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This report is supplementary to Progress Report 83 of the base-
line study on corrugating mediun eﬁtitled,.”Continuous evaluation of cor-
rugeting mediumﬂ which provides a program whereby.parficipating milis have
the opportunit& to suBmit rolls of medium on a regular weekly schedule for
evalugtion with regard to physicai charactefistics of the medium and of
the single-faced board made from the medium. Specificaliy, each ﬁedium
is evaluated for:caliper, basis ﬁeight, and Concora flat crusho Iﬁ addi-
tion each medium is fabricated into A-flute single-faced corrugated boﬁrd
on the Institutet's corrugator to determine its runnability in terms of
speed and tension, and the single-faced board obtained at meximum speed

“with minimum tension is evaluated for its flat crush strength.

This report is an extension ofAthe baseline studyvdescribed above
and is concerned specifically with the caiiper and uniformity of caliper of
the single-faced board fabricated from each roll of medium. Uniformity of
caliper is generally conéidéred to be another facet of the criteria used 4
to evaluate the runnability of corrugating medium, and the Technical Committee
of the Fourdrinier Kraft Board Institute, Inc., has requested that a measure-
ment of the unifo;mity of caliper be included as a part of the evaluation

given each roll of corrugating medium.

The evaluation of the caliper and uniformity of caliper of the
single-faced board made from each roll of corrugating medium was carried
out using the five circular specimens that were subsequently tested for
flat crush strength. Each specimen was five square inches in area. They

were cut at intervals of approximately two feet along the central portion
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of a strip of the single-faced board fabricated at maximum speed and .
minimum tension. On each of these five specimens, caliper measurements
were made on five consecutive flutes and the caliper difference between
consecutive flutes was calcuiated9 there being four calculations of
differences for each specimens, The twenty~five caliper measurements (five
calipers on each of the five specimens) were averaged and are reporte@ as
the Qaliﬁer for each sample of medium, Likewiée, the twenty caliper differ-
ences between consecutive flutes (four caliper differences on each of the
five specimens) were averaged, and the maximum, minimum; and average values

are reported fof each sample of corrugating medium.

The instrument for measuring the caliper of individual flutes
of single-faced board consists of a bench—tyﬁe thickness gage with a pres-
sure foot 3/8 inch in diemeter and an anvil consisting'of a plane circular
surface 2 inches in diesmeter. The pressure foot is attacped tp e dial
indicator which can be read to 0.,0001 inch. The load on the pressure foot
is 100 # 10 grams. 4 caliper determination is made by inserting each five;
square-inch circular specimen between the pressure foot and the anvil so
that the foot rests on the second flute from one end of the specimen w%th-
out touching either of the adjacent flutes. The 3/8-inch diameter of the
pressure foot permits it to contact only oﬁe flute with ease. The specimen
is pressed gently against the anvil, and the reading is then recorded. As
mentioned previously, five consecutive flutes through the center of each
specimen are calipered in this way. It should be emphasized that these
calipers may not necessarily correspond to regular caliper measurements

because of differences in load and other variables,
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Caliper data have been obtained on the single-faced board fabri-
cated from each of the one hundred and seven rolls of corrugating medium
which were submitted for evaluation during the month of January. Also in-
cluded for purposes of convenient reference are the single;face flat crush
and runnability data. The current machine averages for each test are sum-
marized in Table I for Machines & through Ro 4 graphical presentation of
the current machine caliper averages on single-faced board is shown in
Figure 1, and a similar presentation of the current machine averages for
the caliper difference between consecutive flutes is given in Figure 20
The test results obtained on the individual roils of medium submitted by
each company are given in Tables II through XIX for Machines A through R,

respectively,

It may be seen in Figure 1 and Table I that the average caliper
results for the single-faced boards varied from a low value of 194.,3 points
for Machine I to a high value of 198.6 points for Machines B and Go Likewise,
from the results given in Table I and Figure 2, it may be noted that the
average caliper difference between consecutive flutes ranged from a mini-
mum of lo3 points for Machine P to a maximum Of‘Boh points for Machine A,

The majority of the machines were associated with average caliper differ-

ences of two points or.less.
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TABLE I

SUMMARY OF CURRENT MACHINE AVERAGES
January, 1961

Number Caliper Differencé Between Single-Face
of. Caliper, Consecutive Flutes, Flat Crush,
Machine Rolls points points PoSoio
A b 19606 3ok 32,7
B 6 198.6 1.7 3002
C 6 196,0 2.4 28,8
D 6 19506 2.3 30,9
E I3 198,2 2ol 30.8
F 8 195.7 1.7 3343
G . 6 198.6 1.6 9.7
H ) 195.2 2,2 37.4
I 6 19403 1.9 32,9
J 10 195.7 1.6 33.1
K 4 198.2 2.6 31.3
L 6 19802 1.8 2906
M 9 1967 2,0 32.4
N 6 196,2 1.8 27,9
0 6 1196.9 1.6 31.9
P 7 19643 1.3 32,8
Q A 197.0 1.4 3363
R 3 196.9 1.8 3001

Total 107
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Figure 2., Comparison of the Caliper Differences Between
Consecutive Flutes of Single-Faced Board,
January, 1961
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TABLE II

SUMMARY OF TEST RESULTS FOR MACHINE A
January, 1961

Runnability
Caliper Difference - (Maximum Ten-
Mill Cali- Between Consecu- Single-Face sion at 600
Date Roll per, tive Flutes, pto Flat Crush, fopom.),
Code Made Noe pto Max. Mine av, PoSoio lbo/ino
A-1  7-18-60 59 192.8 8.0 002 3.8 33,0 1
A-2 12-9-60 81 198.5 646 0.2 2,6 33,8 1-1/2
A-3 12-11-60 82 196.0 6.8 0.8 3.8 34ol 1:1/2
A-4  12-15-60 83 199.,0 7Tok4 Ooly 3.3 29,6 Note a
Current Machine 4v. 19666 3ok 32.7
TABLE III
SUMMARY OF TEST RESULTS FOR MACHINE B
January, 1961
B-1 12-21-60 h39 199.0 6.2 0.3 3.1 32,0 1/2
B-2 12-21-60 440 197.6 Lob 002 1.7 33.9 1l
B-3 1- L4=61 L47 198.8 3.7 0.0 Lol 28,2 1-1/2
B4 1- 4~61 LA\8 1992 Lo4 . 000 1.8 2764 1-1/2
B-5 1-18- 61 455 198.5 2.3 0.1 1.1 3001 1-1/2
B-6 1-18- 61 456 198.,2 2.5 0.5 1.3 29.8 1-1/2
Current Machine 4v, 198,6 1.7 3062
TABLE IV
SUMMARY OF TEST RESULTS FOR MACHINE C
' January, 1961
C-1 12-27-60 L-1 195.6 5.2 0,0 2,2 2904 1-1/2
C-2 12-27-60 L-1 197.1 7.9 0.0 2,0 28,0 1-1/2
C-3 12-27-60 L-2 195.7 9.6 0.3 3.5 29,1 1-1/2
C-4 12-27-60 L-2 19602 7.5 0.1 2,6 28,2 1-1/2
C-5 12-27-60 L-3 196.0 5.6 0.3 2,5 2844 1-1/2
C-6 12-27-60 L-3 195.2 4.9 0ol 1.5 2906 1-1/2
.Current Machine Ave  196.0 2.4 2808

8 Maximun speed at which this roll could be corrugated with minimum tension
was 500 fopomo , .
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TABLE V

SUMMARY OF TEST RESULTS FOR MACHINE D
January, 1961

Runnability
Caliper Difference (Maximum Ten-
Mill Cali- Between Consecu- Single-Face sion at 600
Date Roll per, tive Flutes, pto Flat Crush, fopom.),
Code Made Noo pto Max, Min, av, PoSolo 1b e/ino
.D=1 12- 3-60 413 196.1 3.5 0.3 1.5 3064 Note a
D=2 12~ Lp"'éo 14114. 19608 705 005 209 3101 Note b
D-3 12- 7-60 415 195.8 4.9 0.3 202 3406 1/2
D-4 12-11-60 416 195.6 6.0 005 204 3165 1/2
D='5 12=20‘-6O 1417 19200 801 0,0 207 2608 Note b
D-6 1- 8-61 418 197.1 5.3 0,0 2,0 30,8 1-1/2
Current Machine Av. 195.6 2.3 30,9
TABLE VI

SUMMARY OF TEST RESULTS FOR MACHINE E
January, 1961

E-1 12-22-60 359 199.0 7.5 0.0 3.8 30,1 1-1/2
E-2 12-29-60 360 199.4 5.8 0.2 1.7 2904 1-1/2
E-3 1- 4-61 361 1969 6.6 0,0 2,3 31.8 1-1/2
E<4 1-12-61 362 197.3 5.5 005 2,0 32,0 1-1/2
2ok

Current Machine Av, 19802 3008

& Maximum speed at which this roll could be corrugated with minimum tension
was 400 fopomo

P Maximum speed at which this roll could be corrugated with minimum tension
was 550 fopomo




Page 8
Progress Report 84

Mill
Date Roll
Code Made Noo

F-1 12- 5-60 149
F-2 12- 7-60 229
F-3  12-14-60 446
F-4 12-16-60 517
F-5 12-19-60 619
F-6 12-30-60 757
F-7 1- 4-61 100
F-8 1- 6-61 158

Current Machine Av,

G-1 12-22-60 437
G-2 12-22-60 438
G-3 1- 6-61 445
G-4 1- 6-61 L4t
G-5 .117-61 453
G-6 1=17-61 454

Current Machine Av,

SUMMARY

Cali-

per,
pto

1960
19645
195.3
1966
1940
195.8
195.7
19600

195.7

SUMMARY

198,2
198,7
198,8
19902
198,0
198.9

198,6

Fourdrinier Kraft Board Institute, Inc.
Project 1108-17

TABLE VII
OF TEST RESULTS FOR MACHINE F
January, 1961
Runnability
Caliper Difference (Maximum Ten-

Between Consecu- Single-Face sion at 600
tive Flutes, pto Flat Crush, fopom.),

Max. Mino Avo poSoio lbo/ino
7.0 0,0 2.7 3501 - Note a
305 002 107 3306 Mino
2.8 0.l 1.0 35.5 1/2
2.3 0.0 0.9 3469 1/2
700 0ol 209 3293 Note b
2.5 0,0 1.1 30.9 1
4.0 0.0 1.9 31.8 1/2
3.6 0.0 1.3 32,0 ‘ 1
1.7 33.3

TABLE VIII
OF TEST RESULTS FOR MACHINE G

January, 1961
L3 0.0 1.9 32,2 1-1/2
204 0.3 1.1 3065 1-1/2
3.3 0,0 1.5 29.4 1-1/2
50,0 0.2 1.9 28,2 . 1-1/2
3.8 0.3 1.8 28,7 1-1/2
3.6 0,0 1.4 29,0 1-1/2

1.6 29,7

® Maximum speed at which this roll could be corrugated with minimum tension

was 425 fopomo

b Maximum speéd at which this roll could be corrugated with minimum tension

was 575 fopomo
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TABLE IX

SUMMARY OF TEST RESULTS FOR MACHINE H
January, 1961

Runnability
Caliper Difference (Maximum Ten-
Mill Cali- Between Consecu- Single-Face sion at 600
Date Roll per, tive Flutes, pto Flat Crush, fo.pem.),

Code Made Noo pto Maxo Min, v, poSoio lbo/ino
H-1 12-19-60 603 194.9 5.0 0,0 2.6 3805 1-1/2
He2 12-22-60 604 19604 504 0,0 2.2 39,3 1/2
H-3 1-10-61 605 193.0 L5 063 1.6 374 1/2
H~4 1-12-61 606 194.9 6.9 0.1 2,9 3604 1

H-5 1- 19-61 607 196.0 3.8 0.2 1.7 34l 1-1/2
H-6 1~ 20-61 608 196.0 5.2 0ol 204 3807 1-1/2
Current Machine Av, 19502 202 3704

TABLE X

SUMMARY OF TEST RESULTS FOR MACHINE I
January, 1961

I-1  1- 3-61 53 1949 3.8 0.0 2.0 32,6 1-1/2
I-2  1- 3-61 54 1940 Lol 003 1.7 3306 1-1/2
I-3  1-3-61 55 1972 5.0  Ook 203 29,2 1-1/2
I, 1= 4=61 56 19302 ko5 0.2 1.8 3204 1-1/2
Io5 1~ 461 57 192.9 305 0ol  1ob holy 1-1/2
I-6  1- 461 58 1937 3.8 003 1.9 35,1 1-1/2
Current Machine &ve 19403 149 3249

TABLE XI

SUMMARY OF TEST RESULTS FOR MACHINE J
January, 1961

J-1 12-15-60 -- 196,7 ko5 0.0 1.6 33.7 1

J-2 12-17-60 -- 1960k  hob 002 2.3 32,5 1-1/2
J=3 12-20-60 -- 195.,9 47 0ol 2,0 3305 1
J-4 12-21-60 =- 193,9 5.8 0.0 2.4 3305 1/2
J-5 - 196.3 2.8 0.1 1.1 3303 1-1/2
J-6 1-10-61 -- 194.8 Lol 0.0 1.2 3loh 1-1/2
J-7 1-11-61 == 197.,0 303 0ol 1.3 3001 1

J-8 1-12-61 ~- 196,0 305 0.0 1.1 3304 1

J=9 1-13-61 -- 195.4 400 0,0 1ok 36,0 1
J-10 1-14-61 -- 194.,8 3,0 060 1.3 33.9 1
Current Machine Ave  195.7 1.6 33,1

R




Page 10
Progress Report 84

Mill
Date Roll
Code Mede Noo

K-1 12-20-60 433
K~2 12-20-60 434
K-3  1-12-61 449
K-4  1-12-61 450

Current Machine Av,

L-1 12-15-60 53
L-2 12-15-60 54
L-3 1- 4~61 52
L-4 1- 4~61 53
L-5 1- 4~61 54
L-6 1- 5-61 55

Current Machine Av.

M-l 12-17-60 ~-
M2  12-19-60 ~-
M-3  12-20-60 -
M-, 12-28-60 --
M-5  1-10-61 --
M-6  1-12-61 --
M-7  1-13-61 --
M-8  1-14-6l --
M-9  1-17-61 --

Current Machine Ave

Fourdrinier Kraft Board Institute, Inc.
' Project 1108-17

TABLE XTI

SUMMARY OF TEST RESULTS FOR MACHINE K

Cali-
per,
pto

1984
198.2
197.3
198.8

19802

January, 1961

Runnability
Caliper Difference (Maximun Ten-
Between Consecu- Single-Face sion at 600
tive Flutes;, pto Flat Crush, fopom.),
Max, Min, " Av, PoSoie lbo/ino

hob 002 2.1 3.5 = 1-1/2
51 006 3.2 32,1 1-1/2
5,0  Ook 2.3 32,5 1
8.3 0.2 2.7 29,2 1
2.6 31.3
TABLE XIII

SUMMARY OF TEST RESULTS FOR MACHINE L

196.2
19408
200,8
20106
199.9
19507

198,2

January, 1961

602 0.0 2.3 310l 1-1/2
508 002 149 27,9 1-1/2
Le8 0.5 1.9 29,6 1-1/2
3.0 0.5 1.7 3003 1-1/2
505 0,0 1.7 3004 1-1/2
3.3 0.2 1.5 28,2 1-1/2
1.8 29,6
TABLE XIV

SUMMARY OF TEST RESULTS FOR MACHINE M

19705
19603
19607
195.0
197.3
19502
19649
197.5
197.7

1967

January, 1961

hol, 0,0 1.9 3505 1-1/2
40  Ool 1.7 33.8 1

Lo5 0ol  1ob 32,6 1/2
6.0  Ook 303 31,9 Mine
3.8 0,0  1ob 28,0 1/2
306 002  1ob 3303 1

ho5 Ol 202 3ok 1

59 0.1 3.0 334 1

36 0.0 Lok 314 C1-1/2

2,0 3204
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TABLE XV

SUMMARY OF TEST RESULTS FOR MACHINE N
January, 1961

Runnability
Caliper Difference (Maximum Ten-
Mill Cali- Between Consecu~ Single-Face sion at 600
Date - Roll - per, tive Flutes, pto Flat Crush, fo.pem.),
Code Made Noo Pto Max, Mine Ave  posolo 1b./in.

N-l 9-21-60 11k 19507 Lob 0.1 1.7 27.1 1/2
N-2 12-13-60 129 196.6 4.0 0,0 1.1 27,5 1
N-3 12-20-60 131 196.6 2.9 0.l 1.2 27.8 1
N-4 1- 1-61 132 19604 705 002 2.2 2702 1/2
N-5 1- 6-61 133 195.6 5.7 0ol 2.2 28,1 1/2
N-6 1- 9-61 134 196s6 5.5 0ol 204 29,5 1/2
Current Maoliina. av, 19602 1.8 2799

TABLE XVI

SUMMARY OF TEST RESULTS FOR MACHINE 0O
January, 1961

0=1 12-20-60 435 197.8 3.7 Oel 1.7 3403 1-1/2
0-2 12-20~60 436. 197.3 3.3 0.3 1.6 31.2 1-1/2
0-3 12-29-60 443 197.3 5.0 0,0 1.3 2906 1-1/2
O=l, 12-29-60 44k 197.8 L4oO 043 1.6 3004 1-1/2
0-5 1 -18-61 451 195.9 3.0 0,0 - 1.0 31.6 1-1/2
0-6 1-18-61 452 195.,3 Lok 0.0 2,1 34.6 1-1/2
Current Machine &ve 196.9 . 1.6 31,9

TABLE XVIiI

SUMMARY OF TEST RESULTS FOR MACHINE P

January, 1961
P-1 12-19-60 == 198,1 3.8 0,0 1,5 30,8 1-1/2
P-2 12-20-60 - JA19563 2.3 0,2 1.0 34o5 1~1/2
P-3 12-28-60 -~  195.6 3.5 0,0 1.3 31.8 1/2
P-4  1-11-61 =~=  196oh4 3.2 0.2 1.5 32,4 1-1/2
P-5 1-12-61 -~ 196.8 2.5 0.0 1.4 32,8 1-1/2
P=6 1-13=61 ~- 196,0 3.3 0.1 1.3 33.6 1-1/2
P-7 1-14-61 -- 195.9 4.3 0,0 1.2 33.8 1-1/2
Current Machine &v. 196.3 1.3 32.8
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" TABLE XVIII

SUMMARY OF TEST RESULTS FOR MACHINE Q
January, 1961

Runnability
Caliper Difference (Maximum Teén-
Mill Cali- Between Consecu- Single-Face sion at 600
Date Roll per, tive Flutes, pto Flat Crush, fopom.),
Code Made Noo pto Max, Min, Av, PoSocio 1b o/ino
Q-1 12-14-60 297 196.4 3.5 . 0ol 1,7 3306 1/2
Q-2 ' 1- 3-61 298 19609 Lok 0ol 1.7 33.5 1-1/2
Q-3 1-12-61 299 197.2 3.7 0.0 1.1 32,0 1-1/2
Q=4 1-16-61 300 197.7 3.3 0.0 1.3 3402 1-1/2
Current Machine Ave 1970 Lok 3303
TABLE XIX
SUMMARY OF TEST RESULTS FOR MACHINE R
January, 1961
R-1 12-1,4-60 2011 19608 4ol 0.2 2,2 29,2 1-1/2
R-2 12-31-60 3108 197.0 3.l 0,0 1.3 30,0 1l
R-3 ~ 12-31-60""3114 19608 4.6 0.0 ‘ 1.8 31.2 1

Current Machine &vo 19609 1.8 3001
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