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This report is supplementary to Progress Report 59 of the base-
line study on corrugating medium entitled, ®Continuous evaluation of cor-
rugating medium® which provides a program whereby participating mills have
the opportunity to submit rolls of medium on a regular weekly scheduie for
evaluation with regard to physical characteristics of the medium and of
the single~faced board made from the medium. Specifically, each medium is
evaluated for caliper, basis weight, and Concora flat crush, In addition
each medium is fabricated into A-flute single-faced corrugated board on
the Institute's corrugator to determine its runability in terms of speed
.and tension, and the single-faced board obtained at meaximum speed with

minimum tension is evaluated for its flat crush strength.

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

given each roll of corrugating mediumo

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 strepgtho 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 flutez and the caliper difference between

consecutive flutes was calculated, there being four calculations of

differences for each specimen. The twenty-five caliper measurements

(five calipers on each of the five specimens) were averaged and are re-
ported as the caliper for each sample of medium, Likewise, the twenty
caliper differences between consecutive flutes (four caliper differences
on each of the five specimens) were averaged, and the maximum, minimum,

and average values are reported for each sample of corrugating medium.

The instrument for measuring the caliper of individual flutes
of single-faced board consists of a bench-type thickness gage with a presser
foot 3/8 inch in diameter and an anvil consisting of a plane circular sur-
face 2 inches in diametero The presser foot is attached to a dial indicator
which can be read to 0,0001 inch. Thz losd on the presser foot is 100 + 10
grams. A caliper determination is msde by inserting each five-square-inch
circular specimen between the presser foot and the anvil so that the foot
rests on the second flute from one end of the specimen without touching either
of the adjacent flutes. The 3/8-inch diameter of the presser foot permits
it to contact only one flute with ease., The specimen is pressed gently against
the anvil, and the reading is then recorded, 4s mentioned previously, five
consecutive flutes through the center of each specimen are calipered in this
wﬁy. It should be emphasized that these calipers may not necessarily corres-
pond 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 fab-

ricated from each of the one hundred and five rolls of corrugating medium
which were submitted for evaluation during the month of January. A4lso

included for purposes of convenient reference are the single-face flat

crush and runability data, The current machine averages for each test are
summarized in Table I for Machines 4 through To A graphical presentation
of the caliper data on the single~faced board is shown in Figure 1, and a
similar presentation of the data on the caliper difference between conse-
cutive flutes is given in Figure 2. The test results obtained on the in-
dividual rolls of medium submitted by each company are given in Tables II

through XXI for Machines & through T, respectively,

It may be seen in Figure 1 and Table I that the average caliper
reéults for the single-faced boards varied from a low value of 19503 points
for Machine S to a high value of 199.4 points for Machine Q. 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
minimum of 1.9 points for Machine F to a meximum of 4.3 points for Machine Do
The majority of the machines were associated with average caliper differences
of less than 2.5 points. The differences which exceed three points'may be

excessive,
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TABLE I
SUMMARY OF CURRENT MACHINE AVERAGES
January, 1960

Number Caliper Difference Between Single-Face

of Caliper, Consecutive Flutes, Flat Crush,
Machine Rolls points points PoSoie
A 8 197.6 2.4 3644
B 5 197.9 2,0 32.1
c 8 198,0 360 29,9
D 6 19801 Lo3 32.6
E 10 197.5 2.2 3206
F 8 199.2 1.9 3069
G 6 196.9 2,3 3004
H 1 197.1 2.5 3546
I L 198.8 2.2 3067
J 7 198.2 3.8 32.5
K 8 197.6 2.8 2904
L 3 197.8 2,9 31lok
M 6 19801 2,0 32.5
N 5 19803 2,0 31.3
0 6 199.3 2.5 3401
P 3 196,.8 2.2 34,2
Q 4L 199.4 2.0 32,3
R 2 196,0 2,2 3003
S 2 19503 3ok 2807
T 3 196.5 204 3009

Total 105




Fourdrinier Kraft Board Institute, Ince Page 5
Pro ject 1108-17 Progress Report 60

200,

199

PT.
©
03]

CALIPER,
©
\,

©
0

TTT T T I TTT[TTTT[TTTT]
]

©
a1

194

Mach. ABCDEFGHI JKLMNOPAQRST

Comparison of Caliper Results on Single-Faced Board
January, 1960

-

PT.
H
o

N
[é)) @)

v
o)

EREERLEE! ERRNERRRRLA rrerepretty
]
]

CALIPER DIFFERENCE,

o

O A B CDEFGH T JKLMNOP QRS T
Figure 2

Comparison of the Caliper Differences Between Consecutive
Flutes of Single-Faced Board
January, 1960




Fourdrinier Kraft Board Institute, Inc.
Project 1108-17

TABLE II

SUMMARY OF TEST RESULTS FOR MACHINE A
January, 1960

Caliper Difference
Between Consecu-

Mill Cali- tive Flutes, Single-Face

Date Roll per, points Flat Crush,
Code Made Noe pto Max, Min, av, PoSoie
A-1  12-22-59 529 197.9 Lo2 0.0 1.7 3holy
A-2  12-29-59 530 196.2 Lo3 00l 2,1 3702
-3 1- 1-60 531 196.3 508 002 2.8 3606
-, 1- 8-60 532 198.4 567 0.0 204 36.9
4-5 1- 8-60 533 199.3 9.0 0,0 2.7 3606
4-6 1-12-60 534 201.1 605 065 3,0 3602
A-7. 1-15-60 535 19706 Lo 002 1.9 3801
A-8 . 1-20-60 536 193.9 6.0 0.1 2.2 34.8
Current Machine Ave 197.6 2.4 360kt

TABLE IiI

SUMMARY OF TEST RESULTS FOR MACHINE B
January, 1960

B-1 12-28-59 -- 19704 Te3 0,2 2,6 33,0
B-2 1- 4-60 -~ 197.0 561 0,0 1.5 32,4
B-3 1- 7-60 -~ 198.0 505 0oy 267 30,8
B-4 1~11-60 ~~ 198.2 3.8 002 1.5 31,0
B-5 l-ll..-éO - 19807 l‘-o2 Ool 106 33‘0'[4-
Current Machine &ve 197.9 2,0 32.1

Page 6
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Runability
(Maximum Tension
at 600 fopommo),

lbo/ino

1-1/2
1-1/2
1-1/2
1

I /
1-1/2
1-1/2
1-1/2

1-1/2
1-1/2
1-1/2
1-1/2
1-1/2
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TABLE IV

SUMMARY OF TEST RESULTS FOR MACHINE C
January, 1960

Caliper Difference

Between Consecu- Runability
Mill  Cali~ tive Flutes, Single-Face (Maximum Tension
Date Roll  per, points Flat Crush, at 600 fopom.),
Code Made No, Pto Max, Min., Ave. PeSoioe 1b./in.
C-l 12- 8-59 17 19603 692 003 303 3003 l
C~-2 12-11-59 18 197.8 i Oo4 3.7 31,2 1
C-3 12-18-59 19 197.8 10,5 0.0 3.1 29,6 1
C-k  12-21-59 20 19704 606 0.0 3.0 28,3 1-1/2
C-5 12-30-59 21 197.7 603 0.1 2.9 31.8 1-1/2
C-6 1- 1-60 22 199.7 603 0,5 2.9 31.3 1-1/2
C~7 1- 7-60 23 197.9 607 Ool 2.8 28,0 1-1/2
c-8 1=11-60 24 19902 5605 0.3 2.7 28,7 1-1/2
Current Machine Av., 198.0 3.0 29,9

TABLE V

SUMMARY OF TEST RESULTS FOR MACHINE D
January, 1960

D-1  12-19-59 297 1979 7.7 1o7  Lo8 33.4 1-1/2
D-2  12-29-59 298 197.3 1l.3 0ok Lob 3302 1-1/2
D-3  12-31-59 299 198.2 8.2 0ol 43 33,1 1-1/2
D-,  1- 6-60 300 198.5 7.8 005 3.6 31.8 1

D-5 1- 7-60 301 1987 9,0 00l 4ok 32.8 1-1/2
D-6  1-14-60 302 198.1 7.6 0.3 3.9 31,2 1-1/2

Current Mach. &v, 198.1 Le3 32,6
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Code

E-1
E-2
E-3
E-,
E-5
E-6
E-7
E-8
E-9
E-10

Mill
Date Roll
Made Noo

11-20-59 332
12-11-59 333
12-14-59 334
12-14-59 335
12-16-59 336
12-19-59 337
12-23-59 338
1- 1-60 339
1- 7-60 340
1- 9-60 341

Current Machine Av.

F-1
F-2

F-3 .

F-l
F-5
F-6
F-7
F-8

12-14~59 228
12-17-59 229
12-20-59 230
12-21-59 231
1- 7-60 232
1- 8-60 233
1-11-60 234
1-12-60 235

Current Machine Av,
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TABLE VI

SUMMARY OF TEST RESULTS FOR MACHINE E
January, 1960

Caliper Difference
Between Consecu- Runability

Cali- tive Flutes, Single-Face (Maximum Tension
per, points Flat Crush, at 600 fopomo),
Pto Maxo. Min, av, PoSoioe lbo/ino
19567 2,7 0,0 0,9 3565 1

198.4 6.8 0.2 2.8 29.8 1-1/2
19706 5,1 0ol  1o8 2945 1-1/2
19645 506 0,0 2,7 3302 1-1/2
1960k 800 0.7 3.7  32.8 1-1/2
198,1 5.0 0.2 2.3 3306 1
197.7 363 0.2 1.1 33.1 1-1/2
19607 309 0ol 202 331 1-1/2
198,0 7.8 0,3 2,5 3365 1-1/2
200,00 5605 0,0 1.9 3165 1-1/2
197.5 2,2 32,6

TABLE VII

SUMMARY OF TEST RESULTS FOR MACHINE F
January, 1960

198,8 306 0ol  1lo6 3066 1-1/2
19805 500 0ol  1o5 3106 1-1/2
1198.8 5.6 Ol 2oh  3lol 1-1/2
19903 508 0.7 203 31.7 1

19903 508 0ol 1.9 324 1-1/2
199.7 502 0s0 1o8 31,9 1-1/2
199.8 3.7 0:0  1ob 2707 1-1/2
19903 649 0.0 2.4 30,0 1-1/2

199.2 1.9 3009
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TABLE VIII

SUMMARY OF TEST RESULTS FOR MACHINE G
January, 1960

Caliper Difference

Between Consecu- Runability
Mill Cali=- tive Flutes, Single-Face (Maximum Tension
Date Roll per, points Flat Crush, at 600 fopom.),

Code Made Noo Pto Max, Min, Av, PoSoio 1b o/ino

G-1 12-28-59 221 197.6 6.0 0.3 2.6 31,0 1-1/2

G-2 12-28-59 222 195.9 7.0 0.5 204 29,8 1-1/2

G-3 12-28-59 229 196,.8 Lol Ost4y 1.9 2804 1-1/2

G-4 12-28-59 230 197.0 5.6 0.1 1.9 29,6 1-1/2

G-5 1- 6-60 237 198,5 545 0.0 2,5 31,3 1-1/2

G-6 1- 6-60 238 195.8 565 0,0 2.5 32,1 1-1/2
Current Machine &ve. 196.9 2.3 3004

TABLE IX
SUMMARY OF TEST RESULTS FOR MACHINE H
January, 1960
H-1l 12-22-59 372 197.1 803 0.3 2.5 3506 1
Current Machine &vo 197.1 2.5 35,6
TABLE X
SUMMARY OF TEST RESULTS FOR MACHINE I
January, 1960
I-1 12-21-59 227 199.6 502 Ooly 2.2 32,6 1-1/2
I-2 12-21-59 228 200,11 501 0.l 2,3 31.1 1-1/2
I-3 1- 7-60 235 197.5 503 0.0 2,1 29.4 1-1/2
I-, 1- 7-60 236 198,0 Lob 0ol 201 29,6 1-1/2
Current Machine Avo 198,.8 2,2 3007
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Code

J-1
J-2
J-3
J-L
J-5
J-6
J-7

Mill Cali-
Date Roll per,
Made - Noe pt °
12-15-59 L4 197.7
12-18-59 5 1974
12-21-59 6 197.4
1- 5-60 7 20065
1- 8-60 8 19706
1-14-60 9 19608
1-15-60 10 200,2

Current Machine Av.

K-1
K-2
K-3
K-4,
K-5
K-6
K-7
K-8

12- 6-59
12- 6-59
12- 6-59
12- 6-59
12-17-59
12-17-59

1- 9-60

1- 9-60

51
52
53
ok
ok
55

1

2

Current Machine Av,

Progress Report 60

TABLE XI

SUMMARY OF TEST RESULTS FOR MACHINE J

19802

January, 1960

Caliper Difference

Between Consecu- Runability
tive Flutes, Single-Face (Maximum Tension
points Flat Crush, at 600 fopome),

Max, Mino, v, PoSoioe lbo/ino

967 0,0 3.9 30,9 1-1/2
11,8 0.6  Le2  3Leb 1-1/2

6ol 0.1 303 33,0 1-1/2
11,0 Ook 357 31.9 1-1/2

7.0 0ol 3.3 3564 1-1/2
11.8 0.3 Lob 3204 1-1/2
12,3 0,0 305 32,1 1-1/2

3.8 3205
TABLE XII

SUMMARY OF TEST RESULTS FOR MACHINE K

197.2
1974
19804
1968
199.1
19867
19502
197.9

19706

January, 1960

8ok 0,0 3.7 2907 1-1/2
10,0 003 3.7 2909 1-1/2
908 002 305  31.2 1-1/2
702 0ol 2.5  32.4 1-1/2
LeT 0,0 2,0 27,9 1-1/2
5,0 0,0 23  27.7 1-1/2
7.0 002 2.6 29.6 1-1/2
501 0ol 2.1 2649
208 290[4.
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Mill
Date Roll
Code Made Noe

L-1 12- 8-59 123
L-2 12-11-59 7
L-3 12-28-59 34

Current Machine Av,

M-1 12-16-59 225
M-2 12-16-59 226
M-3  12-32-59 233
M-4  12-30-59 234
M-5 1-12-60 241
M-6 1-12-60 242

Current Machine &v,

Progress Report 60

TABLE XIII

SUMMARY OF TEST RESULTS FOR MACHINE L
January, 1960

Caliper Difference

Between Consecu- * Runability
Cali- tive Flutes, Single-Face (Maximum Tension
per, points Flat Crush, at 600 fopom.),
pto Max, Min, av, PeSola lbo/ino
199,6 T3 003 2,6 28,1 1~1/2
196,9 902 002 301 32,8 1-1/2
1969 709 0ol 301 33,2 1-1/2
197.8 2,9 31ok

TABLE XIV

SUMMARY OF TEST RESULTS FOR MACHINE M
January, 1960

197.8 500 0ol 2.7 32,3 1-1/2
197.3 243 0.0  1o3 3408 1-1/2
197.6 2.1 0,0 0.8 32,2 1-1/2
1976 60,0 0,0 2.1 3106 1-1/2
19961  Lob 0,0 2.3 32,2 1-1/2
199,0 6ol 0.2 3.1 31,9 1-1/2
198,1 2,0  32.5
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Code

N-1
N-2
N-3
N-4
N-5

Current Machine

0-1
0-2
0-3
0-4
0-5
0-6

Date
Made

12-30-59
1- 7-60
1- 8-60
1-12-60
1-15-60

12-23-59
12-23-59
1- 6-60
1- 6-60
1-20-60
1-20-60

Mill
Roll
NOo

229
230
237
238
245
246

Current Machine Av,

Progress Report 60

TABLE XV

SUMMARY OF TEST RESULTS FOR MACHINE N

Cali-
per,
pt o

19644
198.3
19801
199.3
19904

198,3

19902
19901
199.1
199.0
199.6
199.9

January, 1960

Caliper Difference

Between Consecu- Runability
tive Flutes, Single-Face (Maximum T.nsion
points Flat Crush, at 600 fopemo),
MaXO Mino AVo poSoio lbo/ino
6.7 0.2 2,0 3008 1
8,0 0.2 2,5 32.0 1
Lol 0.l 1.7 32.3 1-1/2
506 0.5 261 3101 1-1/2
4,0 0,0 1.6 3002 1-1/2
2,0 3103
TABLE XvI
SUMMARY OF TEST RESULTS FOR MACHINE O
January, 1960
565 0ol 2,7 32,0 1-1/2
501 005 3.0 3301 1-1/2
3.0 002 Lok 3566 1-1/2
Lob 0ol 2,0 36,8 1-1/2
A Ook 3.0 34,0 1-1/2
507 002 2,7 3363 1-1/2
205 3401

19903
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TABLE XVII

SUMMARY OF TEST RESULTS FOR MACHINE P
January, 1960

Caliper Difference

Between Consecu- Runability
Mill Cali- tive Flutes, Single-Face (Maximum Tension
Date  Roll per, points Flat Crush, at 600 fopemo),

Code Made Noo pte Max, Mino &v. PoSole 1bo/in,

P-1 11-23-59 1591 197.5 703 0.0 202 3403 1-1/2

P-2 11-30-59 2119 195.8 5.8 002 2,8 34,0 1-1/2

P-3 12- 2~59 88 197.1 3ok 0.2 1.6 3402 1-1/2
Current Machine Av, 196,.8 2,2 302

TABLE XVIII

Q-1
Q-2
Q-3
Q-4

Current Machine Av.

R-1
R-2

Current Machine Avo

1- 6~60
1- 9-60
1-13-60
1-16-60

12-29-59
12-30-~59

=
Lo
e

5
é

SUMMARY OF TEST RESULTS FOR MACHINE Q
January, 1960

19706

Lo7 0.3 o7 32.6 1
19902 602 0ol 1.9 33.0 1-1/2
. 199.8 605 002 2.4 32,8 1-1/2
201,1 Lob 0.0 1.9 3066 1-1/2
19904 2,0  32.3
TABLE XIX
SUMMARY OF TEST RESULTS FOR MACHINE R
January, 1960

196.0 805 002 263 3008 1-1/2
196,1 602 0.0 2,2 2908 1-1/2

1960 2,2 3003
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TABLE XX .

SUMMARY OF TEST RESULTS FOR MACHINE S
January, 1960

Caliper Difference

Between Consecu- Runability
Mill Cali-  tive Flutes, Single-Face (Maximum Tension
Date Roll per, points Flat Crush, at 600 fopemo),
Code Made No. pto Max, Mino &ve PoSoie 1b./ine
S-1 1-12-60 5 19446 605 062 303 28,7 1-1/2
S-2 1-13-60 6 196,0 900 Ool 305 28,8 1-1/2
Current Machine Ave 195.3 3ok 28,7

TABLE XXI
SUMMARY OF TEST RESULTS FOR MACHINE T
January, 1960
T-1 12-30-59 684 19604 3.8 003 108 3007 1/2
T-2  1-=4=-60 83 197.4 8.6 003 30l 31,2 1
T-3 1~ 6=60 148 195.8 509 0ol 204 3008 1

Current Machine Av., 19605 2.4 3009
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