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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM

INTRODUCTION

As requested by the Technical Division of the Fourdrinier Kraft Board

Institute, Inc., the reports pertinent to the continuous evaluation of corrugating

medium have been prepared by The Institute of Paper Chemistry on a bimonthly in-

stead of monthly basis since August 1, 1961. The current report presents results

obtained during the months of December, 1964 and January, 1965, on 186 rolls of

corrugating medium representing the production of twenty-eight machines. Each of

these 186 rolls of corrugating-medium was evaluated for basis weight, caliper,

Concora flat crush (conditioned after fluting), H. and D. flat crush on single-

faced board, and runnability. The evaluation of runnability was initiated by cor-

rugating each roll under standardized conditions on the Institute's corrugator into

A-flute board at 600 feet per minute with minimum tension and recording the draw

factor at this condition if the roll ran satisfactorily. If unsatisfactory run-

nability occurred at this speed, the corrugator was slowed down in increments of

25 f.p.m. until satisfactory runnability was obtained, i.e., no ruptured flutes.

In this latter case the draw factor was recorded for the highest speed below 600

f.p.m. at which the roll ran satisfactorily. If the medium fabricated satisfactorily

at 600 f.p.m. with minimum tension, further runs were made at higher tensions to

determine when cracking occurred. The higher tensions used were 0.5 lb. per inch,

1.0 lb. per inch, and 1.5 lb. per inch. Flat crush was determined on the single-

faced board obtained at a speed of 600 f.p.m. with minimum tension. The flat crush

results, in addition to supplying information about quality, provide data which

may be used by each participant to evaluate the relationship between Concora flat

crush and combined board flat crush.
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For each participating machine, test data for the current period are

shown in Table I and presented graphically in Fig. 1 to 4. A tabulation of the

number of rolls and type of medium evaluated is-also given in Table I for each

machine. The current machine test averages given in Table I are the means for

each test property of the averages obtained on all rolls of corrugating medium

evaluated from a given machine during the current period. In addition to the

current machine test averages, Table I also presents the current F.K.I. averages,

cumulative F.K.I. averages, and the F.K.I. indexes. The current F.K.I. average

for each test property is the mean of the current machine averages for all

machines participating in the study during a given period (excluding the current

machine averages based on the evaluation of fewer'than three rolls of corrugating

medium as requested by the Technical Division).. The cumulative F.K.I. average

for each test property is the mean of the current F.K.I. averages for the previous

twelve-month period excluding the average for the current'period. The F.K.I.

index for each test property is obtained as follows:

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

The F.K.I. index for each test property provides a ready means of comparing the

current quality with previous results. An index greater than 100. indicates that

current quality is higher than the average result for the previous twelve periods;

an index below 100% indicates that current quality is lower.than the average

result for the previous twelve periods. 

The test results obtained on the rolls submitted from the production of

individual machines during the current period are shbwn in Tables II through XXIX

for Machines A through BB, respectively. The maximum, minimum, and average results

obtained on each roll are shown for all test properties except basis weight for

J



c.X~)PUTT IX½I

~2JG' PY½1j cJUGJJrLo

991 1'4o~l

OT'eTulGq3TUtGS

T'SD TtuI~LqTUIGS

ThS TUIlaqO TUGS

ThaoTtul~oTutOS

TheOTUI~IO TUIGS

TL-OTUI~Lt3Ttl~s

T'e3~TaUq3TWI~S

TL-Tm~L[OTmu~S

sn~log

ThO TUI~tO TUI~s

Sn~oa

-Ts-d l'qsn~io

'qsn.'D q-~
sq~u-od

'.IodTTSD

S TS-eq

tum-[pG

Jo acl~
STITOU Gpoo

JO ON 1TTH

~96T' 'ArI'nu'e.C Pue 196T '.Xaqwaoa3
IS3:OV'dAV ENIHHOVH J1~qMMO JO XHVTW14fl

I rg~

-OUI Tn4TsuI PP~q Je'ai aGTUTJPhxfOd

9,96
L2 B
9'T

9 L
T'g

9101T
B'01
1- 01

001T
o' LB
T1F

2.
9

6z

E
9
9
9

0, O

9 E

9'T
iFr 

9,F

9 ifB

9'T
6T 0£

9F

9, 0£

x

A
nl

9, 6E

2. 9£ L

F1, 6£
Tfr 6E

9' 1
6'L

6, 9£
L';q

I T ~ £

6- 6

9 01O
901O

~'T1
6 01T

9'6

* 96

9.~6

966
7 9,6

T* )z
9*9F

6, 9F

9,9

9* 9F

9* 9B
9' LF
6, 9F

~'9E

1< 98
B. 9F
o' F
9, L
F. 9F

6, 9B
9,9

T1 9B
9* 9B

9,9
~'9E

o L

L
.9

9
9

6

9

L
It

9
L .
92

9. 

0
x

,I

H

a

ci
0
3:
v

111 ;.xod~U

E 99ec



Page 4
Report Ill

Fourdrinier Kraft Doard Institu~te, 1nc. 
Project 1108-17-

M F
- - - - - - - - .'.- ~ ~ ~ - ..-II

- - - - -~~~~~~ ---- r ,-r ~ ~ ~ -- T 1
- II ii Ii~~~~~~~T 

- II II I--' II~~~~~~~~~~~~~~~~ %t W -71 A0

oc h. A B C Li L F- C H I J K' L MA N' U F Q rH 3 I

Figure 1. Comparison of Basis Weight Results

~~Current machine average

--- Cumulative machine average

Figure 2. Comparison of Caliper Results

29

28

27

Cd
-J

C,n

I I

I.: I1 I I
F. K. 1.
Av.

26

M

a.

CC :
w
a.

I

F. K.I1.
Av.

- - II ,

V VW A I I- mm ULJ



Fourdrinier Kraft Board Institutel Inc.
Project 1108-17

Page 5
Report 111

g, I

II -

IIF'1
I I
I I

F 1

A BCD E FG H

F- i
I I
I I
I I
I I

F--I r-i
i -rr--ri -o

I I I~ 

J K LM NQP QR S

I--'

T

U- -7
II1
1 I
I I
Ii1
U I

I''I I F-i

i i
I I

u v wx Y

Figure 3. Comparison of Concora Flat Crush Results

361-

34

32

30

28~

r-'
I I
I I F l

I- -,
I I
I I

I I-~

I I n$
I I

II-
I I

II
I iI.

- ii ~~~--~~ I ~I, IIII:~ ~ E

IIAv.

Mach. A B C D E F G. H IJ K L M N 0 P 0 R S T U V W X Y Z AABB

~~Current mach ine average
- Cumulative machine average

Figure II. Comparison of Single-Face Flat Crush Results

40t-

381-

U)

z
Cn

-J

4

0
0
C-

- F-i
I-

36

34

32

1 ,F.K.I.

#",V.

Mach. Z AABB

z
V)

-J
Ui.

w
C-)

LaL

-J
CD
z
75

.1.

I
I
I
IIL

I I

I i
i
I
I
I
I
I
I

I

r-
I
I
I



.
L

-
0 

r-i

4
 c6
1 2

(1) 
r-i

4� 
4-:)

4-') 
V

'q 
Q

)
4

J, 
.-

D
co 

0
4 �'P-4
Id�qC

d
0A4-')

C
H

.
cd

�l(1)

.rq0

r�0P
4

-uo-Esua,.� 
m

nm
TuTm

 
1-m

-d
-j 

0
(9

q
.,-d

:j 
009 

4.s 
U

O
TSU

aq. M
M

TX
M

N

%
 Ix

a
p

u
T

 
;)U

T
.q

zgw
%

 ta
o
q
zvj 

G
ulqow

aftaaA
v 

au-rTqosm
 

a,&
Tq.-eTnm

no
afta9A

'S 
aU

TqV
8M

 
4U

aX
X

rl3

.�'t6
E, 1T

6
LI ee
'a, O

E

F
r 96

9, L6
9, �c
L' le

'I, 9c
t' 

tE
6

',jE
1 , IZ

E
6, -qE

PiT
6

9, E
6

E
, 0-1

9,6

6
,9

6
6

'L
6

c
')

'F
L

, P;,
TL�' 

I-1
O

L�' 
-1

-EL �' 
I

aL
�-T

TL�' 
I

6/-1-T
e
ft-I

E
/T

-T
E

/T
-T

?,/T
-T

-q, 63
tj'T

Z
-q, 6a
9

'6
?
,

9, O
E

O
'T

Z
9, EE
9' O

E
i7

'T
E

t' 
EE

9
, �e

ol U
9, U
t' 

E
E

?" flE

F, L
E

9"Te
?, L

E
?"�e
0-9E

�'66,9
010-1
)" q
1. !R
0

91 LE
9193
9' 9

?1
T

-9a
�' 

ga

�-q17 -a
E

 _q
?I -E

l
T-a

17, O
E

o' E
E

6, 6E
E

 I O
E

�- IE

0101
ti, 6
3
1
0
1

t' 6
3,6

t-O
T

iR
, 6

9 -0I
ol O

T
9,6

23T
,LET

9
3

1
6

0
T

ileT

179-91-E
T

IT9-91-el
iT

g-gT
-?,T

iTg -gT
 -

ET
179 -91 -E

T

i79-9 
-E

T
i7q

-� 
-3T

IT
9-fl 

_E
T

iT9-T 
-21

�9-O
E

-T
T

(-[-a
z
)T

m
�q

o
T

m
a
s 

:m
nT

pam
 
jo

 
adS

Z
)

�96T
 

Is-m
n

u
-er 

P
u

s 
-q96T

 
'aaqm

aO
9G

a 
am

IH
D

V
W

 
110J 

S
IM

S
g

a
 

IS
S

I, dO
 

X
9V

W
K

nS

III 
alx

v
L

l

%
 C

X
G

PU
T 

allN
O

S
W

%
 'Joq

o'eT
 

a
llT

 
O

W
I 

IT
I

9
ft.1

9
A

S
 

a
llT

Iq
Z

a
M

G
9
S

.laA
l3

I�U
-C

q
O

leM
 

!�U
a.X

aT
lo

0,001
o' 96

t15E

Z
'E

T
T

o
lo

o
l

o
q

�' 
I

<
%

' 
-1

�%
'T

E
gg, I

9��'T
L� �' 

-1
M

IT
09�' 

I
e%

' I

o' LE
9-T

T

E
/I-TI

3
/T

-T
.U

T
.w

--a--.m
.U

-MI

?,/T
-T

j�' 
IE

9, 6a
6, 6?
EIEC
9, B

E
F" iT

E
9, <E
�'K

9, 6E
o' 6E
o, 6a
9-T

E
t' 

O
E

9- E
E

Er tE
9, E

E

-4, EE
2, O

E
9'T

E
2, �E
0, tE
9, 5E
t' 9E
1, 4E

11, �E
6
'3

E
9, E

C
�'�E
6, i7

E
6',LE -
9, ge
T

'9E

0, E
E

9
'T

E
9. O

E
9, K
9, E

E
0

-9
E

?, �E
9"

7E

E
L

2
9, IT

E
9' L

E
el I L

E
9, 9E
o' 6E
�' 1R

E
?" L

E

�' 
IT

9. II
P 

I-[
9. O

T

o
l IT

9. 01

O
' I-[

6, oT

L
' ET

L I ET
L

I-aT
4

'T
T

-1, 
E

71
9. 

IT
�'T

T
L

'T
T

-1, L E
�' 

g
e

P" L
E

I, L
E

9, L
E

F, L
e

I, L
E

:,4
j 

-b
s 

w
/-cL

T
-�iqSm

aM
 

s-rsisq

G
I

'�l 
99-tT

 
-1

9� 
�9

-tT
 

-1
.e

t 
59-iT

 
-1

Y
t 

9
9

-t 
-I

O
il 

iT9 -iRT -FIT
6E 

i7g-j3T
-E

T
3 

179-6 -E
T

.. 
I 

trg-6 -ET

�9-T
T

 
-I

�9
-6

 
-I

iT
q-3E

-3T
tig-E

E
-6-T

iT
9-�T

-3T
ijg-�T

-E
T

to
-I 

-E
T

'49-T
 

-31

V
 E

T
01 ET-
01 E

T
O

lIT
(�' -1-1
PIT
B

'T
T

F
'T

T

O
-V

)l _V
g-v
�_v
-q-v
e-V
3-V
T-V

q
 .10,40.ej 

le U
T/ 

-q-t
'n

sa
p

r-i 
lS

qT
-[T

cL
suuna

�ir_�

\10Q
) 

0
W

 P
4

C
d a)

P-i w

.
O

N

TTO
H

T
T

T
W

P
aA

T
a.3au

qqlR
a

a
p
o
o

-A
V

 
U

T.w
 

.low
-T

-s
-d

 
lq

s
n

io

'V
W

[d 
9

3
'sd

-G
T

I�U
T

S

-
A

V
 

U
T.w

 
.IC

713W
'T

'S
'd

lq
srL

a
o

 
4

.eT
a 

R
ao

z)u
o

o

-
A

V
 

.U
TW

 
Ix

e
w

.1'd
 

aad-[T
eo

(T
R

oT
m

alqo-pm
s 

:U
M

TPG
M

 
Jo

 
a
d
4
l)

�96T
 

'fu
�u

v
r 

P
u
s 

+
196I 

I-T
aq=

aoaa
V

 
aN

IH
O

V
W

 
'aO

a SL
IM

S99 
IS

M
 

L
E

O
 

IU
V

M
M

II 
T

IE
V

I



P 96
If -a0I- 
1
1
 9Ea

~-qa

9' 9a
9*' 9a,

L, 9a,
a. 9a
6, 

?

'u
o
tsu

aq
. 

M
nM

TU
TM

 
'1

t-d
-j aa9q

.M
~d:j 

009 
4- 

U
o

-IS
U

9
;m

m
x

K

%
 exapuT

 
aU

~TLO
W

~
%

 la
~

g
 

G
U

TqO
SW

a
fta

a
A

V
 

aU
ltL

O
E

U
 

G
A

T
4V

[rtM
fl3

9111
•111
tM

TI
ETt1
Z1ij
T

ijr
0111

•9-91- 
-
1

~
9L

- I
•9-f1 

-
I

119-9a~-aT
i1 9-ta,-aI
179 

•1
-al

il9-0t-Il

g9-111- 
1

~9~- 
I

119-Ia-al

179-L
I-al

119-6 
-al

119-11a-ll

•961 
'X

x
a
n

u
a
r
 

P
u 

11961 
'.xactLG3z~a

a 
HaNIHCVW

 
HO

E 
S

flrS
a
H

 
ISSL

t 
JO

 
XH

VPO
M

S

A
 arH

1V
I

9
 -0

0
I1

t' L6
LIEtt
9* atE

11••1T

3i9•, I
a95• 

a/I-I
a
/I-I

a/I 
-I

a/IT-I
a/IT-I
UTW

a
/I-I1

a;/I-I.

lT
 It

a
3
,
 

a
t

t~ Itl

9, a
t

9, 6a
a
,
 at

9, at
iff11
t1E~t
a

, t
0a O

t

a" at
9
0
tO

9' 1tE
ba. a
9, 4t
9" 11
aO

 Lt
9, tt

* AV 
* UTW

 
X~W

qoz-j 
,u

1
 

-

aF aol
ta

o
IO

l, 9t
6, 9a

9* 11t
9, •t

97, 9t
if 9t

iff L
t

11, at
a" 11t
a" Lt

9, 9t
9, 9t
a- 11t

9 "9t
a" Lt

9, 9t
9' 01~
9, 0tl
9, 6t
9' 011

*
 AV 

*tITW 
X

M
W

'tlsrL
IC

 
4
.-E

 
-a

o
o

u
o

o

11116
I, a0

-l
11 6
9,6

,L
'6

L
 6

0
%

 
i11%
tP6
i11%
6' 6

A
I 

T
IM

v

IVI0I
a 

aolT
9* 9a
t 

L
a

al, 01
a
'
 6

T
, 6

0.9
a' 6
L, 9
6, 9
a, 6

0
1
Il

a, al
t, 01
010I
9, 6
L'6
IV

O
0

L
'O

T

11' La,
11, La

a
' 6a9aq

,L
, 9
a

O
N

T
T

ll~
TTTW

*
 AV

 
*UTW

 
*)

-4d 
I jd

T
T

e
D

L
I) -4
"i-P0a~)

P Le
0'96
L, 6e9

a
q
?

I* 69
6,96
a, t
I
,
 ae

-qL<•T

tL•, 
I

tL
• 

1
E)L~, 
11L• 

I
T

L
 I

aL
• 

I

a,/I-I
a;/I-I
a,/I-I
a/T

-T
a
/I-T

a/IT-I
a,/I-I 

•9 L6
0'96
a' 01
6'6

a, 6za

if, 6a,
E

, 6a;

T
- 9Z

9 
9

Fa 5
a

9, La,
9
a
 E

11, La
9, L

a
9' La,

9, 6a,
9, La,
9' 

O
t

a
,
 It

9' 
?

9,9
9, 6a

11' tC
a" at
IT

 It
9, at
9, 6a;
L, -It
t 

1tE

0, tt
9, at

9* 9F
,

9, at
0, tt

il* at
9, tt
aFItC
9-Ett
t
1
 

*

6' 6
tP6
£66
L'6 
. tI.O

B
 '6

a,6
o, 6
i
l
f
 

6
07,06

tP 01
LB 01
a~' 01
LB6
'I 

01O
0' O

l
6,01

L -a
9-(I
• -a
t11a
t -al
a1-a
I-a

0)

4-,
4-,

4
-U
,

04-,

C
'i L'-

* co
0
) 

a) 
H

*rH
4
-

'd

' X9-PU
T

 
G

U~TLIDjA[
%

 '.z
o

~
o

j 
G

u-pqpSw

•9-11- 
I

9
9

-Il- 
I

•9
-I-l- 

I
~9-ll- 

I

119-111-al
119-111-al

i19-9T-aT
119-91-al

119-6 
-alT

t(9-01a-lT

1
1
9
-ta-Il

119-6 
-
T
-
l

a
v
sI

9-C
L-C
9-C
•
 -C

t
7
-
0

a
-
0

T
-
C

a
p

o
o

PGATEaOGU
91P~a

(sn
i~

o
q

. 
:m

nT
pam

1 
jo

 
ad

R
fi)

•961 
'X

-r-m
nue 

P
te

 11961 
'J'aqJU

-O
X

I
C

 au
E

C
v
w

 
UDEi 

S
'IflS

2
J

 Isa
1

 
d

o 
xav~W

fs



T
A

B
L

E
 
V
I

SU
M

M
AR

Y 
O

F 
TE

ST
 

R
ES

U
LT

S 
FO

R 
M
A
C
H
I
N
E
 

E
D

ec
em

be
r,

 
19

64
 

an
d 

Ja
n
u
ar

y
, 

19
65

(T
yp

e 
o

f 
me
di
um
: 

se
m

ic
h
em

ic
al

)

D
a
t
e

C
od

e 
M

ad
e

E
-
1

E
-
2

E
-
3

E-
4

E-
5

E
-
6

E
-
7

E
-
8

1
1
-1

6
-6

4
1

1
-2

5
-6

4
1
1
-2

7
-6

4
1
1
-3

0
-6

4
12

- 
2
-6

4
12

- 
9

-6
4

1
2
-1

2
-6

4
1

2
-2

9
-6

4

M
il

l
Da

te
 

R
o
l
l
 

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

R
e
c
e
i
v
e
d
 

No
..
 

l
b
.
/
M
 
s
q
.
 
ft
.

1
2
-
1
0
-
6
4

1
2
-
1
0
-
6
4

1
2
-
1
0
-
6
4

1
2
-
1
0
-
6
4

1
-
 8

-6
5

1
-
 8

-6
5

1-
 

8
-6

5
1
-
 8

-6
5

3
3

3
4
3
5

36 3
7
3
8
3
9 4
0

26
.5

27
.0

26
.8

26
.2

26
.8

2
6
.
1

26
.3

27
.3

C
a
l
i
p
e
r
,
 
p
t
.

M
ax

. 
M

in
. 

A
v
.

9.
9

10
.9

10
.1 9.
9

10
.5

1
0
.
2

10
.1

10
.0

9
.
2

9
.9

9.
8

9.
4

9.
9

9.
8

9.
7

9.
7

9.
8

10
.2

10
.0 9.
8

10
.2

10
.0

1
0

.0
9.

9

C
on

co
ra

 
F

la
t 

C
ru

sh
,

p
.s

.i
.

M
ax

. 
M

in
.

36
.0

34
.8

3
4
.
2

3
4
.
2

34
.8

3
3
.
6

32
.4

34
.8

31
.8

31
.8

31
.8

2
9
.
4

32
.4

3
1
.2

31
.2

3
1
.8

A
v
.

33
.4

33
.1

33
.5

31
.8

3
3
.
6

32
.4

3
1
.
8

33
.7

S
in

g
le

-F
ac

e 
F

la
t

C
ru

sh
, 

p
.s

.i
.

M
ax

. 
M
i
n
.
 
A
v
.

3
3
.
6

32
.8

34
.0

31
.4

30
.0

30
.4

2
9
.
0

32
.6

32
.6

3
0
.
6

32
.2

30
.2

28
.8

27
.6

28
.0

31
.2

33
.1

31
.8

33
.2

30
.7

2
9
.
4

28
.7

2
8
.
4

31
.8

R
u
n
n
a
b
i
l
i
t
y
,

d
r
a
w

l
b
.
/
i
n
.
 a

 
F
a
c
t
o
r
b

1 1
-
1
/
2

1 1-
1/
2

1-
1/
2

1
/
2

1
/
2

1
-
1
/
2

1
.
5
6
4

1
.
5
6
4

1
.5

5
9

1
.5

6
2

1
.5

6
8

1.
56
1

1
.5

6
3

1
.5

6
8

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
*

26
.6

26
.2

10
1.

5
98

.6

T
A
B
L
E
 
V
I
I

S
U
M
M
A
R
Y
 
OF
 T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 F

D
e
c
e
m
b
e
r
,
 
19
64
 
a
n
d
 
J
a
n
u
a
r
y
,
 
19
65

(
T
y
p
e
 
of
 
me
di
um
: 

b
o
g
u
s
)

M
il

l
D

at
e 

D
at

e 
R

o
ll

C
od

e 
M

ad
e 

R
ec

ei
v
ed

 
N

o.

F
-
1

F-
2

F
-
3

F-
4

1
1
-1

9
-6

4
1

1
-2

0
-6

4
1
1
-2

1
-6

4
12

- 
2

-6
4

1
2
-1

4
-6

4
1

2
-1

4
-6

4
1

2
-1

4
-6

4
1
2
-1

4
-6

4

40 41 42 4
3

B
as

is
 

W
ei

gh
t,

lb
./

M
 s

q
. 

ft
.

28
.4

28
.3

29
.1

29
.5

C
a
l
i
p
e
r
,
 
pt
.

M
a
x
.
 

M
i
n
.
 
A
v
.

11
.3 9.
8

10
.8

11
.6

10
.7

9.
2

9.
9

1
0
.0

1
1
.0

9.
6

10
.4

11
.0

C
o
n
c
o
r
a
 F
l
a
t
 
C
r
u
s
h
,

p
.s

.i
.

M
ax

. 
M
i
n
.
 

A
v
.

3
7
.2

 
31

.8
3
7
.2

 
3

1
.2

3
6
.6

 
32

.4
3
8
.4

 
34

.2

34
.2

34
.6

34
.1

36
.2

S
in

g
le

-F
ac

e 
F

la
t

C
ru

sh
, 

p
.s

.i
.

M
ax

. 
M

in
. 

A
v.

3
0
.
4
 

27
.6

3
3
.0

 
31

.4
3

2
.0

 
28

.4
3
1
.6

 
30

.0

28
.8

31
.9

31
.1

30
.7

R
u

n
n

a
b

il
it

y
,

d
r
a
w

l
b
.
/
i
n
.
 a
 

F
a
c
t
o
r

1
-
1
/
2

1-
1/
2

1
-
1
/
2

1
-
1
/
2

1
.5

7
0

1 
56
4

1
.5

6
5

1
.5

6
1

C
u

rr
en

t 
m

ac
hi

ne
 

av
er

ag
e

C
u
m

u
la

ti
v
e 

m
ac

hi
ne

 
av

er
ag

e
M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

a
M
a
x
i
m
u
m
 
t
e
n
s
i
o
n
 
a
t
 
6
0
0
 
f
.
p
.
m
.

b
6
0
0

f
.
p
.
m
.
,
 
m
i
n
i
m
u
m
 t
e
n
s
i
o
n
.

(D
 
P

Fd
 
0

0 
(D

IH r-

10
.0 9.
8

10
2.

2
97

.7

32
.9

34
.0

96
.9

91
.2

30
.9

31
.9

96
.7

94
.5

1
.5

6
4

28
.8

27
.5

10
4.

9
10

6.
7

1
0
.5

9
.8

10
7.

2
1

0
2

.9

34
.8

34
.5

10
0.

8
96

.3

0 r oJ · H. q
 ·

(D 4
i

c+
-

0

id
 
!

o 
m

I 
H

»

C
I .
c _ 

f I.

30
.6

30
.6

10
0.

0
93
.8

1
.5

6
5



-u
o

isu
a 

m
nm

m
uim

 
'u

-d
- J

0
0
9

-u
ir

d
j 009 

q.- 
u
o
~

su
a; 

w
m

upC
xl

4,LO
T

t1 , £01
I. 9a
o, 6E;

tf I
T

a T
I

9- 0
1

G
9
 OT

i?-T
T

F
IT

T
£, 0

1
4* 01
0
*
 11
1

0
*
 I~
T

6, Le
6, La,

O
. 9F

~
i
*
 

La,
9* 9a
P£L* ~

£
z
a
1

FqaT
4L3aT
rLF

aT
L~aI
99al
64a1
94Z1
T
4
F
-
T

04a1

49-<F,- 
I

49-<Fa- 
I
1

49 -11 
-I1

49-111- 
1

49 -i7 
-
I

59-t1
-
I

119-I 
-
F
l

ff9-T
 

-31

4961 
'-,r-nuvff 

P
us 

1961 
'JaC

ttIIG
G

H
 a
N
I
H
D
V
W
 
H
0
A
 SYMISH'd 

JSgL 
JO

 
7UVPPMfS

x
i
 
H'THl

4L4'T

4L 41T 
a/I-I

G
L4'T 

a/-I
LL 4T 

a/-I
,LL 4T 

a/-I
£ L

 4T 
a / -

I
T

L
9T

 
a/-I

S
0
 

3 
j 

..u-c/ 
.qT

q n
e
r
p'X;7TT-qsuurm

L
, I6

4. 6E
0
*
 0£

O
0
 9F

If 9a
a~ ££
£ 0

£
£ 0

£
9 

1
£

L
, La

9 
a
Q
I
O

T
 ££

9, La,
O

. 9Ea

a, 6a,
~- 6a
a, 0

£
9' 11a

9' 
?

a
'
 0£

9
 6
a

*
 AV 

UT1w 
'x'C

IW

0'11£
£,E
1-9£
2.'I£
1111£e

119£g
9
1
£
T

9
'
T
1
£

9, 
1
£

a
'
,
 

11£

2'9F

114£9
IT

' a£
a, L£
0
,
 9£

a'L
P, 'ot
e , 'I

*
 AV

 
*
 UTW

 
cM

*-t S. d

0101

946

L'6
9,6a
 6

aP6
L'6

o, 6
a'6
o, 6
6, 
o, 6
a, 6

6' 6

9' 6
L'60'0OT

*
 AV 

U
~T

I4 
X

4* 96
o, 66
£ 9Fa

9-4a
,6, 4

a 9F
1
,
 9Ea

,4 
*bs w

/,q1
'
;
q
~
a
m
 

S-[SE

%
 'X

~PU
T 

G
U

-E
M

O
01W

o
%

 'J
O

0
,4

0
j 

a
u

-iq
o

lw

G
2~ 

A
 

G
U

~O
U

ILLO
A

1H
 

4.U
~.Iro

9t11

EI1T
1111
0
T1 1
T

O
N

ITOU
1
T
T
H

49-9T- 
-
1

49-L 
-

I
49-17 

-
I
1

119 
-

9a8- 
F

119 
-£aT-aIT

ft9-o£-TT

g9-£I- 
I

49-11 
-

I
119-63-ZaT
119-Ia-al
119-IT-al

119 -17a-TT

apsw

L-0
9-0
4
-
o

£7 
-0a-fo

1-0

a
p
o
o

Z
0
 HmiH3VW 

H0.e 
SLiflmHu 

lS
a
l 

do 
IHv1~wfls

lIIA aIv~Li

a) -40a)
4 46
4. 1£
F, 1

£

9 
OTT

L
 T

o
I

T
 T

T
P~IT

9
9
4
T

 -
£94 

T
494, T
99 4

'T
L94 

I
1

L94, T
994~ I
T

L
4'T

atg
, I

6t14T

II

a
/
I

P
,
/
I

P
,
/
I

a
/
 III
tIT

E
W

.
U
T
H

£, 96
6- 96
T14£

6a aE
a IE;
4., 4£
O

-T*

4l iE
£

4 0
£

9 I£11

4. 9a
P

 £
11* La
1, GE:
11, a£
11* 0£
9, 6p
o, 6a
11* 

9£
P~6£

tg L3
9, La

0
o
 La,

a
E
 T£

a, 6a,

9, 9£
9, LE

ilr 6?,

0
,
 T£

0
,
 1£

9, 0
£

9, 6£
9' 

I
t

9' 0
£

9' 0
£

t, 
6Ea

9* Te

9' 3
0
*
 FaiT

%
 eo;3u

l 
aU

l~low

11* 4£

o
*
 6£

9* 11£
9* iq

E

0
,
 i

T
T
T
I

0
O
 TT

4, 01
4.01

6,i

G
9
 OI

L'OT
P" 0

1
E;'O

T
9' 0

1
9
0
1
 

O
0
0
1
T

0*01
L £

1
9, E

T

49-41- 
1

4
9
-4

1
- 

I
4
9
-
a
~
 -
I

49-a 
-
I

i19-FFa-aT
i19-F3-aT
119-TI-al

1
r9

-9
 

-IT
T

1199g 
-11[

01-H
6-H
9
-
H

2.-H
9
-
H

4-H
i
l
-
H

£ -
H

a
l
-
H

I
-
H

a)

4-,

4-)'

H00)H
*H

1 
-

*H
 

-



*M
 d

,, j
O
i
j
T
 
S

sf 
u
o
~

su
4
 

&
ntnT

uT
m

 qqT
 

p
q

q
sT

U
103o 

a
q

*
tn

d
-j 

00? 
s
s
f 

u
o
T

su
aq

 
urnM

uT
U

M
 

qqT
M

 
P

~49T
h

L
I03O

 
a

*mad-j 
o
o
~
 sum

 
U

O
T

S
uaq 

um
nuuT

m
 

qTA;p 
p

a
q

v
T

u
jo

o
 

aq

aT0£
E

O
90£E

~

9 
901

6
'
6

4
0
1
C

9.11£z
11* 3£
?, 1 i7
ti aE

tL
O

T

9 I01

9'6

E' 
0_1

0 q1
1

L
'6

6
6 66
0, 1

.
6
,
 ?

9
 9
?

9
'
 9?

£ 
L
3

PTt'n03 
TT0. 

S
-T

I: 
qDoIwA 

4S
 
P

a
d
S

 
M

M
Ie

PlflO
O

 
T

101 
ST

T
4~ ttT

t1P
A

 
q 

p
aad

s 
m

nm
T

xeW
~

-u
o

~
su

aq
 m

rnm
urTum

 
'-d

-j 
00og

tm
rd

-j 
009 

4
s u

o
rsu

9
4

 
MMcIMN

%
 xqPUTr 

au
'q

o
sw

C
 JU

i40S
cO

 
a
.U

e.L
m

3

1
1
9
 ?-F

?
1

E

*r9 -E
-a

T

1199q 
-31

tq9-L 
-E1

179-£ 
-el

£
 -
r

F-if
T-f

4961 
'L

.xenusf 
P

us 
1i9 6T

 
'Jaqtn03-'CE

if 
am

IE
D

V
w

 aooa 
slf1Sl 

IS
S

L
 

JO
 

I7V
V

M
fS

nc 
aW

m
yl

U
L

4T
6
9
9
 T

E
L

9
, 1

9
9

4
*

1
U

L
9

T
494'T
6
9
9
1
i

T
L

4
1

T

a/I-I

a
/I-I[

?
/1

 -1

a/I-T

q 1
,0

3
e
j 

8
U

T
 

L
cil

'r 
Q

.T
~1p U

U
I

9 9
6

9
0

£
e

L
,
 6?

T
V

,

6£ ££
PE

C
£

1
1
,
 

4
£

I1T£
9 6?,

9
1
£
e

0 
-r£

?' £
£

'a, E
E

9
,
 0£

9
*
 ?£

o
,
 ££

B
. 1
1
£

O
' i
1
£

0, 9
£

'A
V

 
U

 TN
 

-
S

-T
 
S

d
 

'cqsnaoj

6 96

?
,
'
 

9
£

9
 4£~

9, 9
£

L
'
 9£

£
 1,01

a, 01
11.01O

-

a, 1
1
£

0
,
 ££

9
 1
1
£

114£E
E

, 1
1
£

, 1
1
£

1
1
 4£

F?, 11
£

F
" L£

11 9
£

9 6£
.
9
 6£

o
*
 6£

*
 AV

 
'U

T
IW

 
.1:

'tq
slh

I3
 

alO
D

U
O

D

9
0
1
T

L, 01

6'6

9
 6

L, 0_1

9
,
6

1,6

L* 01
6
 o
1

0
T

1
1

'a 0-1
0101

*
 AV

 
*T2W

 
.

X
V

IR

9,96

9,9F

1
1
 9?

199?

V
 9?
9

a, L?

* q
j 

-b
s 

/C
[

-
-
 

9-a?- 
I
1

-
-

49-ae- 
T

-
-
 

9-a?- 
T

-- 
49-a?-31

-
-
 
119-£??-1

.ON 
PaA

T
*;3G

H

1T
0'a 

a~
v

T
11.W

4
9

-9
1

- 
1

4
9
-9

1
- 

1
99-i11- 

T
9

9
-£

1
- 

1
119-41T-BI

119-6 
-
a
l

119-9 
-
a
T

(-TqoTm
azl3Tw

as,:urn~pam
 

jo
 

adJf1)

4961 
'X

rzrm
usf 

P
u 

1
1
9
6
-
1
 

'.x9cqm
3G

C
I 

2aN
M

V
W

 
U

O
A

 S
1¶M

S
L

~ IS2SL 
JO

I 7X~VM
CfS

4, 
-

*H
 

0)

H
-IP

-1

0si-I

a,rI1-

6 6
9

9
?
2

6. 9?,
9, L

£ 
L
e

9, £6
L 

££
9
1
£
T

6
4

9
1

-
0
4
9
1
[

944 
1

4
9

9
- 1

p
 

alom
i

3 
G

401\
u
 TNy

iq. 0£
9,9E
99S

o

a, EE
F

? 6E
a
.
 9?

i1* 6?,

%
 'X

G
P

U
T

 
G

T
q81P

1

0

5-1%

93-I

9-I
4-I
V
-
i

£
 -I
e
-
I

B
-I

ap0D



T
A
B
L
E
 
X
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
K

D
e
c
e
m
b
e
r
,
 
1
9
6
4
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
5

(
T
y
p
e
 
o
f
 
m
e
d
i
u
m
:
 

k
r
a
f
t
)

M
D

at
e 

D
at

e 
R
e

C
o
d
e
 

M
a
d
e
 

R
e
c
e
i
v
e
d
 

K
-
1

K
-
2

K
-
3

K
-
4

11
-1
9-
64

1
1
-
1
9
-
6
4

11
-1
9-
64

1
1
-
1
9
-
6
4

1
2
-1

6
-6

4
1

2
-1

6
-6

4
1
2
-1

6
-6

4
12

-1
6-

64

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 %

ill 11
 

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

No
. 

l
b
.
/
M
 
s
q
.
 
ft
.

33
 

27
.8

34
 

27
.6

35
 

28
.9

36
 

28
.6

28
.2

28
.0

10
0.

9
1
0
4
.
5

C
a
l
i
p
e
r
,
 
p
t
.

M
ax

. 
M
i
n
.
 

A
v
.

9.
9

9.
7

9.
9

10
.0

8.
8

8.
9

9.
2

9.
0

9.
3

9.
3

9.
7

9.
7

9
.
5

9.
3

10
1.
8

93
.1

C
o
n
c
o
r
a
 
F
l
a
t
 
C
r
u
s
h
,

p
.
s
.
i
.

M
a
x
.
 

M
i
n
.
 

A
v
.

40
.8

40
.8

40
.8

39
.0

34
.8

34
.2

36
.0

35
.4

37
.4

38
.3

38
.3

37
.4

37
.9

35
.7

10
6.

2
10

4.
9

S
i
n
g
l
e
-
F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
ax

. 
M
i
n
.
 

A
v
.

36
.2

36
.6

38
.2

34
.4

33
.6

3
6
.
2

36
.0

32
.6

35
.0

36
.4

37
.1

33
.4

35
.5

32
.4

10
9.
4

10
8.

6

R
u
n
n
a
b
i
l
i
t
y
,

d
r
a
w

l
b
.
/
i
n
.
 

f
a
c
t
o
r

N
o
t
e
 
c

M
i
n
.

M
i
n
.

M
i
n
.

1.
55
0

1
.
5
5
3

1.
56
3

1.
56
6

1.
55
8

T
A
B
L
E
 
X
I
I
I

S
U
M
M
A
R
Y
 
O
F
 
T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
L

D
e
c
e
m
b
e
r
,
 
1
9
6
4
 
a
n
d
 
J
a
n
u
a
r
y
,
 
1
9
6
5

(
T
y
p
e
 
o
f
 
m
e
d
i
u
m
:
 

s
e
m
i
c
h
e
m
i
c
a
l
)

L
-
1

L
-
2

L
-3

L
-4

L
-5

L
-
6

L
-
7

L
-
8

L
-
9

1
1

-3
0

-6
4

1
1

-3
0

-6
4

12
-1
5-
64

12
-1
5-
64

1
2
-2

2
-6

4
1
2
-
2
2
-
6
4

1
2
-
2
9
-
6
4

1
2
-
2
9
-
6
4

1
-
 9
-6
5

12
-1
0-
64

1
2
-1

0
-6

4
12

-3
0-

64
12

-3
0-

64
1
-
 4

-6
5

1
-
 4

-6
5

1-
 

6-
65

1
-
 6

-6
5

1
-1

9
-6

5

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
%

1
 

27
.8

2
 

2
7

.9
3 

28
.2

4
 

27
.1

5
 

26
.8

6 
28

.3
7 

2
7
.
4

8 
28

.5
9 

26
.3

11
.0

11
.1

10
.2

10
.0

10
.3

10
.3

10
.8

10
.7 9
.
9

1
0
.
2

10
.3 9.
9

9.
3

10
.0

10
.0

10
.0

1
0
.
2

9.
2

2
7

.6

10
2.

1

10
.5

10
.8

1
0

.0 9.
7

1
0

.1
1

0
.1

10
.5

10
.5 9.
6

1
0

.2

1
0
0
.0

34
.8

37
.2

36
.0

36
.6

33
.6

37
.2

33
.0

38
.4

36
.6

31
.8

31
.2

32
.4

31
.8

29
.4

31
.8

27
.6

3
2

.4
28

.2

33
.4

33
.2

35
.3

34
.2

32
.3

3
4
.
0

30
.8

35
.2

32
.4

32
.8

28
.4

32
.0

30
.6

28
.8

30
.2

30
.6

31
.6

2
7
.6

28
.8

26
.2

28
.6

28
.6

26
.8

27
.2

29
.0

29
.6

26
.4

33
.4

92
.6

30
.8

27
.3

29
.5

29
.8

27
.8

28
.7

29
.6

30
.8

26
.8

2
9

.0

88
.9

b
a
M
a
x
i
m
u
m
'
t
e
n
s
i
o
n
 
a
t
 

6
0

0
 
f
.
p
.
m
.

6
0
0
 

f.
p
.m

.,
 

m
in

im
um

 
te

n
si

o
n
.

M
a
m
u
m
 
s
p
e
e
d
 
a
t
 
w
h
i
c
h
 
t
h
i
s
 
r
o
l
l
 
c
o
u
l
d
 
b
e
 
c
o
r
r
a
t
e
d
 
w
i
t
h
i
n
i
m
u
m
 t
e
n
s
i
o
n
 w
a
s
 

52
5 

f
.
p
.
m
.

M
ax

im
um

 
sp

ee
d
 
a
t 

w
h

ic
h

 
th

is
 
ro

ll
 

c
o
u
ld

 
b

e 
c
o

rr
u

g
a
te

d
 

w
it

h
 m

in
im

um
 

te
n
s
io

n
 

w
as

 
52

5 
f.

p
.m

.

t 
oI

o H
 

(
o 

a w c r o
0

i- H
P o -- c-
-

(D 0 0

1 1 1
-1

/2
1
-1

/2
1
-1

/2
1
-1

/2 1/
2

1/
2

1
-1

/2

1.
56

9
1
.5

7
1

1.
57

6
1.

57
2

1
.5

7
2

1
.5

7
5

1
.5

6
8

-1
.5

6
7

1
.5

7
4

1
.5

7
2

(D
 

.

o 
- 0) D

, 
H

H
H

I



TA
BL

E 
X

IV

S
U
M
M
A
R
Y
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

F
O
R
 

M
A

C
H

IN
E 

M
D

ec
em

b
er

, 
1

9
6

4
 

an
d

 
Ja

n
u

a
ry

, 
1
9
6
5

(T
yp

e 
o

f 
m
e
d
i
u
m
:
 

se
m

ic
h

e
m

ic
a
l)

D
at

e
C

od
e 

M
a
d
e

M
-
1

M
-
2

M
-
3

M
-
4

M
-
5

M
-
6

M
-7

M
-8

11
-1
4-
64

11
-2
6-
64

12
- 
9-
64

12
-1
5-
64

12
-1
6-
64

1
-
 7
-6
5

1
-
 9
-6

5
1
-
1
4
-
6
5

M
il

l
D
a
t
e
 

R
o
l
l

R
e
c
e
iv

e
d

 
N

o.

1
1
-2

5
-6

4
12

- 
3

-6
4

1
2
-2

2
-6

4
1
2
-2

8
-6

4
1

2
-2

8
-6

4
1
-1

3
-6

5
1
-1

9
-6

5
1

-2
2

-6
5

61
5

61
7

61
8

61
9

62
0

62
1

62
2

62
3

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 

%

B
a
si

s 
W

ei
g

h
t,

lb
./

M
 
sq

. 
ft

.

27
.5

26
.7

2
7
.1

26
.9

26
.8

27
.6

26
.3

2
7

.0

27
.0

26
.6

10
1.

4
10

0.
0

C
a
li

p
e
r,

 
p
t.

M
a
x
.
 

M
i
n
.
 

A
v.

9.
7

9.
9

9.
2

9.
9

10
.0

9.
7

9.
8

9.
2

9
.0

-
9.

2
8.

9
9
.
3

9.
0

9.
1

8.
8

8.
9

9
-
3

9
-
5

9.
0

9.
6

9
.
3

9.
5

9.
2

9.
0

C
o
n
co

ra
 

F
la

t 
C

ru
sh

,
p.

s.
i.

M
a
x
.
 

M
i
n
.
 

A
v.

42
.6

42
.6

43
.2

40
.2

42
.6

40
.2

39
.6

42
.6

34
.8

35
.4

37
.8

36
.6

37
.8

36
.0

35
.4

39
.0

9
.
3

8.
9

1
0
4
.2

9
1
.1

38
.9

3
9
.
5

40
.8

37
.6

39
.8

37
.7

3
8
.
3

40
.0

S
in

g
le

-F
a
c
e
 

F
la

t
C

ru
sh

, 
p.

s.
i.

M
ax

. 
M

in
. 

A
v.

36
.4

34
.8

3
7
.
0

36
.2

37
.6

33
.4

33
.4

36
.0

33
.2

31
.2

35
.6

33
.0

34
.8

31
.4

31
.2

33
.6

39
.1

37
.5

10
4.

2
10

8.
2

34
.8

33
.6

36
.5

34
.4

35
.9

32
.6

32
.1

34
.8

34
.3

33
.4

10
2.

9
10

5.
1

R
u
n
n
a
b
il

it
y
,

d
r
a
w
 

l
b
.
/
i
n
.
 

f
a
c
t
o
r

1
-1

/2
1
-1

/2
1

-1
/2

1-
1/

2
1
-1

/2
1
-1

/2
1-

1/
2

1
-1

/2

1
.5

6
6

1
.5

7
0

1
.5

7
1

1.
57
5

1
.5

7
1

1.
56
9

1
.5

7
5

1
.5

6
9

1
.5

7
1

TA
B

LE
 

X
V

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M
A
C
H
I
N
E
 

N
D

ec
em

b
er

, 
1

9
6

4
 

an
d

 
Ja

n
u
a
ry

, 
19

65

(T
yp

e 
o

f 
m

ed
iu

m
: 

se
m

ic
h

e
m

ic
a
l)

1
2

-1
5

-6
4

1
2
-1

5
-6

4
1
2
-2

2
-6

4
1
2
-2

2
-6

4
1-

 
6
-6

5

58
2

58
3

58
4

58
5

58
6

C
u
rr

e
n
t 

m
ac

h
in

e 
a
v

e
ra

g
e

C
u

m
u

la
ti

v
e 

m
ac

h
in

e 
a
v
e
ra

g
e

M
ac

h
in

e 
fa

c
to

r,
 

%
M

ac
h
in

e 
in

d
e
x
, 

%

aM
ax

im
um

 
te

n
si

o
n

 
a
t 

6
0

0
 
f.

p
.m

.
6
0
0
 
f.

p
.m

.,
 

m
in

im
um

 
te

n
s
io

n
.

28
.7

27
.6

28
.0

28
.2

28
.6

1
1
.0

1
1
.0

11
.1

11
.2

11
.4

2
8
.2

27
.6

10
2.

3
10

4.
5

(D
 .

0 
(i

H
IJ

ro
i-

N
-
1

N
-2 N
-
3

N
-4

N
-
5

10
- 

9-
64

10
-1
4-
64

1
1
-
1
2
-
6
4

1
1
-
1
4
-
6
4

12
-2
1-
64

1
0

.0
10

.2
10
.7

10
.9

10
.8

10
.6

10
.5

11
.0

11
.1

1
1
.1

40
.8

39
.0

45
.0

40
.8

40
.8

37
.8

34
.8

39
.0

37
.8

37
.8

38
.4

34
.8

37
.6

38
.6

33
.8

32
.4

31
.6

32
.8

35
.6

30
.6

39
.4

36
.4

41
.2

39
.4

39
.7

39
.2

41
.0

95
.6

10
8.

6

10
.8

10
.4

10
4.

7
10

6.
2

55
.7

33
.0

35
.8

37
.6

32
.2

M
i
n
.

M
i
n
.

M
i
n
.

M
i
n
.

M
i
n
.

1
.5

5
8

1
.5

5
3

1
.5

4
4

1
.5

5
2

1
.5

5
6

1
.5

4
9

3o
-

0
-

(
D

0 F
ti

H

C
D

 H
-

F
d

O
 
c

ct
. c -

(D
 C

0
I 

M

34
.9

36
.9

94
.5

10
6.

7



T
A
B
L
E
 
X
V
I

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M
A
C
H
I
N
E
 

0
D

ec
em

b
er

, 
1

9
6

4
 
an

d
 
Ja

n
u

a
ry

, 
1

9
6

5

(T
yp

e 
o

f 
m

ed
iu

m
: 

se
m

ic
h

e
m

ic
a
l)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
iv

e
d

 
N

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

l
b
.
/
M
 
s
q
.
 
f
t
.

C
a
l
i
p
e
r
,
 
p
t
.

M
a
x
.
 

M
i
n
.
 

A
v
.

C
o

n
co

ra
 
F

la
t 

C
ru

sh
,

p.
s.

i.
M

ax
. 

M
i
n
.
 

A
v.

S
i
n
g
l
e
-
F
a
c
e
 
F
l
a
t

C
r
u
s
h
,
 
p
.
s
.
i
.

M
a
x
.
 

M
i
n
.
 

A
v
.

R
u
n
n
a
b
il

it
y
,

d
ra

w
 

l
b
.
/
i
n
.
a
 

f
a
c
t
o
r

O
-1

 
1

1
-1

9
-6

4
0-

2 
1
1
-2

3
-6

4
0-

3 
12

- 
2

-6
4

12
- 

1-
64

12
- 

1
-6

4
12

 -
1

7
-6

4

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 
%

M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
%

40
0

40
1

40
2

26
.6

26
.6

2
6

.0

1
0

.8
11

.0
10

.3

26
.4

26
.6

99
.2

97
.6

S
U
M
M
A
R
Y
 
O
F
 T
E
S
T
 
R
E
S
U
L
T
S
 
F
O
R
 
M
A
C
H
I
N
E
 
P

D
e
c
e
m
b
e
r
,
 

1
9

6
4

 
a
n
d
 
J
a
n
u
a
r
y
,
 

19
65

(
T
y
p
e
 
o
f
 
m
e
d
i
u
m
:
 

s
e
m
i
c
h
e
m
i
c
a
l
)

D
a
t
e

C
o
d
e
 

M
a
d
e

M
il

l
D
a
t
e
 

R
o
l
l

R
e
c
e
iv

e
d

 
N

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

lb
./

M
 
s
q
.
 
f
t
.

C
a
l
i
p
e
r
,
 
p
t
.

M
a
x
.
 

M
i
n
.
 

A
v
.

C
o
n
co

ra
 

F
la

t 
C

ru
sh

,
p.

s.
i.

M
ax

. 
M
i
n
.
 

A
v.

S
i
n
g
l
e
-
F
a
c
e
 
F
l
a
t

C
ru

sh
, 

p.
s.

i.
M

ax
. 

M
in

. 
A

v.

R
u
n
n
a
b
i
l
i
t
y
,

d
r
a
w

l
b
.
/
i
n
.
 

f
a
c
t
o
r

P
-
1

P
-
2

P
-3
P
-
4

P
-
5

P-
6

P
-
7

P
-
8

12
- 

4
-6

4
2-

 
8-

64
1

2
-1

0
-6

4
12

-1
8-

64
1
-1

3
-6

5
1
-1

4
-6

5
1
-1

5
-6

5
1

-1
8

-6
5

1
2
-2

3
-6

4
1

2
-2

3
-6

4
1
2
-2

3
-6

4
1
2
-2

8
-6

4
1

-2
2

-6
5

1
-2

2
-6

5
1

-2
2

-6
5

1
-2

2
-6

5

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
%

2
6

.3
2

6
.3

2
6
.6

2
6
.8

2
6
.3

2
6
.7

26
.4

2
6

.5

2
6
.5

26
.8

98
.7

98
.0

aM
ax

im
um

 
te

n
si

o
n

 
a
t 

60
0 

f.
p
.m

.
6

0
0

f.
p
.m

.,
 

m
in

im
um

 
te

n
si

o
n
.

1
0

.0
 

10
.4

9.
8 

10
.6

8.
6 

9.
9

4
0
.2

4
0
.8

3
9
.6

36
.6

36
.0

3
6
.0

38
.4

39
.6

3
8

.2

36
.2

3
6

.0
35

.8

33
.8

32
.8

33
.4

34
.7

3
3
.9

34
.4

10
.3

10
.4

99
.0

10
0.

7

1 1
-1

/2
1
-1

/2

1
.5

6
5

1
.5

6
2

1
.5

6
4

38
.7

39
.3

98
.5

10
7.

3

o 
a

c.
 

0
0 

P

o 
H

(-
 

P
I

H
D

0
 

>c+
 

F
i- o P. c- tD 0 o 3j

34
.3

35
.7

96
.3

10
5.

1

TA
B

LE
 

X
V

II

1.
56

4

10
.6

10
.7

10
.3

10
.3

1
0
.5

10
.9

10
.3

10
.7

10
.2

1
0

.0 9.
8

9.
5

10
.0

10
.2 9.
8

10
.3

10
.3

10
.3

1
0

.0
1

0
.0

10
.2

10
.1

10
.5

37
.8

38
.4

37
.8

3
9
.
0

3
9

.0
37

.8
37

.8
37

.8

35
.4

34
.8

34
.8

31
.2

35
.4

33
.0

34
.2

3
6
.0

33
.6

34
.0

34
.2

32
.6

32
.6

32
.0

32
.4

33
.4

3
1
.
8

3
1
.
4

33
.0

30
.8

30
.4

3
0

.8
30

.8
30

.8

36
.1

36
.7

36
.0

36
.4

37
.2

35
.5

35
.9

36
.5

36
.3

35
.8

10
1.

2
10

0.
5

32
.5

32
.6

33
.5

31
.5

31
.8

31
.4

31
.6

31
.9

1 1
-1

/2
1 1
-1

/2
1
-1

/2
1
-1

/2
1

-1
/2

1
-1

/2

10
.2

10
.5

97
.7

10
0.

0

1.
56

5
1.

56
6

1
.5

6
2

1.
56

6
1.
57
1

1.
57
1

1
.5

6
9

1
.5

7
0

32
.1

32
.0

10
0.

4
98

.2

1
.5

6
8

A
 
,

(D 0
 o

fD

I- H
1 

F1
H

_ 
\,H



tn
-d

-j 
O

~C 
see 

u
o

~
su

a4
 

urnm
-~u-~m

 
tlqv 

p
a 

sm
ru

ao
o

 
q 

p-T
noo

-m
-d

-j 
0~T

 
su

n
~

 lu
o
-su

aq
 

m
nm

Tzu~m
 

qT
flj 

p.~
qvnaa~

oz 
aq 

pT
floz

tg 601
9

t W
I

a? T
T

a- iT
E

9
, 11£

9 L£
t? 

2.

11, 9£

2. T
I[

-
,
 IT

II 
T

I1
-
' TT

,L
-6

6 TO
T

o, Le,
-
,
 La

Ol T
I

0
IT

I
9' O

T
9?- 01
0%

 

a' a-t
0'. aT
O

'aT
a
'0

1

9 2.a

-, La
9-2.a
9 9?a

TTO
-I 

S
N

; 
qD

iT
qx 

4e 
p

aad
s 

aruixn-rx
*U

01SU
G

4 
UrflhM

fuipl 
'w

-id
-j 

0o9 
-m

-d
-j 

009 
4S U

O
T

sua4 
Irm

 c0w
.q

%
 '.o;oj 

auT
qow

~j

a
ftG

A
S

 
G

UTqoem
 

4A
aaafL

of

i1£ 
g

9
-C

T- 
T

££ 
~

9
-1

1
 -

TE 
11 9-t 

-ET
O£ 

1i9-2.-T
T

l

tf9-2.a-ZaT
i1 9-LT -aT
119-0£-IT

T
119-T

a-T
I

119 
9

T
-IT

11-a

a-a
1-a

(T
`R

0T
m

aqoT
m

~s 
:am

ntpam
 
jo

 
adP

Z
)

a 9NIHOVK aOd SI-xSSa 
ISSI .o 

Xavi,&M
s

X2JC 
a'Tmvi

99- 
I

L%
991

L 9, 
T 

02.91
9
9
9
 T

-L9<
, -

a2.~ -T

q-96
11-116££ 

e
9'T

C
£

a/T

T1/-

'a,-T£
6, 1£
11?£F
?, T

£
? 

1£e
9' 1£

'k~
T

T
T

q-auuna

3-63
9, O

£
0
'T

£
a- O

£
9, 6a
a- Tic

9-6
0- ££

6-116
~ £6

9, 9£

V
1 9£

6 
11£

2. 9£
a, ££
£- ?a

o
-o

£
C

9 
1£

0o £C
9 11£
9
0
£
O

?, 1£

ox 6£
9- 6

£
0,6£

9 11£
9, E

C

£
,9

0
1

o' 6
T

T
IT

6, oT

9
0
 T

0 
II

T
'IT

V
T'I

L'O
9

-0
1

£- 0
-1

6LoT
60 

T
9 0-1

Ef 
01

3O
TT

O
'T

T

* AV 
-U-w 

-N
X

W
vTS~d 

'tq
sn

~
o

9,66
o' L6
L, Le,
69aq?

9
9

?a
9' 9a,
IT

- 2a
I'9
9' 9?
0- 9a

:4
j 

'b
s
w

/q
q'q?,ca 

s-T
ssq

(-ct:D
orm

;tIo3m
s 

:PzniEpam
 Jo 

adir)

496T 
'fm

n
u

ef 
pU

e 
11961 

-'q
m

z
~

b am
novw

 
aoj sim

s~a 
isai, jo 7uiu~n

4,140

-H
3 0)

4
I. ~,
H

P-i

rd0-P01)

-H
1

0fxq

P
 -96

6,96

5- 
T

C
-

I'

~11T
911~-T

L
e'-I'

T
L

9
IT

0 
ao

a/I
a/IT

-T

2.-T1
11 0£

9~ 0£

I, 9£

9. 
rC

-9

a -E
a
o
C

o- 6F
9, 0£
9' 6F

a- ae

-z1-

a) 
0

w
 

Pi

4tIQ
A

8 
G

U
~tptl~T

T
hll

a
ftx

a
S

 
au

~T
j0vm

 
q

u
a

a
n

o

ti9
1
£
 

-ET
119-T

£-aI

119 
-Z

Z
- 

I

119-3a-a1

~921

£911

O
N

TT0W

i19 -T
 

aT
119-9 

-aT
119?E 

-a~T
119-9a-TT
119-LT-TT

p
~

a
-tp

0
a
)

£ -b
a-b
I-ba OD

.IV
 

.
U

T
W

.
'. 

'. 
C

T

Ir T
A

S
II-1

0
 

1418Td 
IS-10O

U
03

IIIA
X

 
'E

M
K

I



-u
o

T
s
u

a
; 

-rn
T

u
u
p
H

 '
-
m
-
d
-
 J
C
9
 q

.,-
d

~
j 

0
C
9
 

4- 
u

o
-T

S
U

~
; 

m
nm

lm
xkze

C
*
 O
C
T

9
0
0
1

T
 
C
 T

9 
C
 T

9 
C
T

9 
96

9,66
e£ 9F?
B

 9?

9.9

L 6

9%
6

E
? C
T

9%
6

C
O
 C
T

9
C
 T

9- C
T

9-OCT
i
f
 C
T

C
O
 T
T

C
O
 T
T

6, 9?,
T

 '9?

e, 
g9

e E
~

TZT
9~L
L

L
29

TIj~
eCoT
9
T
6

L
T
9

~96i 
'X

X
-m

nU
vff 

P
u
v
 
1
9
6
T
 

'J
~

q
tII3

G
cJ

a, 
iaNIHVW

 
H

C
J S

a
,'Is 

aISL. 
JC

 7,U
V

M
ns

D
x
x
 

iawva,

9
9
9
,
T

L99 T
T
L
.
•
T

999 T
699 T
?99 T
T
9
9
 T

999 T
?99 T

L, 96
6- 6
9 -a
F

B

3
/
T
 -
TT

LI C
E

L, C
e

e9i~
9*, C

e
9, ?E
L

, ~
C

, Le
C

, ee

q 
u-r/p

*'l, 68

C
, 6?

?
9
 TE

o, 6EE
9 'T

E
9,Z

if. le

?, ttz
li* E

E

A
V

 
* U-w

 
':x-',W

VTs 
d
 
'
q
s
z
u
o

9
9

6

9, E

£ 111£
9* i~

e
* 9£

£'~

?
"
 t

9, -te
9, lE

C
, 9£

C
' ge

9, L

9" LE

9, LE

9, Le

* AV 
*U

T
N

w
 

X
I

-
r
-
 
s
 -

T
,
 EC
T

i
f
.
 
T
O
T

C
,
 
T

9 
C
 T

e 
C
T

9~'CT
9- 

C
T

9' 
C
T

2'COT

C
 C
T

C
O
 CT

?1 C
T

E
B

 CT
9, C

T
9 -C

T

if T
T

C
'
 T
T

9
, CT

11. CT

C
'
 TI

2., 
C
T

*
 AV 

U
 TW

 
*x, W

e' 
66

e' 66

9,93

9,9?

6.9a

C
, Le

,,~
 

b
s
 
w
/
,
q
T

-
-
 
l9-3E?-T

-
-
 
l
9
-
E
?
-
?
T

-
-
 
1
9
-
?
3
-
?
T

-
-
 
1
9
-
F
?
-
?
T

T
T
O
H
 

aqB
ITTT

49-C?,-T
49-6T-T
49-eT

-T

-
t
9
-
3
T
-
T
I

l
~
9
-
O
T
-
a
T

Ii9-6 
-
?
I

119-li 
-
?
T

apvw

(T
s
o

rra
o

u
ra

s
 

:um
nE

pam
 
jo

 
ad&

.a,)

496T 
' 

T
 

ue.L
 i796T

 
'a~qM

GZo-a
s 

am
iH

ovw
 

UOa 
s~

fifsau
 

saS 
A

C
 7H

vV
~fs

IC
( 

M
 V

I2

0Q
)a
)

C
C
 

O
T

e996
C
,
 11£

6
%
9
T

9
 ?
C
T

i* 66
e Le
o, Le

9
9
9
T

699~ T
9
9
9
TT

L
,-

CO.9 T
6%

, T
6 
T

U
TW

N

?
/
T
 

?
/
T
-
T

?
/
T
-
T

a
/
T
-
T

F
? C

e
9
 ee

F: 6?
i
f
 ,Le

£ t
9
, C

e

tr 6?,

"eE

9, 6?,

a, T
e

11. Ki

9 
T

 -e

9* i1 e
9, L

e

9, 6e
a
?
~
 6e

e%
~e

0* Iee
9, 9e

9, g

9, 6e
9, 6e

9* LE

~9-6T-T
~9-~T-T
69-L

 
-
T

~9-L 
-
T

~9-L 
-
T

t(9-1tt-al

~9 -• 
-
T

l0q- 6
a
 -?
T

19 -3F-3T
ij9 -9T -

3
T

119 -'IT
T

- T
1t9-0e-TT
t1 9

 -L?,-TT

2
.
-
a
,

9-1

~ -a,
E -

a
,

I
 T-a,

4-,C
.If

IdC
td

04-,C
d
 L

0)H

*H
 
H

.,-I 
4
-
p

rd
)

'-l 
Q

9-S
2.-S
9-S
4-s

E1S
E

, -S

T
-
S

a
p
o
o

%
 Ixapul 

G
U

T
 

D
V

W

%
 la

o
q

o
v

j 
a
u

T
q

o
lg

w

a
2

ta
G

A
V

 
allT

q
D

V
M

 
aA

T
4sT

nm
rL

D
�ftJ

G
A

'8
 

all-E
lq

O
'eM

 
q
.U

G
a.IrL

D



11 B
 OT

z, 66
6, La
L

* LE;

9, L

-u
o
T

su
a, 

m
nm

urprm
 

'-m
-d-j0; 

-m
-d

-j 
009 

qv 
u
o
T

su
a 

m
nm

-ow
.

%
 

uqof I 
~aPT

 
T

tW
ulqo

TL-4
oLi1
69in
299i
Lqt1
991i

~9-CB-T
59-C

B
-T

~9 -0B
-T

tr9 -9T-cBT
f(9 -9T-0BT

~9-ET-T
~9-9 

-T
~9-9 

-T
i1 9-B

T
B

3T
i~9- 

-uT
f(9-E 

-B
T

(sn
~

o
q

 
:m

nTrpG
U

 
jo

 
ad

g
L

)

~96T 
'X-rgnwer8 

9
u

' 
i?96-T 

'a~"qm
aG

A
 ZN

IH
CV

W
 

U
O

J SL/IO
IS~a 

IS
E

1 
JO

 XgVkM
fS

a
fja

A
s 

a
u
iq

o
sm

 
aA

T
q
v
T

n
m

n
o

afj~ 
atIT

q
ovm

 
q

u
aaxrn

3

~9-6T-T
I~ 

9
-il 

-T
L 

~ 
9--t1

-T

B
 

11 9-11 T-B
T

q 
.u T

 /.leT

J 
f4T

T
Ip 

ur~

s-I

*
 AV

 
*
 U 

W
 

IE
 

k

4STA 
ao

sa-aT
~

u
lS

*
 AV 

*
 UT

W
 

x
*tc-s-d

.A
V

 
*U

j4 
x-w

*
-cd

 'IiadT
T

-eo

(T
-B

O
8M

rz 
T

m
a
s 

:tU
nT

pam
 

J
o
 

a
d

~
i,)

~96T 
'X

 
riu

'f 
P

u
e 

iT-96T 
'-a

~
a
~

fl 
nIH

flvw
 

uCA 
sL

iflsa
u
 

ial 
do 

xuV
nm

fs

0
~

.
,
 H

r-1 
0)I

ri0
mrId

0

9
'9

6
C

 T6
L

, l1 L
9 T

L
es9g 

T

LL~, T
695'T

~9L'T
1

9
%

T
9

9
 

-T

6 L6
0' T6
1R9 2
L

~
E

B
,/T-T

B
/T

-T

B
/ T-TlT

w

9 LoT
9' 96
L, C

T
9 

C
 T

Tv T
L

B
, T

L
LI O

L
0,EL

C
O

 TL
i7f B

L

9, 6B

9, T
L

tf BE:
O

, LL
BBE3~
B

 t1 e
9* B

E
9

L
L

z

L, t
9, 9L
9, 9

9, 

LL 
E

9, T
L

9,9

9, 6E
Z

 LE
9l, SE

9- C
T

if' C
T

6, oT
B

I C
T

0-
~ 

C
T

0-
L

 I C
T

B1 C
T

O
, C

T
B

, C
T

C
'6

O
, C

T
T

' C
T

'T
T

*7f TT

B
3 TT

F, T
T

9-A
~ -A
t~-A
£ -A
B

,-A
T-A

B
, 6B

E
'0

6

oCL~ T
CL~I 

I
o.L~ 

T
U

L9T
ij~T

TLCET

B
,/T

B
/[T

-TTT

B
, 6B

il T
E

~,LB
E

, LB

C
9B

g
aBOC
~, 6B

9, B
i7 9B

4* C
T

y E
L

9R
, LB,

6, T
E

iT
 E

L
PB 

E
V

O
L

If, BE
C

, LB:
2 T

L
C

, EL
O

, EL

LI C
T

LI C
T

V
 CTr

L, C
T

Ifr C
T

9,TOT

F
" LB

B
, LB

9, L
B

V
, L

B

LP C
T

If C
T

C,0CT
B

3 C
T

O
, C

T

C
ITT

C
,-TT

L
, C

T
O

, TT1
6'OCT

99-L 
-T

t~9-17 
-aT

Ir9-It 
-BT

~-n

E
 -n

B
-fl

T
 -fl

TTO
'd

TTTW

PaA
T

909
aplew

a
p

o
o

iiix
x
 alavi

-41 
b

s 
w

/-C
L

T
,��q2lam

 
ST

Ssq



*
 u
o
isu

a
 

urnmTur~w 
'u

m
rd

-j 
9

T
,-dJ 

009 
4
v
 

u
o
-T

su
q
,~

W
-l

t.- 
I-q

-1 
1-4

.I-q
Q

) 
-

9P
-4 0piQ

)
P�

L 
£6

il1 
1t i2f
9, 0£

a, eaq
9 

ea
9, ££
911£
6 o£
0, 0£
6 

6a,
•, ea

9, La~
9, La~
11 £
a; 

11£
a" 0£
e* 6a,
9: ea
11, La,

il,6a

9 
~

9, 1£
-qr 0£
e, 0£
0, 0£

0
,9

6

L
£~

0, e£

a 
li

•, 
E

£
9o a£

90 LOT

L'O

F1 aL

0-9£
a. 11£
11IaZL
e 

1£
e 1£
9

0
£

 
o

a" iJ
9* ee
i1' Tl7

e'011
0

 9
£

a, i1£
e,~
e, li

01 
O

L, 01
6,O

T
e- 01
•, 0-1
L, 01
9
0
1
 

O
•, 0-1

L, 01
£ 

0T
• 

01
I1 01
£ 

01
£, 01
F

a 01
a'O

T

011T.
601o-
a" rr
a~ 11
L, 0-1
6
,o

-l
60 T
LOT0-

e, 6
e 

66
L, 9a

L, 9Ea
e' 9a;
T

1 La
T

* La
£ 

93
£, 9Fa
£ 9a
E

 9
?a

*%
 '.Io

q
v
j 

G
u~T

qole
af~a' 

allU
T

T
4D

8 
aA

T
41S

~irrn
o

1166£
6•aaF

•6£9
£L011

•9-91-1
•9

-e
l-I

5
9
-e

l-I
•9

-e
l-I-

qg.a-alT
1~9 -£a,-Z
119 -L

a-F
l

•9-9 
-T

•9-a 
-T

~9 -0£ 
al

i1 9q -LIT-aFT
t1 9 -0

1
-al

119 -q
a-ll

119-el-T
I

e-x
L -x
9-X
• -x
11X
£ -x
a-x
T

-X

(ql6T 
'A

x
ern

u
efP

u
 :i7

9
T

p
~

 'aO
 

m
O

d-

X
 SNIHOVW

 H
O

L
E

 
SauiflSU

 LISSL 
Ad 

XVW
M

fS
AXX( aHJV~L

L9•, T

69•, I

L
9

•1
T

9
9

9
1

9
9

9
1

T

a
/I-I

a/IT-I
a/IT-II
a,/I-I
a,/T-T
a,/I 

T

5-£6
9, £6
L

IaE
9 0£

6, ,
£ 

0£
o 

a£~
e, 6a;
e: i£
11 0£
1 

eaR
F

£ 6a

q 
e 

./.q
T

'f-ap i~ 
yu

 
n

9, 6a,

9.9
9 0

£
11, 6a,
9' 9
o La~

a. 1£
il'T

£
11 ££
J1T

£
0, ££
9 

T
a, 6a,
If 0£

11116
a, 116
a, 9£
111£~

a ££~
11 ££
111£E
L, ££
9'11£
e, ££

£ 
£6I- T

9 
T

£
a 

1£~
If. FE
a, IL
9, ££
11, a
a, IL
a- 11

911£T
a" 1£
0 9£
a" L£
9 9L
t1 •£

a" LE

AV 
*U

 
Y

 C
 

A
V

 
*
 UTW

 
X

~w
*T

S
d

 
'tqsm

zo 
*
rs-d

a, 01
9

0
1

O
9
0
1
O

6 o
l

9-0-1
LOT0-
a 1-1
01T

T

6
'6

6 6

aT
 OT

11 O
T

9
0
1
O

•~ 01

9
0
1
O

0
1
1
T

0
1
1
T

a1
1

i
0' IT
W

IT
9
1
1
T

£
II1

*
 AV

 
U

 TN
 

*x-Im
w

-4d 
'aadiTTv

£
6

6
6 L6
t1 

L
a

9. 9a

9a9?
L
' 9a

e' 9a

0, Le
T

, La:

.~j 
.b

s
 W

/-qT

%
 'lx

a
p

u
l 

au 
02

%
 '.x

o
~

o
v
i 

aW
tTqolsj

a~aA
 

alU
T

q3V
M

U
 

aA
T

4V
T

n
m

1IL
o

OL 
•9

-IT
-T

69 
•9-11-1

99 
•9-lT

-T
L9 

•9-T
T

-I[
99 

119-9T
-FT

•9 
ff9-91T

-al
119 

f19-9T-aT
£9 

119-91-al

.O
N

 
P

a
A

T
9

3
a

)3

TTO
U

 
aq1a 

TTTW

119 -93-al
119 -a-al
119-L

I-alT
119-LI-alT
isg-a 

-alT
119-a 

-aT

119-La;-Il

apvw

(I-ezT
m

aiqo~m
as 

:m
n-cpam

 
jo

 
ad

X
j,)

M
4 SM

IH
O

V
W

 
Id~

 
SLU

IflS~ 
W

a
l 

A
O

 X
H

V
W

kflS

AMO 
aIv~Li

99• 
T

69, 
-I

69• 
I

a
/I-

ITT
a/T

-IT
?/-T

 _T

a)

4p-pq
-pId04-3
C

l-I
C

d L
--

*d 
H

01 ~-i
rl-

1R1M

£ -iM

1-14

a
p

o
o ---

I



T
A
B
L
E
 

X
X

V
I

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
Y

D
ec

em
b

er
, 

1
9

6
4

 
an

d
 
Ja

n
u

a
ry

, 
19

65

(T
y
p
e 

o
f 

m
ed

iu
m

: 
se

m
ic

h
e
m

ic
a
l)

D
at

e
C

od
e 

M
ad

e

Y
-1

 
1
1
-2

3
-6

4
Y

-2
 

1
1
-2

6
-6

4
Y
-
3
 

12
- 

2
-6

4

M
il

l
D

at
e 

R
o
ll

R
e
c
e
iv

e
d

 
N

o.

12
- 

1
-6

4
1
2
-1

4
-6

4
1
2
-1

4
-6

4

72
5

72
6

72
7

B
a
si

s 
W

ei
g

h
t,

lb
./

M
 
sq

. 
ft

.

26
.7

2
6
.5

26
.4

C
a
l
i
p
e
r
,
 
p
t
.

M
ax

. 
M
i
n
.
 

A
v
.

1
1
.6

 
10

.4
1
1
.0

 
10

.0
1
0
.7

 
9.

3

1
1
.0

10
.5

10
.2

C
o
n
co

ra
 
F

la
t 

C
ru

sh
,

P
.s

.i
.

M
ax

. 
M

in
. 

A
v.

42
.6

4
0
.
8

4
3
.
2

3
6

.6
37

.8
37
.2

39
.7

39
.7

4
0
.0

S
in

g
le

-F
a
c
e
 

F
la

t
C

ru
sh

, 
p.

s.
i.

M
ax

. 
M
i
n
.
 

A
v.

3
6
.6

 
33

.6
3

7
.2

 
34

.2
3
7
.0

 
35

.0

35
.4

35
.1

36
.2

-id
O

C
D 03

H H
R

u
n
n
a
b
il

it
y
,

d
ra

w
lb

./
in

.a
 

fa
c
to

r

1
-1

/2
 

1
.5

5
5

1
/2

 
1

.5
5

1
1 

1
.5

5
6

C
u
r
r
e
n
t
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

C
u
m

u
la

ti
v
e 

m
ac

h
in

e 
a
v
e
ra

g
e

M
ac

h
in

e 
fa

c
to

r,
 

%
M
a
c
h
i
n
e
 
i
n
d
e
x
,
 
%

2
6

.5
26

.5
10

0.
0

98
.2

10
.6

10
.4

10
1.

5
10

3.
4

T
A

B
L

E
 

X
X

V
II

SU
M

M
A

RY
 

O
F 

T
E

ST
 

R
E

SU
L

T
S 

FO
R

 
M

A
C

H
IN

E 
Z

D
ec

em
b
er

, 
1

9
6

4
 

an
d
 
Ja

n
u

a
ry

, 
1
9
6
5

(T
yp

e 
o

f 
m

ed
iu

m
: 

b
o

g
u

s)

D
a
t
e

C
od

e 
M

ad
e

M
i
l
l

D
a
t
e
 

R
o
l
l

R
e
c
e
i
v
e
d
 

N
o
.

B
a
si

s 
W

ei
g

h
t,

lb
./

M
 
s
q
.
 

ft
.

C
a
l
i
p
e
r
,
 
p
t
.

M
ax

. 
M

in
. 

A
v
.

C
o
n
co

ra
 
F

la
t 

C
ru

sh
,

p
.
s
.
i
.

M
ax

. 
M

in
. 

A
v.

S
in

g
le

-F
a
c
e
 

F
la

t
C

ru
sh

, 
p
.s

.i
.

M
ax

. 
M

in
. 

A
v
.

R
u
n
n
a
b
i
l
i
t
y
,

d
ra

w
l
b
.
/
i
na

f
a
c
t
o
r

Z
-
1

Z-
2

z
-
3

Z-
4

z-
5

z-
6

Z-
7

Z-
8

Z-
9

1
1
-1

0
-6

4
1
1
-1

2
-6

4
1
1
-2

3
-6

4
1
1
-2

4
-6

4
1
1
-3

1
-6

4
12

- 
4
-6

4
12

- 
8
-6

4
12

- 
9
-6

4
1-

 
5-

65

12
-1

4-
64

1
2
-1

4
-6

4
1
2
-1

4
-6

4
1
2
-1

4
-6

4
1

-1
1

-6
5

12
 -1

4
-6

4
1-

11
-6

5
1-

11
-6

5
1-

11
-6

5

1
5
2

15
3

15
4

15
5

15
6

15
7

15
8

15
9

16
0

C
u
rr

e
n
t 

m
ac

h
in

e 
a
v
e
ra

g
e

C
u
m
u
l
a
t
i
v
e
 
m
a
c
h
i
n
e
 
a
v
e
r
a
g
e

M
a
c
h
i
n
e
 
f
a
c
t
o
r
,
 

%
M

ac
h

in
e 

in
d
e
x
, 

%

a
M
a
x
i
m
u
m
 
t
e
n
s
i
o
n
 
a
t
 
6
0
0
 
f
.
p
.
m
.

6
0
0
 
f.

p
.m

.,
 

m
in

im
um

 
te

n
si

o
n
.

3
9
.8

3
9
.4

10
1.

1
11

0.
3

35
.6

3
6
.4

97
.8

10
8.

9

1
.5

5
4

25
.7

26
.9

2
6
.
4

28
.3

26
.8

26
.0

28
.2

26
.7

27
.5

10
.2

10
.3

10
.7

10
.8

9.
8

10
.0

10
.8

10
.3

10
.9

9
.
3

9.
1

9.
4

10
.2 8.
9

8.
7

10
.0 9.
7

9.
7

33
.0

38
.4

38
.4

36
.6

41
.4

57
.2

36
.6

36
.0

32
.4

28
.2

2
8
.
8

30
.6

31
.8

37
.2

28
.8

3
3
.
0

33
.0

30
.0

9.
6

9.
7

10
.C

10
.5 9.
4

9.
4

10
.5

1
0
.0

10
.5 9.
9

9.
9

10
0.

0
97

.4

30
.0

34
.1

35
.3

33
.7

39
.6

33
.1

34
.4

34
.3

3
1
.
2

30
.8

32
.4

31
.0

32
.6

34
.4

30
.0

31
.6

30
.2

2
6
.
8

26
.9

2
7
.0

99
.7

99
.8

2
6
.
8

3
0
.
4

2
9
.
4

30
.6

33
.0

26
.6

29
.6

28
.4

24
.2

29
.2

31
.6

30
.0

31
.4

33
.9

29
.0

30
.6

2
9
.
4

25
.2

1
-
1
/
2

1-
1/
2

1-
1/
2

1
-
1
/
2

1
-
1
/
2

1-
1/
2

1
-
1
/
2

1-
1/
2

1
-
1
/
2

1
.5

7
1

1.
57
5

1.
57
1

1.
56
8

1
.5

7
6

1.
56
9

1
.5

6
8

1.
57
1

1.
57
7

34
.0

3
4
.
4

98
.7

94
.1

30
.0

31
.4

95
.5

91
.9

1.
57
2

C
D

O
F -
b

(D 0 P

0
0
 

c
<
.
 

c+
(D

 
P
J
-

o 
c+

T
o

-1
.



4* 901

6,O

?, 1
£

a" 1
1
£

l
i
*
 
a
e

a, L£
9
9
£
g

9TOT
6, 0

1
F I

I
9* 0

1
T 

TT

e, 0
1

9
-
 OT

?
l 0
1

4,O1
0
I
1
T

4oI0-
0*T1

6
,
 oT

£ T
T

6
,
 oT

IV
TT

9
-T

T
E

'T
T

~ TT

*
u
o
i
s
u
a
q
 
umurTurm 

'
-
m
-
d
-
j
 
0
0
9
 q

.,-d~i 
0
0
9
 

Q
, 

U
o
T

-S
U

a
 ,4 

f
r
C
~
.

%
/ c
X
G
P
U
T
 

G
UTt{ZYEW

%
 c
a
o
q
o
e
j
 

aU
TtqoY

w

(ICzTmaL3T-mas 
:mn-Epam 

j
o
 
ecdRZ)

4~961 
'I

~
f-s

u
v
r
 
P
u
v
 1796I 

'aqa

as 
9NIHmVW 

W
A 

SuInSaU 
Wsal do 

)~ViWnS

X
D
O
 

2T15vi

TL4'T

O
L
4
I
T

IOL4'T
TL4'T
T)L4'I
TL4'T
694'I
aL94 
TL94T

t,99
£
,
 i6

9'T£

a/I-I
a/I-I
a/I-I
a/I-II
a,/I-I
a,/I-I
a/I-I

q
 A

-B
a.q

i
f
'
 

9?

9,9?

6
,6

a

6, 69
6'T6
£e 4£

1' 
17?

9, LE;

9, La
a
.
 9?

a, 6?

Of 9?
1
0
 1

9
O
 0£

1R
, 1£

9, 1
£

if 1
£

*
 AV 

-U-TW 
.XIIW

*
T
 s
-
d
 

'tqsnio

£PT1
9
'
T
£

a
.
 1£

£P 1
9, a

£
a
a
£
 

i~
a* 17£
o
,
 5e

4
,
 00I

L, a0I
0
'
 0T

£PO0

?. 9?
a
.
 9?

9' 2?
a
,
 b

o
,
 o£

o
,
 o£

9
,
 I£

ti 
u

££ 
0* ££

, ££
, ££

9 9£
9, ££
9, g£
a
,
 L

*
 AV
 

.u
T
W
 

*X
,.E

W

LoI0-
-

LoI0-
L' 6
i
f
 6

6
 o
-
i

9
 -
O
T

0
1
0
I
1

I
T
 0
1

o
'
 6

o
'
 6

9
 -
0
I
1

£E
 01O

9,6
6%

6

I
,
 II

6
 O
T

0
'
 0
1

6'6?"11
6

'o
T

£ ~0I
6
,
 o
I

4, 96
9
'9

6
o
,
 La

9,9?

0* La
I
1
,
 
L
a

if 9?

9' 9?

*
 

A
V
 

*
 

UT -.N
 

X
w

04 
49 -61-I

6±1 
49-61-I

££7 
179-111-al

9?, 
1 79-O£-TT

4?3 
t
1 9-O£-TT

.O
N

 
P

a
T

G
a

T
T

O
1a1s

4
9
-
I
l
-
I
[

4
9
-
I
l
-
I

1
~

9
-4

 
-
a
l

179-4 
-
a
l

179-Qa-Tl
179 -0?-TI

19p
vw

(IC~o~mqoTmz~s 
:mn-cpam 

j
o
 
adfRI)

W
V
 a
R
I
H
D
V
W
 

MEJ 
S
'
I
M
l
S
d
 
M
a
l
S
 J
O
 
XUVNWflS

IIIA
X

X
 
aTEqVI

p
4

0)

6o06
£ 

£6
9'T1£
L, 6?

694, 

6954 
i

695'T
OL4 

T

a
/
-IIIT

-
E/T-Il
a/I-I

a
,
 6a

0
0
£
O

? 
1
£

4
,
 0E

a. 2
a

1~* 6e
P 6a

49 46
0-96
6'4£
4 

7

LI0
9
£
g

I
,
 17£

4* £
a, 4£
a,-t

9, La
1i, 6a
i1 .6a,
a, 6?
9
,
 La

9' 9?
9.9?3

?, 0
£

il. 0
£

t1 
F

9, 1
£

9
 6

a
?
,
 0£

9, 6
a

4, 001
0
*
 001

1
,
 LE;

I
,
 La

6, ge
a, La
6, ga
o
,
 La

4* La
o
,
 La

~, La

96?,
46a,
i1 6a
£6?
a6a

06?,

99-1T?-T
179 -LIT-FT
1
1 9-LT-aT
1
1 9-LT-ET
1T9-La,-Il
±19-La-TT
f1 9-LB-IT

tr9-9T-al
1
r
9
-9

 
-
a
T

1
j
9
 -4
-
T
I

i~9-0I-TI
-4

9
-£

 
-
T
T

y9 -£a-oI
tr9 -61 -01T

L
 ga
s

9 -
E
E

£
 -
s
q
a

a-aff
I
 -E

I

a
)

.4,

4,HIdo;_4

9
~

J
A

~
 

U
rt%

 
I 

eA
uT

 a
E

T
q

n
flq

9-vY
L-VV
9 -
v
v

4-Vv
lr

-v
W

£
 -
v
v

a-vv
I
 -
W



Page 20 Fourdrinier Kraft Board Institute, Inc.
Report 11i Project 1108-17

which only the average is shown; in addition, the over-all average result for all

rolls submitted for a given machine is shown for each test property. The latter

over-all averages are reported as "current machine averages." A cumulative

machine average for each test property is also shown and represents the mean of

the current machine averages for the previous twelve periods (excluding the

current period). Also shown for each machine and for each test property in

Tables II to XXIX are the machine factor and machine index which are defined as

follows:

current machine average x 100 machine factor 
x 100 = machine factor (%)

cumulative machine average

current machine average x 100 machine index 
cumulative F.K.I. average

The machine factor and machine index provide a means for comparing the current

machine average for each test property with either the previous results for the

particular machine or with the cumulative results for all machines, i.e., the

cumulative F.K.I. average.
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DISCUSSION OF RESULTS

Shown below from Table I are the maximum.and minimum current machine

averages noted for each test property during the current period (December, 1964 and

January, 1965). Also shown below for each test property is the current F.K.I.

average which represents the mean of the current machine averages for the current

period and, hence, is indicative of the test level being maintained by the industry

as a whole to the extent that the industry is represented by the participating

machines. Also given below for each test property is the cumulative F;K.I. average

which represents the mean of the current F.K.I. averages for the previous twelve

months.

Basis wt., lb.

Caliper, pt.

Concora flat crush, p.s.i.

Single-face flat crush, p.s.i.

Max. Current Min. Current
Machine Av. Machine Av.

29,0 26.1

11.6 9.3

39.8 31.5

35.6 28.5

The runnability data for the 186 rolls evaluated during the current

period are summarized as follows:

Runnability

Less than 600 f.p.m. with minimum tension

600 f.p.m. - minimum tension

600 f.p.m. - 1/2 lb. per in. tension

600 f.p.m. - 1 lb. per in. tension

600 f.p.m. - 1-1/2 lb. per in. tension

Number
of

Rolls

6

19

19

32

110

Percentage
of

Total Rolls

3.2

10.2

10.2

17.2

59.1

Cumulative
Percentage

100.0

96.8

86.6

76.4

59.1

Current
F.K.I.

Average

27.1

10.4

35.2

31.5

Cum.
F.K.I.

Average

27.0

10.2

36.1

32.7

I
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Supplementary to the runnability data described above, draw factors were

determined for each roll of medium at 600 f.p.m. with minimum tension (or, for

rolls with poor runnability, at the maximum speed runnable with minimum tension)

and are given in Tables II through XXIX for Machines A to BB, respectively.

In Table XXX a comparison of Institute and mill Concora flat crush test

results obtained on conditioned specimens is given for each machine for the current

period. The inclusion of these comparisons is made possible by the fact that

interested participants submit their Concora flat crush test results to The

Institute of Paper Chemistry (on data sheets obtainable from the Institute). This

affords each participant the opportunity to review the level of agreement noted

for his data with the levels noted for the other participants. Comparisons of

this kind are a helpful adjunct to other calibration procedures. Shown in Table

XXX are (1) the Institute and mill Concora averages for each roll included in these

comparisons, (2) the difference between the roll average based on Institute data

and that based on mill data, (3) the Institute and mill averages based on all

rolls included in the comparison, and (4) the difference between these over-all

averages.

The Concora flat crush data shown in Table XXX are summarized in Part

I of Table XXXI where for each machine the following information is given: (1)

Current machine average based on Institute data, (2) current machine average based

on mill data, (3) the average differences - that is, the difference between the

current machine average based on Institute data and that based on mill data, and

(4) the maximum difference encountered in comparing Institute and mill test aver-

ages for individual rolls. In Part II of Table XXXI the average differences

given in Part I have been converted to per cent. Comparative data from the

previous two reports are also included in Part II of Table XXXI.
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In Table XXXII a summary of the agreement between Institute and mill

Concora flat crush data is given for the current period, and comparative data

from the previous bimonthly period are also included. The data shown for the

current period compare favorably with corresponding data for the previous period and

indicate that agreement between Institute and mill Concora data was good. For

example, it may be seen in Table XXXII that, for the current period, 15.4% of the

comparisons of Institute and mill data differed by 1% or less, 50.0% of the com-

parisons differed by 2.5% or less, and 69.2% of the comparisons differed by 5% or

less. The maximum difference of 18.9% for the current period was somewhat higher

than the maximum difference of 13.7% for the previous period. An explanation for

this large difference may be found in the observation that this mill resumed

participation during the current period after a long absence.

TABLE XXXII

SUMMARY OF AGREEMENT BETWEEN INSTITUTE AND MILL
CONCORA FLAT CRUSH DATA

Average Percentage Difference Between Percentage of All Machines Included
Institute and Mill Concora Flat Crush Within the Indicated Range

Test Resultsa Previous Periodb Current Period

+ 1.0 13.0 15.4
+ 2.5 52.2 50.0
+ 5.0 78.3 69.2

+ 10.0 8 7.0d 88.5
+ 18.9 100.o oo0.o

aThe average obtained at the Institute was used as the reference in the calculation
of the percentage differences.

bOctober and November, 1964.

December and January, 1964-65.

dMaximum percentage difference was 13.7.
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