described is 100oO and indicates that the current

I
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F.K,I. average basis weight is the same as the cumulative F.K.Io average.

TABLE I

NUMBER OF SAMPLE LOTS SUBMITTED BY EACH MILL

Mill Code

A
B
C
D

E
F
G
H

I
J
K
L

M
N
0
P

Q
S
T

Number

9
9

10
8

7
10
0
8

2
0
14

6

0
6
5
2

6
9
9

Total 120
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Figure 1. Comparison of Basis Weight Results for November, 1960

Figure 2. Comparison of Caliper Results for November, 1960
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Figure 3. Comparison of Bursting Strength -Results for November. 1960
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Figure 5. Comparison of Cross-Machine Direction Tear Results for November,
1960
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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 Mill D had the highest average

basis weight of 4o.4 lbo, which was approximately 5o7% higher than the 42-

lbo specification0 The lowest average basis weight of 42o6 lb. was asso-

ciated with Mill P and was 14% higher than the 42-lbo specification. 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 4308 lbo to 43o6 lbo

A comparison of the average caliper values for the various mills

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

llo6 points for Mill A to a high of 13o4 points for Mill Fo The current

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

cumulative FoKolo average of 12o7 points.

The average bursting strength values given in Table'II for each

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

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

from a low of 98 for Mill P to a high of 117 for Mills I and' Q The current

FoKoIo bursting strength average was 109 poSoio gage, which was slightly

lower than the cumulative FoKoIo average of 110 poSoio gageo

The Elmendorf tear results shown in Table II for the various

mills are presented graphically in Figures 4 and 50 From these presenta-

tions it may be observed that Mill L had the highest machine direction

_J
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TABLE II-A

PERCENTAGE DEVIATION FROM 42-LBo BASIS WEIGHT

,SPECIFICATION

Mill Code Per Cent

A
B
C
D

E
F
G
H

I
J
K
L

+204
+400
+204
+507

+303
+206

+4°0

+3o8

+306
+408

M
N
0
P

Q
S
T

+5.5
+4o5
+1.4

+5.2
+308
+403

II
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tear average of 367 go/nshea t and Mill C had the lowest average of 291 go/
sheet0 It may be further noted that the highest cross-machine direction

tear average of 405 /h!t,, was associated with Mill L and that the low-

est average of 334 .,/nh.,r,t was associated with Mill Co It may be observed
also'in Table II and 4 ,and 5 that the current FoKoIo averages for

machine direction and ro;'S3-machine direction Elnendorf tear are slightly

lower than their respe c.ir Cumulative FoKoIo averages

A compare. h-*A com parior ' the FoKoio indexes indicates that, for the cur-

rent period, the current F,,K average for basis weight is the same as

* the cumulative F0oEK,. ',-rge and the current FoKoIo averages for caliper,
. ^bursting strength, ,macIr,, direction and cross-machine direction Elmen-

*4dorf tear are sligh t ly l,cr than their respective cumulative FoKolo averages

e VIn order :- C mnpre the variation within a given mill, the test re-
suits for the -A.% 4;.i mills have been tabulated in Table III to XXI

alphabetical e .i- i u .;. . .r the current and cumulative average, a mill
factor and rE '! - .--t ' factor and _-A 'ec - !... for each millo The current mill average
represents e av-r -. l o.-b t., ., aerepresents -- . esut obtained for all samples evaluated from
a given mill -.a given mill _:-.- - . r- -' .t period The cumulative mill average for

¢ *each test, o- - " : -...-.. represents the average of the current mill
i- averages for -e :- - '--. '.wt/c months excluding the current period0 The

.mill factor an- -- * ' are obtained as follows

c._:-, '........i.. x 100 mill factor (%)

i;i co -O . i'i...l'- x 100 = Mill index (%)

:'
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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 FoKoIo 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

I-1
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PART II. COMPARISON OF RESULTS OBTAINED AT THE INSTITUTE OF

PAPER CHEMISTRY WITH THOSE OBTAINED AT THE MILLS

asi- ~ As a supplementary part of the Continuous Baseline Study, comparisons

|. of the mill test results with those obtained at The Institute of Paper Chemls-

try on corresponding samples have been included in this report0 Mill test

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

pheric conditions used prior to and during the testing period were relatively

uniform for the mills which reported this information However 0 the precon-

dtioning and conditioning time 'periods varied considerably0

I''

I
IIS
;

lit

l'zIs

I
i',

I

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

current period and the two previous periods 

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

the level of agreement between mmll 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 period

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 shown
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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 three per cent. By comparison, the largest average percentage difference

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

noted that the average basis weight results for all mills were lower than

the corresponding results for the Institute. In general 9 agreement between

Institute and mill basis weight results was good

The maximum variation in caliper for the current period was six

per cento This was lower than the maximum variation of eight per cent for

the previous two periods Compared with the Instituters results, the average

test results for Mills H, I, K, and N were higher, the average result for Mill E was

the same, and the average test results for the other mills were lower Agreement

was very good for the majority of comparisons of Institute and mill caliper

result Only the variation for Mill B appeared to be excessive

^ '~~~~~~~~~~~~
I

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

exhibited a maximum variation of eleven per cent for the current period0 The

maximum variation for the two preceding periods was seven per cent. The

average bursting strength results for Mills C9 D, and N were the same as the

corresponding results for the Institute, the average results for Mills A, B, H, L,

09 P, S and T were higher than those for the Institute, and the average results

for the other mills were lowerO Agreement between Institute and mill results

was very good with the exception of the variations noted for Mills P and To

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

direction tear results for Mills E and H were higher than those for the In-

stitute, and the average results for the other mills were lower The maxi-

mum variation for the current period was thirteen per cent which was lower

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

preceding periods. Agreement between the Institute and mill results was

generally good However, the variations for Mills C, U, -and T appeared to

be excessive

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

noted that the average results for Mills C, E, F, H, K, 0, 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 eleven

per cent, which was slightly lower than the maximum variation of thirteen per

cent for the two preceding periods As in the case of the machine direction

results, agreement between Institute and mill results was generally good

However, the variation for Mill H 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 Institute's test

values have been used as the reference line

The reader's 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 repre-

sents) whose average test results for the month of November fall within desig-

nated percentages from the average test results obtained at the Instituteo

t

I

I!
IS 



,s2
u

lp
v
e
s 

T
vnpT

A
T

put 
6

4
; 

jo
 

w
tn

~
o
; 

a
tn

. w
o

j; 
PG

;W
tn0iE

D
 

an
V

 
u

leP
 

.2E
~aA

g 
IT

I 
;u

a
-'n

o
,, 

Iv' 
a-

flT
M

T
T

 
4

o
Ifl-9

/g
 

e
t4

 
p

u
o
~

a
q

 
a

a
o

4
 

4
3

;4
n

 
su

ew
~

o
ed

s 
a4ow

 
ao 

8140 
J
o
j 

s2
iflp

ea
d

 
sq

, 
sep

n
p

o
a

n
 

a
3
~

J
a
t 

sz, -

0017 
6z- 

TCC 
09C

 
Z

+ 
a
n

 
O

n
T

C
'o- 

C
ITT 

9rn
g' O

- 
9
,z

g
o
i

7
t

-aL6C
01~7

V9017
e
9

lt7
zotl7

LI

C-ti-
4z-

O
r-

D
dI 

*JJ'G
I

V
- 

%
Z

V
G

L
 JJO

puL
G

M
T

l

Sze
icC
Z

IC
617C
6tC
6aoaC
Tee
Sze

Z9C

L6ZC
S.9 C
EZ9c
e95C
e/ 5
e62C
eg9C

i7 
601

Z
+ 

ZnT
Z

+ 
6or

2-- 
611

C4 
20ol

C
+

 
911

C
+

 
IT

n
0 

OTT

C
iT

ITn

C
IT

SOT
OTT

TITIW
 

b
I 

'JJci 
TThW% 

oar

,q2uassn

590-
010

1a.0-

10-
V

 0+
C

 *
 0l

W
~IT

9
tIT

0 *IT
T

9 *IT
T

9T
T

9,11
96* IT

V
IT

8'11

'J
ita

 
TTW

 
OdI

sw
b

O
E

d

O
'* I-

6
'o

-

Z10+

S *o-
I *

 +
6'o-
COO -

17, *t
t'Z

1

9Z tZ7
O

' a17

6' Tu7

C
 

1

el Ctr
9
 *
 Z

a7

-
0
9
/liT

/it
-

0
9
/0

/IT
T

-
09/6 

/11
-

09/9 
frIt

-
09/5 

/IT
-0

9
/1

L
a

/C
T

-
092/C

?/t
-

09/C
a/0t

-
-)9/2T

/O
T

*no 
tnfcw

 
odI 

014 
ape',

,ql 
~ 

t~
fl 

e
2
u
c

:;142;apj 
S

isU
S

*2E
. 4 

9Z9L91

.
.I Z2~L2T

2
.V

. 
C

&
-L

2T

14STU
A

~ 
*o1t

alTT 

a~aou 
a~ii 

E
n-t?-- 

V
 T

iiih

M
O

E
 SlamI

096T 
'OC 

N
SSW

3O
N

 
RonoSUH 

I 
usam

iA
oN

--v1va 
niI 

aN
y 

sin
iiisN

i 
ao 

N
os 

hrcyjxoa

0P
.&

17 
96C

01+

6
t+

9 -
LT-
Ta-

6 -

L10t,
tr'Zt
tuec
9017
66C
29 b,
osC
/ 0ti
/SC

'y
tQ

T
IflW

95040

14c~00 s-I

F
- C

*
r 4

H
c4:I-g E

-� 
M

m
m

w
m

 
I

I

I

,a
B

e
ja

A
v
 

.,jajm
0



* s2u~peaj 
rerw

PT~PU
T 

q44

2ITMTT 
40U

T
-.2/C

 
G
4
 

T
3u

oS
aq

Cot7

u9V
7

ECZ17

uecb

%
 

99 
C

 +
 

60ct 
90T 

9'o-

'SSCC

eL9c
ed19C

C4CC

*
Jjla

 IT
T
N
 D
d
I
 

O
J
J
T
C
 11
1
W
 o
i
l

d
ev

a
l 
JJOPuOwTS

9-4-
I 
+

171+
07+
zI+
01-

*JJTra tt
t
 

o
s
i

,1
2
R

1
3

2
 

a
IR

S
q

COT

SOT

ZO Tt
17n

?ono
t
O

POT

COT
eTT

Jo 
s
fe

lo
4

oq~l 
w

o
jj 

p
a

;V
tn

o
zeo

 
O

d
E

 
elep 

,g
~

s
A

 
TV3' 

'itu
a
jn

o
,, 

Try 
Te~cc"

a0404 
4
o
T

4
n

t 
S

u
IO

Z
T

O
is 

a 
~JoW

 0110 
4

0
3

 
S

2
d

r
p

u
o
,

6aT-

C
 '0
-

01-'

,
o
 

*

S
 .
0
-

Z *
0
-

910-
O
t
-
T

eo0-

011-
TCT-

61 ir

V
 IT

9
1
 I

S I~T 
S
 '
T

'aodT-Lez

L
'2

1

9 a
t

C9'Cr
C

9' 
T

9C
 

*
 t

Coat

JJT
Q

 C
 

IT
T

'K
 ~~d

4
'
4
 

Tesie

9, Cf?

~
t

'a E-7
£
4
Z
1
 9
"

I
 *

o *
I

9 5
'
t

C
 

0911-/t/TI

I
 

o9/;T/Tt

2
 

0
9
/6

 
/11

Z
 

09/17 
/
1
1

I 
091 /

-
L
T
T

I
 

09/92/az

a
 

p
~-

-
;C

. 
a
, PC

[i::;U
A

I 
"

"
 

E

(N
IVRN

'l41* 
R

If-a
t?

 
-- 

S
 
IT-

IA
X

X
 

SiSfy.

(POnUTnuco) 
0961 

'oC 
USESiaAoI 

H
~

og' 
I 

"E
 

AON-- 
-
f
V
c
 ̀nIW

 GNV 
3:fl 

s
j
r
A
 

UDopiV3::,_

9)

-k

4V'VI.B
'

0"4 
,

0.

uI

0r

C
,

F
-I

01:

azsz 
SO

P
O

T
O

U
T

 
---

I 

I. 

I-a

'0 
0

=
. 
'-

C
C

�cj 
;:,r

I--- -
0
�j 

" :--
�� 

liz
-

,4--4Z
 

-,
-
-

= 
L

=
cf,, 

z-,
I -

-- 
-

-
C

c
- 

"
 �-t

�:,-4
 � -

3i 

S' IT
'.L
i
s

Il
-I-- 

rl

R
'T

I 
9

'Z
I 

R
'o

-
6
'a�, 

�,c,7



o 
-s

-� 
'C

1*C
,

0,
C

,
t.CC

-
0-

A

4
-:

7"CV£C
-.

0 
en

S. 
*
-
'

s-c

C-A1
-C

)

C
. *'�)

1,-a.

*s2t~
p

eO
i 

-rn
P

T
.W

tp
n

 a14; 
JO

 
sT

n
Q

; 
04;4 m

oJPaj 
p

4
e
V

-r
u

z
 

en1 
n

e
p

 ~e2aeqAv 
1
1
w

 
qw

aauno,. 
fry 

:e,,ol

;rn
taT

 iiO
U

n-R
/C

 
otiq

 
p

u
o
teq

 
e
a

fl 
tpTqR

M
 suC

7C
T

oO
O

s 
aa 
0
J
O

.l 
01u0 

.2
o
 

s~tq
~p

ees 
044 

S
ap

flfou
t 

e~tfL
, 

s
r
i>

-

otIC 
tiCC

9 
*
 

OaC 
17TC

C11,- 
a7C 

LZZC
C

 +
 

See 
DCCC

L 
+

 
ctCe 

'gee
9 

-
2CC 

zcCC

C
 -

LCC 
,2 an•

L 
99C~ 

6S•C
C

 -
ot7

L
eL

C
-

~cc 
~

tt7 c

ss;aT 
TM

X 
DdII

S
S

o
z
o

r

Le- 
sa~ 

t6z 
0 

T
 ITT tn

 
V

- 
±

rar! 
ZtaT

Ca-

T
9-

21-
ce-.

Z
f7-

t7T

69-

9flz
6tC

z

9tsz9C
9CCZ

s5a
UZC

,69Z"Ca

'JflO
 

1T
M

 O
dC

i
U

'

'J
e
e
l 

Jjo
p
u
ew

fl

91- 
LOT

0 
IT

T
17 

O
TT

Z
+ 

llT
T

5- 
ni

o- 
T

IT

OTT
5. 

ZTT

TOT
CU1
liTTIT

T
911
9

n
T

SOT
CIT
C

IT
LOT

.5JM
 

M
 11W

 O
D

A
se,3r 

;*-s'0
q
4
;2

u
a~

j s
SU

T
;4sJC

1

5*0-

V
o-

9
-0

C
O

0
'0

O
, CT

C
 at

C
 at

C
 ax

C
 *
 a

C
-C

T
t 

at
9 

C
T

O
C

Ti
zrat

V
 C

T

6
C

T

r 
cl

TOCT
ZvZT

tja
d

T
lv

:O

6lo- 
V

ti7 
oC

i

CVo-
9'0CVT-
V

t1-

Z
.O

+

6'iT
?

6'TtI

a, at.,

V
 Ce,

a. a
t7

6i' C
i7

1*, 
17t

O
' Ct7

s -'t
6' an7

'JJTCE 
11114 

O
A

T
l

N
T

,
.q4

2
6?4 

STSV
a3

7e
2

W
eaA

V
 

TTrX 
;u

a
sJz

n
0
)

I 
09/C

Z
/O

I
1 

o9/61/01
T

 
09/C

T
/O

r
1 

09/01/01
T

 
09/t, /O

T
T

 
09/N

,1 /o
i 

o;/16Z/6
i 

09/9c~/6
1 

o9/eC
/6

I 
o

;/o
z/6

'J3~tut 
C

 .;

0
1

T
~

 
.

*
 1~14

augvoexsn 
*81Zt7 

-
0 

=1h

ILA
X

 
W

i1&
Y

L

(P
 er 

w
 nuO

O
 ) 

096 1 
'OC 

u 38e 
A

0N
 

H
 aoU

O
X

}L
 T 

dsm
 C

 A
 O

?4--ThV
0 

T
I-m

h 2N
V

 S A
 IU

 S? 
U

 
C

'.7-p

A
 IM

*
.V

m

£SL
Z

ST

S
9

i3
 IT

L
tt~

a p *111
a;V

[j



C
O

M
PA

RI
SO

N
 O

F 
IN
JS

TI
TU

TE
 
A
N
D
 M
IL
L 
D
A
T
A
-
N
0
V
2
2
4
E
R
 

1 
TH

RO
UG

H 
NO

VE
M

BE
R 

30
, 

19
60

 
(c

o
n
ti

n
u
ed

)

TA
RL

T 
U

Y
U

II

M
I1

L 
D

i -
42

-L
B

. 
LI

N4
ER

BO
AR

Dl

B
as

is
 

W
ei

gh
t,

D
at

e 
M

ch
, 

lb
.

F
in

is
h
 

M
ad

e 
N

o.
 

IP
C

 
M

il
l 

Df
fit

.

-
4

4
.1

-
4
4
.o

.4
3.
8

-
4
4
.2

-
4
3
.3

-
4
4
.0

-
4
5
.
8

-
45

.8

43
.7

43
.5

43
.2

44
.1

43
.0
o

43
.2

44
.3

44
.2

-0
.4

-0
.5

-o
.6

-0
.*

1
-0

.*
3

-0
.8

-1
.5

-1
.6

4
4
.4

 
4
3
.6

 
-0

.8
C

u
rr

en
t 

M
ill

 
A

ve
ra

ge
:

C
al

ip
er

,
p

o
in

ts
IP

C
 

Mi
ll
 

D
i-

ff
.

12
.5

1
3

.*
1

12
.8

1
2

.*
1

12
.5

13
.0

1
2

.*
5

12
.6

12
.?

12
.8

12
.4

11
.9

12
.*

2
12

.7
12

.1
12

.2

+
0
.*

2
-0

.3
-O

S
4

-0
.2

-0
.3

-0
.3

-0
.4

-0
o.4

1
2
.6

 
1
2
.4

 
-.

0.
2

B
u
r
s
t
i
n
g
 

f
l
m
e
n
d
o
r
!
 
Te
ar
,

S
tr

en
g

th
, 

g
./

sh
e
e
t

v.
S.
i.
 
ga
ge
 

'I
n 

Ac
ro
ss

IP
C 

Mi
ll
 

fl
it
f!
. 

1
2
C
 

Mi
ll
. 

D
f
l
i
.
 

IP
C 

Mi
ll
 

D
f
f
i
!

3.
08

 
10
8 

0
 

3
6
2
a
 

31
1 

-5
1 

36
7a
 

35
31
 

-
1
6

10
9 

10
7 

-2
 

3
3
1
a
.
 

30
0 

-3
1 

3
6

8
a 

34
3 

-2
5

no
31

1 
-,

 
5

1
 

3
1
? 

-3
4

 
3?

 
4 

12
0 

12
4 

+
4 

32
68

 
.2

97
 

-2
9 

3
6

7
a
 

34
3 

-2
2

10
6 

10
8 

0 
32

08
 

27
0 

-5
0
 

35
5'

 
33

6 
-1

9
no

0 
10

8 
-,2

 
3Q

98
27

2.
 

-3
8 

3
68

a 
34

7 
.-

21
12

6 
u
s
 

+2
 

32
68

 
27

3 
-5

3 
3

6
9

a
 

32
4.

 
-4

1
no

0 
in

 
+

i 
36

55
 

30
9 

-5
6 

37
58

 
34

1 
-3

5

11
2 

11
2 

0 
33

6S
 

29
4 

-4
2 

36
5 

34
2 

-2
3

ah
sa

v
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
ch

 
lit

it.
 

IN
ot

e;
 

A
ll

 
'c

u
rr

en
t 

m
il

l 
av

er
ag

e"
 

d
at

a 
ar

e 
ca

lc
u
la

te
d
 

fro
m

t 
th

e 
to

ta
ls

 
o
f 

th
e 

in
d
iv

id
u
al

 
re

ad
in

g
s.

w I. S

1F
il

e
No
.

1.
87

45
8

18
74
59

18
74
60

18
75

34
18
75
35

18
75
36

18
77

68
18

77
69

W
Y
.
F

W
Y

.F

W
.F

.
W

4.F
.

W
Y
.
F

4.
 F

.
4.

 F
.

1
0
/2

7
/6

0
1
0
/2

8
/6

0

1I
I/ 

2
/6

0
U

!~
 3
/6

0
II

/ 
4

/6
0

1
1

/1
7

/6
0

1
1
/1

8
/6

0

0 
~-

0~ I~
 
-

kW
 0

tz

0

I, S
..1

'

04
0



0 
4
.)9

+
 

01

to ~ 
~ 

8
+

 
1
f

C
)

*
 OS2U

T
rPue 

T
enPT

A
T

PU
T

 
0q4; 

JO
 

S
T

?
;O

; 
a

q
;l 

020.2 
P

0;eT
h3T

eO
 

ai 
W

Sfl, ~O
2

?J&
A

e 
TTM

rn 
;U

a
fln

o
0

1
T

~
:a

,,4W
T

T
 

I4O
U

T
fl./C

 
atq4; 

p
u
o
teq

 
eaoq

 
4oT

4m
 

su
o

u
r
p

e
d

s 
a~

im
 

JO
 

0u
O

 
.Z

O
j 

sO
~

u
-rje 

eq
A

 
s
e
p

n
a

tr
t 

a
2
?
.2

e
ts 

S
iu

:-

6zC
 

oaz- 
6rC

 
66z 

C
- 

SO
T 

U
T[

taL
c 

C
 +

 
60C 

,17oC
?TSC

 
SZ-. 

2CC 
VOeCI

IcC
 

6C
C

. 
TCC 

V
96Z

'08 
2 

+
 

C~a 
P

28Z
0 39C 

C
 +

 
C

oe 
~

o
o
c

,aSC 
sT

. 
CaC 

5Co
VCSC 

2n-' 
fnCC 

363

4 
D

al 
JJ5Ta 

T
T

t4 
O

A
T

Dv 
U

1
q

eeu
~

s/1
'

la
v

O
L

 
3JO

P
U

O
4T

1f

C
- 

ZTT
17- 

A0T
9- 

go-r
C

- 
80T

17- 
20t

A- 
ht~o

O
'o

 
9
3
1
 

9£ZT 
V0'O 

O
'C

f 
tg'C

tl

C
ri 

01C
TITT 

tC
.

M
E

 
O

'0
CTT 

T
o

-
anT 

W
o

to
l 

t'o
-

TITT 
TE0

Sf 2
U

O
,4siu

t 
31I

*i' C
C

if 31
17. 

*
 3

if- el
9 31
5 

at

tfI 

C
'Z

5lZT
/7

3
1
I

9.'3T

'JJnO
 

T11W
 

O
dA

G
2JU

TO
d

'ja
d
l1

e
o

A
 o-

010* 0-
9£0-
C

 '3-
to'-
C

 '0-

2
'Z

 17

3:. a?,
Ia

S
-0

n
2
'Z

t
oC

nC
ta? 1

17 Ct?
6C

' 't2
C

.?

14
2oT

ap 
S

T
S

~
g

:e2?S
G

A
V

 
TTTA

, 
v
sessn

-

C
 

0
9
/5

t/IT

T
 

09T
/IC

/T

C
 

09 /A
Z

/O
T

I 
0
9
/'z

/0
T

T
 

09 !4
 

L
/C

T

I 
0
9
/Z

 /N
T

*
 ON

*
 u34j

51aY
C

- 
a

5
7
~

,
S-. y
s535Ž1

6
9
tz5

1
-

S-, 
:L

L

21- 
;

ep
l?:- 

U
sT

U
z 

*
 C

::
aw

n
o

m
lvoM

lN
fl 

8'Elhzf 
-- 

S P11

n
f
l 

a-rnvj.

(P
an

u
n

O
D

o) 
0961 

'O
C 

H
SGfAM

ON 
HUnOCHN I 

H
 SR

~G
A

oR
&

V
1Y

 
P11W

 
G

N
 

3I-'qW
IIS

&
 

S
A

c
O

Y
M

q� $:,� 1.
I

.
.

I 
I 

I



CO
M

PA
RI

SO
N

 
O

F 
IN
ST
IT
UT
E 

AN
D 
MI
LL
 

D
A

TA
-N

O
V

EM
BE

R 
1 

TH
RO

UG
H 

NO
VA

EM
1E

R 
30

, 
19

60
 

(c
o
n
ti

n
u
ed

)

TA
BL

E 
x
x

M
IT

I 
F

 -
42

-L
B

. 
LI

NE
RB

O0
AR

Dl

D
at

e 
M

ch
.

F
in

is
h

 
M

ad
e 

N
o.

B
as

is
 

W
ei

gh
t,

 
C

al
ip

er
,

lb
. 

po
in
ts

IP
C 

Mi
ll
 
D
f
f
i
t
.
 

Il
C 

M
il

l 
if

li
f.

B
ua

rs
tin

tg
S

tr
en

g
th

,
E

lm
en

do
rf

 
T

ea
r,

g
./

 s
he

et
p
.5

.i
. 

p
ag

e 
In

IP
C

 
K

il
l 

D
flf

r. 
IP

C
 

M
il

l 
D

fi
tf

.
A

cr
os

s
IP

C 
M

il
l 

D
if

t;

18
74

28
18
74
29

18
74
30

18
74

31
18

75
51

18
75
52

18
75

53
18

75
54

18
75

99
18

76
00

'A
1I

S

W
F
I
S

W'
FI
S

10
/1
7/
 6
0

10
/1
8/
60

1
0
/2

6
/6

0
1
0
/
2
7
/
6
0

11
/ 

1/
60

II
/ 

2/
60

11
/ 

9
/6

0
11
/1
0/
60

u/
11
4/
60

21
/1
5/
60

2 
43

.5
2 

42
.9

2 
43
.9

2 
43

.1
2 

42
.6

2 
42

.9
2 

43
.8

2 
43

.2
2 

43
.0

2 
42

.2

C
u
rr

en
t 

M
il

l 
A

ve
ra

ge
:

43
.3

43
.0

44
. *
 

42
.8

43
.3

42
.0

43
.7

42
.7

42
.9

42
.2

-0
.*

2
+
0
.
1

+
0.

1
-0

.*
3

+
0
.
*
7

~
O
 

.
9

-0
.1

-0
.*

5
-0

.1 0
.
0

43
.1
 

43
.0
 

-
0
.
1

13
.4

13
.3

1
3
.*

3
12
.9

13
.1

1
3
.?

7
13
.6

13
.5

13
.5

13
.3

13
.3

1
3

.*
0

1.
3.

3
12

.8
13

.*
0

13
.6

13
.5

13
.3

13
.0

13
.1

-0
 *

 1
-0

.3 0.
0

-
0
.
1

-0
.1

-0
.1

-0
.1

-0
.2

-0
.5

-0
.2

13
.4
 

13
.2
 

-
0
.
2

fl
0

 
10

4
10

0 
10
0

10
9 

10
7

10
1 

10
0

11
2 

10
8

1Q
8 

10
9

10
5 

10
2

10
9 

10
5

10
3 

10
4

10
6 

1
0
4

-6 0 -2 -1 -4 +
1

-3 -
4

+
1 -2

10
6 

1
0
4
 

-
2

3
2

8
a 

31
5 

-1
3 

3
. 58

a 
37

5 
+1

7
36
Pa
 

37
2 

+
 9

 
36

C
$ 

38
6 

+2
6

3
5

1
a 

35
3 

+
 2
 

37
3a
 

41
9 

+
4
6

34
2 

35
1 

+
 9
 

37
9a
 

40
9 

+
3
4

3
3

9
a 

35
4 

+1
5 

35
9a

 
38
3 

+
2
4

3
0

9
a 

26
8 

-4
1 

3
6

2
a 

33
8 

-2
4

3
1

5
a 

30
4 

.1
5
 

35
$a

 
36

4 
-4

14
JJ

6
a 

32
2 

.4
4

 
38

$a
 

40
0 

+2
0

3
2

1
a 

30
2 

-1
9 

3
5

6
a 

35
6 

0
30

3a
 

28
5 

-1
8 

36
1a

 
32

2 
-3

9

33
1 

32
3 

-
8 

36
3 

37
5 

+1
2

ah
sa

v
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
ch

 
li

m
it

.

N
ot

e:
 

A
ll

 
-c

u
rr

en
t 

m
ill

1 
av

er
ag

e"
 

d
at

a 
ar

e 
ca

lc
u

la
te

d
 

fr
om

 
th

e 
to

ta
ls

 
o
f 

th
e 

in
d

iv
id

u
a
l 

re
ad

in
g
s.

F
il

e
N

o.

0 
0.

01
~ 0.
I

H
 

W
t

C
r P
-

o. z I,

*
1

0 0 C
O

a0 0s
 C

o, 0w

.W
8
d

K
A

V
W

W
'M

W
W

-5
0
� 

-
-



*
 SiU

T
 

p 
p

g
a

%
 tE

lp
T

A
T

p
U

T
 

eq44j.7 
S

tW
j0

; 
9

tl 
b

1
o

jj~
p

e
4

?
p

~
a

re
3

"
 

e
e

P
P

 
.e2~

jea 
l-O

2
0

S
v

O
 

T
IT

 
uln 

"
 T

 
:e

a
,.-

-4'T
O

 
t 4

0
U

T
-S

/C
 

aqw
; 

p
U

O
,9q

 
JO

;4 
!40T

4M
 

suem
-roeds 

a.o
. 

J
. 

.u
o
 

.ro
j 

S
U

T
p

e
e
J
 

et; 
S

a
p

fltO
U

T
 

e
2
e
jz

a
r
B

a
.

gzc 
Z

-* 
T

IT
 

6ot

,ZzC
P4CC

OCC
etC

C
,arC
,~9tCI
?9T0

C
+

 
BOi

0 
C

ry
t?+ 

rtI
0 

C
rE

Z
+ 

L
ot

It+
 

OTT

C~ol
tyOl

IT
E

tO
T

6ot

.
L

O
flvornl 

e1-at1
.-- 

r Iir

1
.0

+
 

C
V

aT 
zva

I *
0
-

0'0

0*0
0*0

6
n

 
I

CTZt
T

 at
a' 

Z
Ia

2' IT
I

o' aT

CazT
9Vat
?"et
V

at1

' C
ty7Z

 C
t7

8 *0
-

Z
 6-

P o
-

f7? O-
V

o-

t' at?

4T
 Ct?

g af

0. ½
t?

8 I 
I

T
 

0910 1/T
- 

.
T

 
0
9
/9

 /T
I 

-*
tx

.-
I 

0
9

K
/It 

-LT 
a -

I 
0
9
/I 

/IT
T

T
 

09/it7/aT
l 

-
.

I 
09/9r/0o 

Z
- 

I 
09/C

T
/ot 

-
, 

T
 

0
9
/T

I/O
T

 
--

11 M
1 SI6YJ

p
e
ll~

m
q

n
s 

seydoevs 
O

N
4

'Jro11 
d 

7T
T

G
 

rT
X

E
IN

JjaT
T

P 
O

d
I 

'J50r 
T

M
' 

3dT
;0

0
0
4
s
/'2

 
I~~J4

.w
e
j, 

jJ
~

O
P

U
a

m
, 

S
u

r
I
S

J
n

g

*JJT
o 

IT~y 
o

d
i

~S
I-T

oo 
5.7rTC 

11w
x 

odT
'W

10 
q

T
S

B
5

aQ
W

O
 SM

 a 
R-at? 

-- 
0 

T
fW

(ranuTU
O

3) 
0961 

'OC 
?la& 

AoN 
M

O
D

O
C

H
1S 

T
 H

d m4SA CN--VsV~o 
TaNj 

(INV 
S.nLOL~tNIj 

1 
~

 s~ 
aj

a. 
CQ

.

0
,

0,
0uL

SGC

CeC

ltot?
69CI
CgC
80t7

n7t+

6T+
L3-

2t?+

9zs-

9iCC
O

le
C

oCg

S.ze

9CC
w

I

04
-

*
 

0,

*
0

Tl0 

L-L9 
23C

-

04

l.3

S
C

*t 
0

U
O

tt: 
.C

,

--
O

N

."q
, L

IO
N

ape:q
a -, P�_.



C
O

K
PA

R
IS

O
N

] 
O

F 
IN

ST
IT

U
IT

E
 

A
N

D
 

M
IL

L
 

D
A

TA
--

N
O

V
EM

B
ER

 
1 

TH
RO

W
nH

 
N

O
V

E
M

E
R

 
3

0
. 

1
9
6
0
 

(c
o
n
ti

n
u
e
d
)

TA
B

LE
 

X
X

X
II

I

M
al

l 
I 

--
 

42
-L

B
. 

L
IN

E
R

B
O

A
R

D B
u
r
s
t
i
n
g
 

E
l
m
e
:

B
a
s
i
s
 

,
e
i
g
h
t
,
 

C
a
l
i
p
e
r
,
 

St
re

ng
tb

,,
 

g
A
c
l
 

D
a
t
e
 

.c
n.

 
l
b
.
 

1c
oi
nt
s 

p 
5

.1
 

g
a
c
e
 

I
n

,
c
 

F
i
n
i
s
h
 

s
a
c
 

,
o
 

IF
C

 
:f

la
l 

D
i
f
f
.
 

l
E
G
 

M
i
l
l
 

D
i
f
f
.
 

I
P
C
 

M
i
l
l
 

D
i
S
r
.
 

I
F
C
 

M
i
l
l
 

Da
f.

:3
75
-1
6 

.
,
F
.
 

1
0
/
2
6
/
6
0
 

-
4
4
.0

 
4
3
.7

 
-0

.3
 

1
2
.
3
 

1
2
.
4
 

+
0
.
1
 

1
1
6
 

II
I 

-5
 

3
4
9
~

 3
2
2
 

-2
.

1
8
7
5
1
7
 

.
5
 

1
0
/
2
5
/
S
c
 

-
~

-3
.C

 
4
2
.
7
 

-
0
.
5
 

1
1
.
9
 

1
2
.
0
 

+
0
.
1
 

1
1
8
 

1
1
3
 

-5
 

34
82

 
33

5 
-1

:

C
~
r
r
e
-
t
 

'i
ll

 
-
v
e
r
n
g
e
 

43
1.

6 
4~

3.
2 

-
0
.
4
'
 

1
2
.
1
 

1
2
.
2
 

+
0
.
1
 

1
1
7
 

1
1
2
 

-5
 

34
7 

32
9 

-2
9

T
A
B
L
E
 
M
I
V
l

N
I
L
L
 

J 
-_

 
4
2
-
L
B
.
 
L
I
1
J
E
R
B
O
~
R
D

N
o
 
s
a
m
p
l
e
s
 
s
u
b
m
i
t
t
e
d

a
i
s

1
a
v
e
r
a
g
e
 
in

cl
t~

de
s 

t
h
e
 
r
e
a
d
i
n
g
s
 
f
o
r
 

o
n
e 

o
r 

m
or

e 
sn

ec
i-

n
en

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

\N
ot
e 

A
ll

 
'c

u
rr

e
n
t 

m
u

ll
 

a
v
e
ra

g
e
" 

d
a
ta

 
a
re

 
c
a
lc

u
la

te
d

 
f
r
o
m
 

th
e
 
to

ta
ls

 
o
f
 
th

e
 

in
d

iv
id

u
a
l 

re
a
d
in

g
s.

'1
0

o0
z on

I-
..

0 )

M

n
d
o
r
f
 
T
e
a
r
,
 

.
s
h
e
e
t
 

-

A
c
r
o
s
s

f%
 

IP
e 

M
il

l 
D

IF
T

.

3 
3

6
1-

a 
34

9 
-1

2

3 
37

23
 

36
0 

-1
2-

9 
36

6 
35

4 
-1

2

0 '-
0

C
r 
o
.

0'
t

tJ
- 

.

, 
.

I
, 

� 
I 

-
I 

,
�,,,

 Z
1, 

-

04
"0

6W L
_
_
_

_
_



S
Z

fp
~atP

Z
A

tP
U

T
 

O
tfl

;o
 

S
te-o0 

8np 
uozjJ 

P
a2

e 
0Tnoa 

aazt 
v
ttp

 
~a2B

eA
~ T~ITW

~ 
q

u
e
a
.n

~
 m

-( 
a0 

4
L

W
1
j 

E
IO

U
r-9

/c 
O

L
T

 p
u
o
~

aq
 

ejo
'4

 
q~tp,~i 

su
ataT

o
ad

s 
o~

o 
Jo

 
em

o jo
; 

sgtrp
v...

042q 
Selpnrau-resT 

37s-c 
CT'- 

9CC 
C

C
 

a!z- 
g6a 

G
ee 

I- 
C

ot 
OTT 

a'O-. 
O

'CT 
2Z

T
 

t'o
-

U~m IT
t 

O
a
a
rv

P
e
t, 

£'C
t,

L
egz

rSC
C

s66a

seeC

~
U

'~
.W

OIl 
JJZ

opuotuf

44- 
/C

/+
 

tilt
C

- 
60t

C
- 

COT
9' 

C
ar

o- 
911

T
0 

901t
o+

 
9cr

S4- 
O

93 
LoT

9- 
r0T

r- 
goT

T
- 

901 
s -T

t2U
 

e4;sj

ta
r

211

ZIT
Cot

60T

9V0-

9'0+
I'O

-.

17 *0+

9
'0

+

0'0
C

 'o+

tl'Jta
 rrrw

 
oa

'4
a
d
v
p
o
~

V
C

t
9'Z

T
O

'C
t

ta 'el

aC
T

DUCt

9'C
1

9V2:t

atT
5 at
6' at
C

 'at
s 

aT
9' aT
6 -aT
6CrC-
8.zCt

O
.-I-

97'0'-

9'0-

1V
t-.

*'-IUJTG 
'N

 
D

cT
Il-

.q4~T
ev 

sx
sela

9
'lf

0' et,
9' Ztl
O

V
 

C
t7

a '£47

6
z
t

r3 
Z

t

8 'C
t7

47. e17

Q
, Ct,

&
 'J17

3 
0
9
/C

T
 / I 

a 
0
9
/9

 
/1

1
I

a 
0

9
/9

 
/TT

e 
0

9
/i- 

/IT

a 0
9

/ta/o
r

a 
0

9
/9

e
 /C

T

3 
09/C

a/oT
a 

osuS-r 
C

T
E

 
09/81,/C

t
a 1

*
 t43F

C
iT

21,
gs.t
C

-'-

ap
e

2

--- I 
c---

C
-

I 
It

;0, --

L
..- 

-
C

30'- 
'C

C
.;

O
flo

elaM
fl 

l ,T
-a

, 
-- 

)I 'nixl

(P
en

u
n

T
u

ooi 
0961 

'O
C

 
8 

rA
o

 
HM

aomjg 
I 

V
alS 

A
oN

i--vjxa 
tIN

a 
0Ltv 

H
Jn

L
U

lsN
IA

O
 

tNoSg 
hbA

L

tI
isq '-

I
v 

'7pt

C
1

C
-

T
 -

18+
6 -
01+

O1+
Cr-

2'.-

9
±

+

£3'-

19£9C
C

"S
C

5CC

9ze
tcC/CC

08£
UCd
99£

~t91

~6CC

e?9C
e69C

KILC

CZ-
91'-
6
1
-

6a-
33z-
0£-
or -
CC-
a1-

IT+
CC-

eOC
6cC

69z
98?
PZC
6zC

gza

TIC
1-Er

-41

~1:
C

1

01-I-IC
,~

s-a

-
,
 

01
=

 .



CC
XP

FA
3I

TS
CN

 
C

F 
1t

NS
TI

TU
 

A
D

 1
I~

lL
 D

A
TA

--
N

ov
EM

B
E 

1.
 T

HR
CO

GR
 

NO
VE

M
BE

R 
30

, 
19

60
 

(c
on

ti
n

u
ed

)

T
A
B
L
E
 
X
M
X
I

In
n1

1 
i 

--
 

4
z
-t

a
. 

LI
N

E
R

B
no

A
D

B
a
s
i
s
 

W
re

ig
ht

,
M

ch
. 

lb
.

No
. 

IP
C

 
A

il
l 

D
if
t.

-0
.2

-0
.6

-1
.0

-1
.0

-1
.1

44
04

3.
2 

-v
.8

 
13

.0
 

12
.7

C
al

ip
er

.
Po
-i
nt
s

IP
C

 
M

il 
D

if
f.

13
.1

 
13

.1
1

2
.9

 
12

.5
13

.3
 

12
.9

1
3
.0

 
12

.6
12

.7
? 

12
.5

B
u
rs

ti
n
g

S
tr

en
g

th
.

-P
~-

.5
..a

 
e
e

0.
0 

11
0 

11
4 

+4
 

3 9
1
a

-0
.4

 
10

6 
10

4 
-2

 
3

7
7
a

-o
.4

 
10

3 
10

3 
0 

3 5
1a

-0
.4

 
10

9 
11

2 
+3

 
34

4a
-0

.2
 

10
? 

fl
5
 

+
8 

36
9
a

-0
.3

 
10

? 
11

2 
+5

 
37

la

-0
.3

 
10

7 
11

0 
+3

 
36

7

E
lm

en
do

rf
 
Te
ar
, A
c
r
o
s
s

4 2
5
a

4
fl
a

4 0
1
a

38
3a

36
1 

3 9
7
a

41
3
a

-8
 

39
6

3?
?

-1
41

? 
-*

4
36

5 
-2

 
40

5 
40

3 
-2

I
n

38
3

36
5

35
?

21
44

-
8

-1
2

+
 6 a

TA
BL

E 
X

X
X

vj
I

MZ
IL
L 
M
4
 --

 
42

-L
B

. 
LI

N
ER

BQ
A

PD

No
 

sa
m

pl
es

 
su

b
m

itt
e
d

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

tn
e 

r
e
a
d
i
n
g
s
 

fo
r 

o
n
e
 
or

 
m
o
r
e
 
s
p
e
c
i
m
e
n
s
 
w
h
i
c
h
 
t
o
r
e

-O
te

: 
A

ll 
"c

u
rr

e
n

t 
m

il
l 

a
v

e
ra

g
e
" 

d
a
ta

 
a
re

 
c
a
lc

u
la

te
d

 
fr

o
m

 
th

e
 
to

ta
ls

 
of

be
yo

nd
 

th
e 

3
/8

-i
n

ch
 

lin
d
it
.

th
e 

in
d

iv
id

u
a
l 

re
a
d
in

g
s,

D
a

'.
~Ile

l%
~7

34

15
77

3.
6

15
-7

75
~?

5 o
77

35
13

73
-C

. 
F

.

I1
/2

1
/6

0
10

/2
3/

16
0

1
0

/2
7

/6
C

1
0
/Ž

s/
6
o

ii
]j
 

11
60

!I
/ 

31
60

-
4
4
1
2

-
4
3
.9

-
3.

6
-

4.
4

C
-
<
r
-
o
n
 

?
<

fl
 

ve
rg

e:

4
4
.*

0
43

.5
42

. 9
42

.6
43

~.
3

H
 

-1

fr
i0

80
' -
1

C
r

3 a. C
1 Ir

c, I

<2
n

s

41
5

39
?

39
9

39
3

-1
0

-1
4

-
2

+1
0

0 10 IA

0
`t

~

II
�:l I 
.I I

I, I 
.

.T
: 1.
 � I I II :I

. Y
4,

,Z
.

.i,



C
) 

-

00 
~0Q
.

-sp
u

~
p

re
a
 

[~
T

A
n

T
~

p
U

; 
O

I 
JO

 
S

T
V

IO
'4

 
aT

44 
w

o
J
J
 

P
a
-4

T
n
o

a
l3

a
4
 

B
j~uqp 

,,G
V

E
JsA

V
 

I-[W
 

jU
e
a
J
l~

 ,,

1
4
W
n
i
 
1
1
O
U
T
-
9
/
C
 

G
tfl4 

p
u

o)S
oq

 
0JO

-4 
4ott4 

su
a
w

to
a
d

s 
aJO

W
 

.10 
0
0
0
 

4
0
3
 

s
lu

-,rre
s
 

a
tfl 

s0P
W

on~
u 

a5?JaeA
 

slv-

?
i
-
h
 59C 

6L.C 
6
-
 

1t62 
CTC 

0
 

fliT 
1liT 

C10+ 
V
2
1
 
r
t
 

9 
Qz50 

9 
Rcti 

Q
t
m

6
 -

R9C 
u29c 

C
 -

.ysz 
F

ina 
Z
-
 
9
r
 

enT 
r.o+ 

VaZt 
Z
a
T
 

9
o
0
-
 

V'CtnO
1
 
+

 
r9C 

VO9C 
Z

 6Z 
et6z 

2 + 
9T

 
Cit 

0.0 
P
a
T
 

CVaT 
9
r
-
 

1
7
g
f
t

7
o
'
i

t
z
 

SE 
vto~f 

OTh 
TiC 

etZc 
Cs- 

5TT 
2f 

010 
0'CT 

o
C
T
 

a
0
-
 

z
~
t
m
i
 t
t7 "

tZ_ 
trK

 
V59C 

62- 
5/Z

 
'
e
f
l
0
(
 
i
-
i
 
LU1 

t7Ct 
Zro+. 

t±raI 
Z
a
 

' 
r
o
-
 

a
'
C
1 7
 
ots7f

Zr- 
fltC 

e16C
 

Otr_ 
16? 

e
ta

 
CC 

-
OTT 

Zit 
0.0 

6
2
1
T
 
6
a
t
I
 

8.0- 
'
t
f
l
f
l
 

6
'tm

/
I
-
 

9LC 
t6C

K
 

Zz- 
ZoC 

6a 
T

- 
fTI 

2
T
 

o
o
 

I-C
T

 
I-C

 
tr-- 

247f 
9~tm

m
a
 

T 
1
1
 

W
 
I
C
 

3l0J~ 
imT 

oaT 
'
J
J
l
U
 
1
1
w
 
D
A
T
 

l
J
J
t
O
 
1
T
h
 
-
IdT 

331G 
11Tbi 

DAT
_
,sso

a
o
v
 

a
a
e
 

*s0S4U
T

O
d 

q
;eaqs/-S 

1
f
l
1
U
0
4
4
s
 

%
I
e
~
~
~
~
~
'
j
d
T
t
e
 V
S
O
P
 

STSL'
'
a
j
J
J
P
S
W
S
8
u
s
i

00~10zA
y 

hrT: -u.1

2
 

09/6 
/
1
1

z 
09/2 

/
1
t

Z
 

9
T

Z
C

z 
09/Li/oT

z 
09/Ct/oT

a 
09,/TTijO

t

0N
 

p
~

'

'40 
0
;
e
a

*.7
~

.',

*
 .7

 
m

*
 .7

 *
 

%
i
.
t
'

oC
9Lst

6291.3I
S

2Z
2T

LisV
TA

 2 
.

6ohs

a
y
o
m
Y
a
N
n
 

P'MZtl 
-

N
 1Tim'

I
I
I
A
X
X
X
 
S
I
E
V
I

(PenuLuT 
Oa) 

096T 
'oC

 
USE-G~AON 

HOflOUIH.L 
I
 U361kGA0N--VLVG 

TIIW 
GNV 

SLfallJ.sNI 
do 

R0SfLY&I0

.
I

0c)0,

'a4
3S
.
 I

0 
r

-

4
0

.
t
0

I
-



,0
~

ejT
m

P
T

h
tP

u
r 

074; 
JO

 
S

T
flo

;0
4

; 
W

O
JJ 

p; 
4
er-a

lu
o
 

O
re 

flep.O
taeIm

;usn 
r 

trE
T

 U
O

.-c
i 

a,,-.4q
'q

 
=

 
T

~
d

 
jO

/T
t 

tg
( 

9L 
sa

- 
fCI 

finc

C
 -

8CC 
BeC 

CZ- 
rTC

 
5ccC

6Z- 
tW

 
eC6C 

CC 
til 

t17 C
0

.0
 

reZ
T

 
O

aZT 
ig-- 

9 Z
t7

0,C
f 

0/1
Z

 0- 
VaZT 

9crT
 

z
o

- 
rZ1

7
Z

Z
 

.
0
9
/S

T
/at

O1+ 
C

Tr 
COT

Z~t+ 
trot 

as

O
tlO

 
J

O
J

 
S

2
w

rp
ee 

O
Q

fl 
S

eP
n

T
ou

T
 

O
2
u

J
ja

~
 

~
j

0A
Y

 
1tw

~ 
lja

O
jo

.A
S

 
t9

q
IR

y
'S

'S
 

4jCt?/8
M

O
eU

oM
Ial 

81-Z
t1

-
d 

7`inj

'IX
 naEY

s,

f7t+ 
6CC 

5i7C 
S 

-
58g 

f6z 
5+

 
t o

t 
zo

01+

saZ+

e
i-

Z2+

TLC
9C

C

17 +

9 -
O

t-
0T

-I
91h

*s3-;a 
tr

w
~

 
Dal

~SsO
j~zoy

tsa
9LF

69z
86z:

eCSC
eZSZ

ItS

*JJ-To 1
1

T
4

 
o

d
i 

'JJT
uI 

Jtnw
 

0C
I

~~~Ui 
`0e 

r~

C4- 
90T

0 
901

fr-4 
901

6+ 
S

ot

TO
T

got
66

2
U

T
JS~m

a

C
V

o- 
ra

t 
e
lC

a
Z

t

C
 0-

tratT
 

0
T

-
ra

tI 
V

aT
 

to
-
0

60e- 
c 

VaT 
6' 
I/o

--

JJ 
w

 
11a4 f 

I
Su100it

8'0O- 
'tO, 

6
fp

t

C
 anZ

1
9f, f7

tJJ'G
 TTVPA 

D
C

II
~- 

q r
,II- 

S
T

S
eq

C
, i

O
2~JeAy 

fr,4
j 

-u
4

r~
~3

T
 

0/Z
G

-I: 
9 

,?/O
I 

0IZ
0

I 
q

C
T

O

O
N

,40X

-
yP Y

.Z
. 

li 
3 :4 

l .
t e

*
 F

., 
4

,'.

a
E

w
e

gc�-Iqj
1

f7-- -
� I

, 4
65�4;j
Tzt-)ET
0, -�2 

T

91tV
O

a7A
sN

II 
'n-t 

-- 
0 71114

(P
ezn~uT

4oo) 
096T

 
'D

C
 

HSRqAON 
H

 m
om

a j 
I 

1H
SSN

SA
O

R
--ysV

Q
 

T
In m aN

y 
21fL

11sN
I 

A
C

 N
osnw

a~,,oD

0

0
.0~
I

0cC
,i

I 
,

0*0 

4
-H

~ n

-
'H

JU
S

 
;oua

1

I I

..4

V
o

- 
T

Z
T

 
C

Z
T

 
C

-0-
C

Z
tj 

9
,z

f7
02pi



'siu
'V

P
ea

J
 T

h~P
T

1P
U

T
 

041 
Jo

 
STV

eO
01

G
xfl 

w
o
a; 

p
a
le

T
n
o
lo

?
 

0
.1

?
 
v
ir 

0 ev
J
sA

V
 

-Titi 
;tejno. 

IT

V111TT 
f4D

U
T

-9/C
 

G
4; 

pU
O

~aq 
O

JO
;~

 qo
;4

m
 

S
U

ew
-tadS

 
0.zO

W
 

Jo
 

aw
lo 

.1
0
5
 

S
M

u
p

~
aJ 

l aq
 

O
~n-tO

U
t 

0
2

r
J

S
A

V

9- 
W

E
~

 
59C

 
Z

 -
5

zc 
4ZG

 
T

- 
9TT 

VEIT

9T+ 
c8( 

te9c 
~

 
+ 

9ac 
jaG

 
o 

4
n
 

/in
zC+ 

C6C 
VT% 

0
lt 

sac 
L

aC
 

1
- 

fiTT 
q

1
1

ST- 
TaG

 
t6CC 

S 
-

W
o 

rG
M

 
I- 

6Tn 
sn

9 
+

 
4•G

 
V

j~c 
O

h 
CoG 

TaG 
C

- 
tnIT 

L
IT

6 
-

G6G 
eon7 

-
4X cc 

o 
T

If 
1ntt

a-+
 

GiG 
UTG 

IC
 

+
 

9G
c 

eaG
 

-+
- 

oar 
Sn

sra
 

rt-nq 
oat 

nJJto 
nm

T 
D

dI 
sro~ 

T
rtn 

o
il

sua ; 
o
p
u
 eurs

4I4liuoal
2U

1f4s-as

CVO- 
rn,1 

aT
I

C
'o

n*. 0-

i *
 0-

0*0
a *

 
-

a
s

 TI
9' IT
4. *

 I
zv

zT

96 It

aT
IZ

0
'?T
* at1

6*tE
9IT
aT

IZ

*JJW
 

inN
m

 
3cli

sltfw
od

,jadT
reo

C '1
 

6'Z
t7 

Z
'tm

1

V
T

 -

6
'o

-

.1ztT

ft7

2' cf7

t0' 
9ft

3JJTo 
TT'N 

elIl

;4
q

2
t0

7
stseg

e2D
seA

y 
tTTT~ 

W
~a-Li%

a 
09/1ti/IT

a 
09/6T

/T
I

1 
09/6 

fiT

a 
O

9 /~T
/O

T
1 

09/6 
/01

O
N

ap ~\
o
j 

c
t~S t-Jt Z

 
'C

'

Q
go06~

3af 
'in

-zt 
-- 

b
 77n

lU
 

TiB
Y

vL

C
D

enuTrxoo) 
096T 

'oC
 hSBEM

M
ON 

HOflOHH 
I 

HSSNS2AAO~-yLVO 
'111N

 aN
v S

IU
IJ.S

N
I 

A
C

0 NO
S

IH
y-0D

o
 
-t

I, 
'0H0wC

)

C
-

-4
-

4)-

,4
 
H

00
L

 

A
.H

e�z'

C
" 

I

T
3tZ

2T

C
Z

Z
S

T
-

eft6tST



r.4 
-O

 ~ 
~ 

7 

-.4 ~ 
~

 
I 

4
~

~
~

~
~

C
,~

~
~

jt

sG
2u~peaa 

TenpxA
TpuT 

0
tl 

jo 
sT

tv4o 
etLq 

w
o
d
j 

polelT
n;Z

B
 

o
~

z 
a
 

w
t 

ep 
,etovT

I-C
 

;u
eajrn

o
, 

TT 
ezc

¼
m

,nT
 

q4O
U

T-g/C
 

O
tiq 

puo.S
eq 

eaz0q 
qoT

qt¶ 
stie

w
-ta

d
s 

e.1ow
 

.10 
eu

o
 

so
j 

s2
u

rp
u

a 
eLq; 

sep
tflo

u
T

 
a
~

?
Je

tr 
s
t.

T
ee 

5Z
f 

IT
h 

ecc 
E

tc 
E

+ 
ITT 

OTT

99f 
04 

Z
T

a t 
iO

f 
9W

 
ti+ 

S0T 
thOT

tg
f 

~cf 
91- 

5oCL 
'utZ

 
t+ 

SoT
 

fo
ee[ 

~
t8

c 
CZ- 

af C
 

5
Q

 
Itt- 

SIT
 

hITT
17ef 

'Lot? 
9

tr
- 

6ZC
 

9- 
8+ 

S1T 
IT

T
6C

C
 

S99f 
OC- 

STC
 

6- C
 

a 
rTT 

OTT
C~c 

0O9C 
p
a- 

R
IC

 
Z

at7 C 
Z

+
 

itI 
S

oi
s
lt, 

5CC 
a' 

C
6C

 
95Cf 

C
-' 

LTu 
1T

tft4 
,C

6C
 

6tt- 
1.7i 

gCf 
C÷ 

SIT
 

911

1 
1TIM

 
O

il 
'JJ~

a 
TTfl4 

3I 
JJjTa 

ITTW
N 

O
ar

tS
O

-JO
V

 
UT 

O
'U

4
 

*
.t-S

 
u

sjeaj, 
ja

o
p
u
a
w

~
s 

-
iU

T
n

S
5
n

R

P
o
- 

6
a
t 

n 
CT

C
IO

-
V

o-.
Zto-

8V
0-

a I 0
-

a3T
4

V
aT

ff1
Z

-t* C
T

o
-ct

6 
a!t

6
,Z

t
1
-fl

ict

VCCt

2- 
11Th4 

D
dI

S 4U
 I

0
0

-
laed

T
jet)

6
'0

- 
V

af7
9C

ft,

L
tG

-
9Y

0-
6L

a-

17 -I-
CV

o-
a. 0-

6
'i,

L
i

tf7'e
ff17 ?
if an"
G

 r C
p

9' ~

O
' ft7

2' Cit'
V

 *
 p

-ia
tc

 
ITtT: 

36l
'qT

V
jL

T
0
 I 

JS;S'

~V e
ja

v
, 

Tf~ 
C

 
a 

1 
09/C

 
IT

T
1 

09/T
 

/1T
1 

09 
Th-/ct

I 
09 /ta

/0
t

I 
O

9/fl/C
11T

I 
09/at/C

I 
r09/,TL'CT

O
 

O
M

V
'.

(4
0
i 

ajrj

3
T

 -C
-I

0
1

0
.

C
r:,

)C
 I: 

T

4 -t 

99_

4
9

--z
-'

O
U

voas7N
i'1 

'S
I 

17 
-
-
 

9 77Th

trlix
 

37"I

(penun-uoo) 
0961 

'o
f 

H
39X

aA
O

N
 

H
M

O
fdlO

~l 
T

 H
a81G

A
0N

Y
-L

V
0 

77T
h 

CNV 
S~flhI.L

SN
I 

60O 
N0Sfld~ibc'D

L
 5 __ -

.1



a--

N
 

-
~

00
,IS

-s
2
u
tp

e
a
s
 

stn
p

-tA
E

P
L

T
 

eq[4 
J
o
 

sleo; 
atjq

 
osJj 

p
a,~T

tn
O

T
V

D
 

oazr 
?
c
p

 
"

o
2
v
J
eA

e 
TJrM

 
v 

3,.1 
1'-'

¾
-p

W
tt youT-s/C 

e
g

;- puoC
E

q 
e50'4 

q
o
jq

m
~

 suew
tooigas 

.7
W

 
JO

 
O

UlO
 

J
0

J
 

S
2
tiT

P
?
a
J
 
a
t; 

sap
fl~0W

E
 

0
S

a
~

ta
, 

-i

z- 
Z
9
c
 

1
7
a
 

tC- 
S9Z 

662 
11+ 

ZtT 
901

9?0- 
9
a
l
 

O&CT
4to- 

Ct7 
P C

i
i

o
t- 

69a 
t60C

6z- 
692 

?96z
cc 

SSZ 
j
z
c

t7e- 
/22 

V
O

C
2 

-
06z 

V
M

Za
017- 

c
4
7
2
~
 
Vtsa

t7c- 
c~a 

U49sa
-

s/z 
JR

2
CZ> 

C
±7 a
,
 

0
91C

6
 -

6 
-

171+

6
±

+

±71+

6 1+

C21 
t711 

g
o
-

oat 
IT

 
t~t 

C'o-
6rt 

90T 
CVo-

611 
20T 

2V0-
61T 

90T 
910

ITT 
SOT 

'
0
-

eT
T

t 
170 

CVO-
SOT 

66 
9o0-

9Tt 
act 

t
o
 (

I5X 
11-IL

-E
 OdI

S
S

C
JD

v
'J

J
r
o
 

T11W 
D

dI
U

T

rEaj, 
iJ

o
p

u
o
w

fl

'J 
ro( 

TTrN 
o
a
t

e4T
h-r 

t-sac
q

;,2
u

a
o
sg

o
u

tq
s~

tt

5510c 
tIM

-i 
O

H
T

sq7utO
d 

--
'aad

T
¶v

o

'JJTQ
 

TrM
I 

OciT
-

qT 
-

-4.2tS
a. 

$T
L

s~e

-Q
'N

 
0p ~\

40;, 
0
;v

c
I t s~ 

&
I TT

:

G
o9vogalsnr 

-
S-z-t' 

-- 
IL

 T
nin

TIlTli 
F

lR
iL

(p
a
rtu

flo
o
) 

0961 
'OC 

j)ISEW
RAON 

H
 

m
ooodH

 I LH
9N

2A
O

~q-V
IV

Q
l 

THrw CNY 
2JflL

IS
N

I, 
SO

 NOSM
hV-{NOO0

�----- 
-
-
 

-

99'L

69C
641C

tCC

CZ-

C
 +

6
 -

01-

'99C
'stic

Ie't
7 c

1I21
o
 *

 t
921 
9

a
1

E
t7

-at
921Z
9
a
t
I

0 
C

I
6V

at

9rat
C'aT
6£21
9

,2
t

O
t
-
T

t'gCT
6

'2
T

9§C
T

V
'C

T

8.0-

9
-
0

6to-

9-0-

P it?

9
-
 Ct7

9
'
 Ct7

C
 

ff7
9 C

17
L
 Ct'

9
,
 Ct7

6£217
C
V
a
2
t

I'"tt's,n

0
,
 

*
 1r71

O1 t
9 tm

1
2 '17t?

t
 

09/Cz,'6
T
 
O9'C2/

I
 

o9/c25/6
I
 

09/15,/6
09/ 1

5
/6

t
 
09/61/6

I 
09/1/6I

-
I
 09/--/6

I
 
09/CT/6

I

0,

40

C
c 

-:

O
5
rJ�A

- 
T

T
� 

-lJeJZ
-!:



Fourdrimner Kraft Board Institute, Inco
Project 1108-13

Page 53
Progress Report 164

THE INSTITUTE OF PAPER CHEMISTRY

W N0H et, R s a c Ai

Wo No Hubert, Research Aide
Container Section

6&21Au Po
Ro Co McKee, Chief 9 Container Section

I

11

I

i|

0


