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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin
AN INVESTIGATION COF LINTING AND FLUFFING OF (FFSET NEWSPRINT
SUMMARY

Quantitative determinations have been made of blanket iint and ink
train lint collected during printing tests on the Didde-Glaser Apollo press
for both felt and wire sides of seven newsprints. Replicate runs on the same
paper surface in general showed good agreement as compared to the differences

encountered between different papers.

The felt side of the newsprint always provided more lint than the
wire side. To a surprising degree, the papers showing the greatest linting
from the felt side exhibited the least linting from the wire side, and those
showing the least linting from the felt side showed the greatest linting from
the wire side. The one newsprint which was made on a twin wire machine showed

near equal linting from both sides and the least total lint.

Only two northern newsprints were tested but from this limited sample
there is no indication of any great difference between southern and northern
newsprints in so far as the amount of lint is concerned. The northern newsprint
which was made on a conventional paper machine had the greatest linting from the
felt side and the least linting from the wire side of all papers tested. The
twin wire paper, which was also manufactured in the north, exhibited low linting

from both sides in keeping with the low linting from the wire side of other papers.

Accumulation of lint during the press runs was, in most cases, accompanied
by decreased print quality. This change in print quality was most noticeable
as a loss in the evenness or smoothness of tones which was most noticeable in

solids and dark halftones. There was also a tendency for the halftones to
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increase slightly in density and for solids to decrease in density. The changes
occurring during the run and in many cases the appearance of the prints indicated
that the lint was responsible for the degradation in quality. However, no general
relationship for all of the papers was evident for correlating quality degradation
with the amount of lint collected. If only the four sides of the two northern
papers are considered, where the papers probably represent a similar furnish, the
final quality does correlate inversely with the amount of lint. Consequently,

it has been tentatively concluded that the nature of the lint may be of greatér
importance than the amount of lint in so far as quality degradation is concerned.
Quantitative linting tests may be more useful in monitoring changes in a single
newsprint where the nature of the lint may be relatively uniform than in comparing
dissimilar newsprints. In either case, due attention should be given to the

printing quality and to the way printing quality changes during the run.
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INTRODUCTION

The first progress report on this group project dealt with the develop-
ment of test methods for printing and quantitatively isolating the lint from the
press blanket and the ink train. The methods used in this report are described

in Progress Report Ome.

Progress Report Two provides comparative linting data for the papers
which have been supplied by the cooperating members of this group project and
includes the results obtained with two northern newsprints — one of which was
manufactured on a twin wire machine. These quantitative lint data are supplemented
by subjective and objective studies of the prints and of the degree of printing
quality degradation which occurs during printing as a result of lint accumulation.
These data indicate that not all lint is equally objectionable from a print
quality standpoint. Progress Report Three will provide information concerning

the nature of the lint accumulated from the various newsprints.
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PAPERS TESTED

Members of the group project supplied five different newsprints, two
of which were designated as regular neﬁsprints and three of which were offset
newsprints. All of these papers were manufactured in the south. After testing
was well advanced it was decided that a comparison with northern newsprints
would be desirable. Therefore, two northern newsprints were secured. One of
these was manufactured on a conventional fourdrinier machine and the other on

a twin wire machine.

A simplified coding system has been adopted to identify the papers.
The first letter of the code is the letter A, B, C, D, or F for the southern
newsprints and H or I for the northern newsprints. (The letters E and G were
used for the papers of Progress Report One.) For convenience in easy identifi-
cation, a second letter R or O has been added to the code of the southern news-
prints to indicate whether they are regular or offset grades. The second letter
in the northern newsprint codes is C or T to indicate whether the paper was
manufactured on the conventional or twin wire machine. Most of the cooperators
furnished five 1l2-inch rolls of each paper. Therefore, when reference is made
to a particular roll a digit 1-5 follows the two letters. ZEach of the members
of the group project is being supplied with a code key for the particular papers
furnished by that company only. This code can be used to convert any roll code

to the manufacturer's own roll number.

One roll of each newsprint was sampled for fiber analyses. Results are

shown in Table I.
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TABLE T

FIBER ANALYSIS OF THE PAPERS TESTED

Paper AQ2

60% softwood groundwood. Principal species: southern and/or jack pine
identification group — prefer southern; traces of Douglas~fir and
spruce and/or hemlock identification group

36% softwood lightly bleached kraft. Principal species: southern and/or
Jack pine identification group - prefer southern; trace of spruce
and/or hemlock identification group

4% softwood lightly bleached kraft; Douglas-fir
Trace hardwood kraft; Populus group — prefer Populus genera

Remarks: The chemical furnish exhibits little or no cutting and fibrilla-

tion. The groundwood is generally a coarse grade. Groundwood

appears to form two groups, (1) shives or coarse fiber bundles

with 3-4+ fibers per shive; and (2) fines. There seems to be no
gradation in between.

Paper DOk

62%
38%

softwood groundwood; species southern and/or jack pine identification
group — prefer southern.

softwood lightly bleached kraft; species southern and/or jack pine
identification group — prefer southern

Remarks: The kraft exhibits little cutting but moderate fibrillation.

The groundwood appears to be a medium grade. Shives or fiber
bundles are of limited length and size, with 2-3 fibers per
bundle. Many groundwood fines.

Paper BR2
56% softwood groundwood; species southern and/or jack pine — prefer southern
42% softwood lightly bleached kraft; species: southern and/or jack pine
identification group — prefer southern
2% hardwood kraft. Mixed species: Populus group; evergreen magnolia and

gum identified.

Remarks: Chemical furnish shows little cutting or fibrillation. Groundwood

slightly coarser than DO4. Shives or fiber bundles are of limited
length and size, with 2-3 fibers per bundle. Many groundwood fines,.

Paper CO1l

18%
Lo%

hardwood groundwood. Species: gum, maple and/or basswood, Populus,
beech, oak and/or chestnut identified.

softwood groundwood. Species: southern and/or jack pine identification
group — prefer southern
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TABLE I (Continued)

FIBER ANALYSIS OF THE PAPERS TESTED

42% softwood lightly bleached kraft. Species southern and/or jack pine
identification group — prefer southern; trace of white pine identifica-
tion group.

Trace hardwood kraft — species not determined.

Remarks: Chemical furnish exhibits limited cutting and fibrillation.
Groundwood: medium to fine grade. Few shives 1-2 fibers thick
but may be fairly long. Very many groundwood fines.

Paper FR5

24% hardwood groundwood. Mixed species: oak and/or chestnut, Populus,
beech, maple and/or basswood, gum and yellow poplar identified.
39% softwood groundwood. Species: southern and/or jack pine identifica-
tion group — prefer southern
37% softwood lightly bleached kraft. Species: southern and/or jack pine
identification group — prefer southern
Trace hardwood kraft, species not identified.

Remarks: Chemical furnish exhibits limited cutting and fibrillation.
Groundwood medium to fine grade with few shives, 1-2 fibers thick;
however, shives may be fairly long. Very many groundwood fines.

Paper E of Progress Report One

14% hardwood groundwood. Mixed species: yellow poplar, gum, maple, and/or
basswood, and oak and/or chestnut identified.

42% softwood groundwood. Species: southern and/or jack pine identification
group — prefer southern

42% softwood lightly bleached kraft. Species: southern and/or jack pine —
prefer southern

2% hardwood kraft. Mixed species: beech, oak and/or chestnut, and gum
identified.

Remarks: Chemical pulp exhibits little cutting or fibrillation. Groundwood
is & medium to fine grade. Few shives 1-2 fibers thick but may
be quite long. Very many groundwood fines.

Paper G of Progress Report One

22% hardwood groundwood. Mixed species: gum, oak and/or'chestnut, beech,
Populus and yellow poplar identified.

34% softwood groundwood. Species: southern and/or jack pine identification
group — prefer southern ' '

42% softwood lightly bleached kraft. Species: southern and/or jack pine
identification group — prefer southern

2% hardwood kraft. Mixed species: Populus and oak and/or chestnut
identified.
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TABLE I (Continued)

FIBER ANALYSIS OF THE PAPERS TESTED

Remarks: Chemical furnish exhibits little cutting or fibrillation. Ground-

wood medium to fine grade. Few shives 1-2 fibers thick but may
be quite long. Many groundwood fines.

Paper HC2

2%
28%

softwood groundwood. Species: spruce and/or hemlock identification
group

softwood unbleached sulfite, medium cook. Species: spruce and/or
hemlock identification group.

Remarks: Chemical furnish exhibits little or no cutting or fibrilleation.

Groundwood has many long fiber aggregates one to two fibers
thick but a fair number of shives, four to five fibers thick,
also exist. Several shives containing up to possibly twelve
fibers were also observed. A limited to moderate nunmber of
fines were present.

Paper IT2
76% softwood groundwood. Species: spruce and/or hemlock identification
group ‘
24% softwood unbleached sulfite, medium cook. Species: spruce and/or
hemlock identification group
Trace softwood bleached kraft. Species: southern and/or jack pine identifi-

cation group.

Remarks: Chemical furnish exhibits little or no cutting or fibrillation.

Groundwood has many long fiber aggregates one to two fibers
thick but a fair number of shives, four to five fibers thick,
also exist. Several shives containing up to possibly twelve
fibers were also observed. A limited to moderate number of
fines were present.
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- QUANTITATIVE LINTING TESTS

All the newsprints were printed on the Apollo press and the blanket lint
and ink train lint deposited in 2500 impressions at 18,000 impressions per hour
were determined. The printing conditions and isolation methods are given in
Reporf One. To prevent the drying of the dampening rolls when the press was idle
overnight or longer and to avoid the need of a seasoning run at the start of the
day to bring these rolls to equilibrium conditions, the rolls were removed from
the press at the end of the day and wrapped in foil. Contact prints were made
of the lint-bearing wax and these are reproduced in the Appendix. The Appendix
also contains actual prints from near the start, near the center, and near the
end of the press run. The amount of lint collected in each determination is show
in Taeble II. At least three printing tests were made of each side of each paper.
The order of these first three tests was randomized and is indicated by the run
number, but all data for each paper are grouped in the table for convenience. The
blanket used, the order of the test in the day, and the day of the test are includ
in order to permit detection of any effects of these variables on the test result.
The possible bias of results by these variables is considered in the Appendix.

It is concluded that any effect, if present, is small and probably does not signif

cantly affect the results.

One roll of each paper was selected at random from phe rolls which
were received. This roll was run until a roll change was necessary and then
a new roll was selected. Roll changes were usually needed before a roll was
exhausted. The usual reason for a roll change was jamming in the sheet delivery
because of curling of the cut sheets. This usually became a prébleﬁ in printing
rolls of small diameter on the wire side because moistening of the wire side

aggravated the curl already present in the roll.



Page 9
Report Two

Menbers of Group Project 2949

9T0°0
120°0 070°0 110°0
600" 0 0T0' 0 ¢10'0
220° 0 400'0 g10° 0
9£0° 0
620°0 9£0° 0 Loo" o~
610°0 800" 0~ Leo*o
#20° 0 2100 210" 0
0L0'0 060°0 020'0
050" 0
L60°0 850" 0 TOO® O~
gro* 0 090°0 210° 0~
290°0 850" 0 00" 0
+#£0'0 g10°0 910°0
2£0'0 2€0°0 000° 0
8e0° 0= OhO" 0= 210" 0
980° 0 9L0°0 210°0
690° 0 850 0 T10°0
64%0°0 gT0°0 T€0°0
120°0
oh0" 0 4€0° 0 900" 0
6T0'0 000 C 610°0
€20°0 970" 0 L00'0
940 0
920° 0 820" ¢ 200° 0~
g40°0 990°0 g10° 0=
2lo° o ©50°0 100
L£0°0 oKO' 0 £00° 0
9%0°0
0" 0 200 210" 0
8g0° 0 9L0°0 210'0
9€0° 0 0£0°0 900°0
150°0
620°0 400" ¢ 620" 0
650° 0 820" 0 T£0° 0
0L0°0 9L0'0 900° 0-
Lyo°0 970" 0 TEO O
507 9888303 wwwmhodH

35813U00 PITOS suol %02

T of
e =9 €9 gc 6€ 0s
(<€) (s£)
(28) ()
€2 62
(65) (sn)
(£€) (25)
#1 9¢ Sh €1 9c T4
(9) (%)
0T €
(€1) (2£)
(L) (sT)
(1) (#€)
6 e 92 Tt et oh
£2 Lz
(cn) (s4)
(of) (Te)
(oT) (71}
(9) (et)
s 8 6 % 4 26
TT Tt
(L) (6)
(¢) (9)
e 02 9$ 8T gc 49
6T [
(on) (2£)
(e1) (L1)
a1 oe gL e He €9
(9) (8)
8T He
(%) (1)
(L) (se)
e gt LS en 15 99
T 8
() (1€)
0 £ 05 0 £ 9¢
0 (o)
0 (o)
pug 133U3) 3I183S pux I93ua) 3I838

uny suiang afusy) Liysuag

PITOS JO SBUUIAT

suol %06 Jo ummwcnm>m

VIVQD XLITVOD INTNd GNV XIIINVAD INIT 40 NOSINVIHOD

915T 0
Lo9T 0
LéqT 0
9T 0

042" 0
#9420
6£€2°0
lgzz' o
T6%2° 0

66410
st 0
TUHT O

elsT o

0£62° 0
9962° 0
1892°0
slge o
01g2° 0
gTEE 0

TSHT O
oHET 0
Gent o
1851 0

2962° 0
Y AL)
420£° 0
ehot o
g662° 0

SeET 0
SeHT" O
99T 0
#20T° 0

9LyE* 0
¢ETE 0
LEHE' O
896E° 0
99€€° 0

uTl
Te300

STHO'O  TOTT"O
6920°0  GEET'O
99£0°0  TETT'O
0T90°0  9€g0°0

£L50°0  2EeT 0
0050°0  H96T°0
2500 LogT o
#670°0  ELLT'O
99L0°0  SglT'0

19700 gLt o
€Hho' o gToT' 0
Lgwo* o £960° 0
(6L0T°0)
TL40°0 T0TT°0

S0Lo* 0 2]
o 0 22520
Lghoto 4#612°0
6650° 0 g9lez o
L680* 0 £I6T 0
660T° 0 6Te2 0

T660°0  66Q0°0
géH0'0  2eRo°0
6450°0 91800
490"0 o460 0

6TL0°0 €422 0
09€£0°0 9THS" 0
1£90°0 lgee o
0Lg0* 0 gl1z 0
LooT 0 T66T°0

€lfo'0 2660° 0
970" 0 T20T° 0
5260°0 THOT' O
6620° 0 S6lo'0

€221 0 €622°0
0gLot0 €0r2 0
€901° 0 wl€2°0
64110 61220
T6ET°0 §TO2° 0

U] qupt
Utell  3oWuETH
SuI

*¥ p3103TTo) 0TI

II 479Vl

*8930U3007 JI0F STqBT JO pus Isg

Y-S &N

X a T 9 A 200 £g

X H 2 4 M T00 Hh

o 4 T M 00 TE

SFBISAY

d T 0T d 200 €L

3 4 4 d T00 94

a 4 € 4 T00 ™

g T € d T00 S

afviaay

X b 9 9 M %z ves

X d € 9 M hetice .88

by D 4 S M =15 25

x n T % M S £

o8BIaAy

a 4 014 d ™ LL

a T L d ™d 8%

fcs 2 9 d ™™g S

H k'{ c q it 9t

X a T T d f-tizd g2

a8eaaAay

H € € M +©0d ch

] 2 € M #0a 6€

a S 2 M +0d LE

23BI2AY

oS 2 ot d 104 4L

d Al S d T0Q 5

4 S i S ToQ Ly

q 2 T d +0Q 62

a8BIsAY

X H T [4 A TOV ey

X a € 4 M 20V 4]

q S € M 20V g

advIany

H S L d 0V 29

H 4 9 I OV LS

o € 2 4 20V [49

4 € T ¢ 207 ot

xeg 183usTd £eq £eq pajutad  TTo¥ B uny
ﬁmﬁoon ut © IPTS xadeg

I3pI0



Page 10

Members of Group Project 2949

Report Two

SpaepuUBlg €% soTdwes papeid ATsnotasxd oug JUISn PoYUSTITGBISS oM () ut usoys SanTeA
818 pue uosTaedmoo xied £q paulelqo siam () ut pesoToua jou sanTea TenptaTpul

Joded 8y3 Jo 20€JINE SPISINOG BUY SUTUOBW I UTMG 843 uo opvw Jaded Y3 Jo aseo oyy uy

LTo0"0 1 oy

8E0° 0 9£0°0 200°0 (4h) (s%)

320°0 Q10" 0 ©00° 0 TH of #9 oE ot o9
010" 0- 0T0" 0 000°0 (L%) (sh)

ST10°0 69 L3

€00 2€0°0 €00°0 9L 89 2L 2L 39 <°]
LT0°0 900°0 TT0°0 (4e) (L9)

900" 0- 920° 0~ 020° 0 (95) (19)

420" 0 2L #L

T€0°0 9£0° 0 500" 0= (69) (#L)

LT0°0 ©00° 0 £10°0 LL oL 8 4L 9L 59
£20°0 420' 0 T00° 0= (69) (£L)

M0* 0 T€ 42

gho o 220°0 9g0°*0 L2 (=3 L9 T 92 L2
1500 0200 #230°0 (92) (s2)

™0'0 g20° 0 £10'0 (6£) (€€)

Lzo' 0 O 1$

1500 90°0 TT0* 0- (%) (19)

650°0 820°0 LT0°0 o2 gt L9 l2 =3 2l
T€0° 0- €00 T00°0 (9%) (€9)

2£0°0 ™ 9%

6T0° 0 900" 0~ §20°0 (s€) (Lq)  (s%) (el)
g£0°0 200 900°0 ﬁomW (om) (6%)  (49)
200°0- 920°0 420°0 (es (Ly)  (£9) (€9)
9£0°0 020° 0 910° 0 (on) (6£)

820° 0 020°' 0 §00° 0 (6£) (€¢)

500°0 070" 0 ST0°C (en) (9n)  (69) (s9)
600 g20° 0 920° ¢ o5 44 9 €L 2L gL
Lyo o 0£0°0 LT10°0 (#e) (g€)

4907 ¢ 260° 0 210°0 (gt) (&)

S50 88BIIO8(] DSBBIOUT pPul Ja3Us) FIBIS Puld 293U 31898

185BI3U0D PITOS Suol %02 PTIOS JO SSsUlaag auoyL, *Om Jo ommmﬂno?ﬂ

ury Autang SPUBLS £315U3Q7

SHOT" 0
T.9T'0
H1LLT 0
60T 0

ToHT* 0
9T 0
Q5HT 0
6TET 0

TE60' 0
L1600
19g0" 0
6760° 0

gLLE O
H6en" 0
STLEe0
getero

2BET 0
H#9ET" 0
L6KT 0
$g2T 0

lolz o
eTEE" 0
05eE 0
€542 0
EXGE O
G9LE 0
OHTE 0
T2 0
HeeT" ¢
0£gT 0

JUTT
T®30L

SEH0° 0 oT2T 0
oLy0° 0 02T 0
£050°0 TLet o
ceLo' o 65TT 0

Lot o HSTT 0
5220°0 TOST* 0
G300 EETT'0
06100 62TT' 0

6910°0  29L0°0
gsT0"0  6Tg0°0
1970°0  o00lo'0
T6T0°0  B9LO°0

£490°0 GETE'O
egh0° 0 SIge o
Oh60° 0 slizto
8050°0 l1ge° 0

90£0°0 9L0T*0
8820 0 9L0T 0
g0t0°0 6QTT" 0
22E0°0 £960°0

9660°0 TLTE' 0
STEO" 0 L6tz o
gnLo°0 2062°0
6g90° 0 #9LT 0
69500 0862° 0
9H60° 0 6182 0
9£60°0 ©092°0
20%0°0 0zLT 0
2l70'0 2THT' O
5850°0 SheT o

qurl JuTT
uTBIl  393URTE
3uT

*3 ‘pe3osTTO) 3UT]

VIVQ ALITVOD INTYd QNV XLIINVAD INIT J0 NOSISVIWOD

(perut3uod) II FTEVE

‘popesu usys uoT3eTedIsiuI U3TA uosIredwon 203

‘28 03 0 Jo sBuel oTqissod wnmTxem ® Fu
‘unz syz Jo pue pus ‘I93usd ‘qamgys SY3 I0J UaATZ oaw sanTea mmmﬂ:wkmo

H € &
ks T 6
o 4 L
a 4 6
d 2 8
S £ L
X 3 S &
x a S 8
X H L 8
2] 2 6
fos T <]
koo e L
2 Y 9
a 2 [4
q T 2
D € T
a 2 T
d 1 T
H 4 ot
bl € o1
b € g
fcs € S
d 2 2
H 4 T
Teg 3oyuBTd £sq Leq
Hmdomd uy

I8pI0

TABY 8TBOS ® UO passaadxs

"k £q PIBOTPUT &IB pasn SeA JI8q TINOSD SU3 YOTUM ut m:zmp

g £q pejeSTPUT ST SPTS WO390q IO SPISUT oYL - SB P3380TPUT pue doj SY3 ST DPoyBUSTSSP ATIIBIATQIB SBM PAATO09I SB
*£79AT308ds81 ‘M puB 4 £q pejEOTPUT o948 SODIS pITs pue 3787 oYJ,

——

afeloay

q TLI oL
g oI 89
g LI 19
aBeraay

L all 17
i TII %9
L TLI 09
S8eaeay

M SOH aL
A SOH L9
H 20H 99
aFeaoAy

J TOH 69
d TOH €9
g TOH 65
o3vI2AY

M cud 9s
M 434 &4
M sud 23
o8BvIsAy

q H44 o]
d T8 6L
d [4:11 gL
J (=X 9L
J g SL
J g %9
£ G¥d oS
IS syl HE
4 cud 3

PO TTOM ®  uny
3PIS Jaded



Page 11

Members of Group Project 2949 4 Report Two

The initial three fests on each side of the southern newsprints were
completed well before the northern newsprints were received. Therefore, to
guard against éome variable which might change with time, a fourth test on
the felt side only of each of the southern newsprints was included with three
tests on each side of each of the northern newsprints in a new set (Runs 58
through Th) of randomized experiments. In this series of tests, printed densities
were slightly lower but the amount of lint deposited on four out of the five
southern papers checked satisfactorily with the previous results. In éhe case
of paper FR a considerably greater amount of 1lint was recovered and checking
this determination with additional tests (Runs 75 and 76) confirmed this greater
amount of lint. Study of the rolls used showed that only in the case of CO (felt
side) and FR (felt side) had the same roll of paper been used in all three of
the initial tests. Roll changes with the other three papers were not accompanied
by any significant change ih the amount of lint collected. In the case of CO
where COl was used in the initial three determinations and CO2 was used in the
fourth determination, good agreement was found. However, in the remaining case
where FR5 gave an average value of 0.1457 gram blanket lint in the initial three
determinations, FR2 gave an average value of 0.2801 gram blanket lint in three
subsequent determinations. The stub roll of FR5 was then tested and a value of
0.1764 which checks closely with the highest of the three original determinations.
Single tests made on FR1 and FR4 gave values of 0.2502 and 0.2497 which are
very slightly lower than the lowest value obtained in the three tests of FR2.
Therefore, it is concluded that the variation in linting tendency encountered in
tests upon this paper is in large part due to roll-to-roll variation. Encountering
roll-to-roll variation in lint determinations on one paper but not on the other
Six papers raises questions concerning the sampling procedures which should be

followed to obtain samples for quantitative linting tests. It would be helpful
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if all members of the group provide information concerning the exact position o
the rolls they supplied with respect to the full cross-machine width and the
machine sequence and interval if the paper in the individual rolls- was not’

produced simultaneously.

There is a striking tendency for papers which are low in wire side
linting to be high in felt side linting. This is shown in Table III which lists
the papers in order of decreasing average amount of total lint from the wire sid
With the exception of the results with FR this is also the order of increasing
average amount of total lint from the felt side (using the first three deter-
minations in all cases). If the values obtained with FR5, which could not be
duplicated with other rolls, are excluded and the values available for FRé are
used the increasing order of wire side linting is identical with the decreasing
order of felt side linting. Even the two sidedness of the twin wire newsprint
can be made to fit this pattern if an arbitrary choice is made concerning the
assignment of "felt side" characteristics as has been done on the last line of
Table III. One possible hypothesis is that this inverse order of linting betweer
wire and felt sides is due to fines. The greater the tendency is for the fines
to be washed out of the wire side during manufacture, the greater will be the
concentration of recirculating fines to be retained eventually on the felt side.
However, it is surprising that the inverse order of linting tendency would hold
for different pulps made from different species which might be expected to vary

in the amount of fiber of lint producing potential. The extent of agreement

¢

may be somewhat fortuitous.
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TABLE IIT

RELATIONSHIP BETWEEN FELT AND WIRE SIDE LINTING

Paper Total Lint

Code Wire Side Felt Side

HC 0.0931 0.3778

A0 0.1325 0.3590

FR 0.1382% (0.1364)®  0.1945% (0.3351)P
DO 0.1k51 0.3023

BR 0.1499 0.3001

Co 0.1516 0.2386

IT (0.1645)¢ (0.1401)¢

aAverage of first three tests.
PRo11 FR2 only.

CTwin wife results included to show the effect
of substantial reduction of two-sidedness.
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EFFECT OF LINT ON PRINT QUALITY

Linting would be undesirable from a sales standpoint even if it did
not affect print quality, simply because it would give the customer a cause for
complaint. However, if lint causes print quality to deteriorate to the point
that the blankets must be washed during a run, the complaint becomes serious.
The most obvious change which occurred during the test runs was that the prints
became rougher in appearance. This was most noticeable in the solid and 90%
printing tints where small bits of paper debris caused the greatest effect.
Consequently, one run for each side of each of the seven papers was selected

for quality studies. '
SUBJECTIVE COMPARISONS

Three prints, one each from near the start, near the center (1250
impressions), and near the end (2500 impressions) were selected for comparison.
The pertinent portion of each print was mounted and provided with a code number.
The first comparison was restricted to the largest 90% tone area and a subsequent

comparison was made of solid aress.

The method of pair comparison in which each print was compared with
each of the Ul other prints was used. In each of these individual comparisons,
the print judged to be superior in evenness or smoothness of tone was given a
grade of two and the inferior print was given a grade of zero. If neither print
was Jjudged superior to the other each was given a grade of one;w The sum of
these individual grades then provided a quality scale with possible m;ximuﬁ range

of zero to eighty-two. i
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The same prints were compared by Judges .1 and 2. Judge 1 compared
the prints twice (comparison 1A and 1B). In rating 1A, white light was used
and in ratiﬁg 1B, green light was used in order to accentuate unevenness in
distribution of the magenta ink. It was decided that the green light was
helpful so Judge 2 also used green light. However, correlation between ratings
1A and 1B was at least as good as between 1B and 2 so all three values were
included in the average quality figures. Figure 1, which is a plot of the three
ratings against the average rating, shows the degree of agreement. These scale
ratings have been retained rather than reducing the ratings to a rank order
because increments in rating between prints provide somewhat greater information
concerning significance of differences. In Table II, these average ratings
have been rounded to the closest whole number and reported as the evenness of
the 90% tone. After these comparisons were made the question of uniformity of
quality between replicate runs arose. Therefore, samples taken from other runs
were graded against the 42 original specimens by assigning the average value of
the original specimen which matched that of the new specimen or interpolating
between the average values of the specimens which bracketed the new samples.
These values are shown in parentheses in Table II. Solids from the 42 original
prints were also rated by pair comparison by the same two judges, but in this
case, each judge ranked the prints once in green light so the recorded values
are the average of two ratings. The degree of agreement can be judged from

Fig. 2.

There has been no attempt to rate the other tones in the print because
differences in evenness are less evident than in the solids and 90% tones.
There are two stresks through the print between H and I and between I and J

(see letters on print margin).. These streaks occur one inking roll circumference
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from the plate cylinder gap and appear as two streasks because the two form rollers
are of slightly different size. The intensity of these streaks changes periodic-
ally with each excursion of the ink ductor roll. Therefore, this area of the

plate has been avolided in making quality Jjudgments.

With one exception among the solid print ratings and two exceptions
among the 90% tone ratings the evenness decreases during the run as lint is
accumulating on the blanket and in the irnk train. It is, of course, possible
that decreasing evenness is due to unknown changes which occur systematically
during the runs rather than lint accumulation. However, the appearance of the
prints, pgrticularly the s0lid printed areas, indicates paper debris as an

important cause of print unevenness.

No relationships between the amount of lint accumulated and the evenness
or change in evenness during the run are evident. This is perhaps not surprising
in view of the following considerations. First, there are possible causes of
. unevenness differences between papers other than linting such as smoothness
differences or differences in the wiformity of ink absorption. Second, the
evenness scales developed cannot be expected to be linear. Equal differences in
different parts of the scales probably do not represent the same number of just
detectable differences in smoothness. Third, it is probable that the effect of
a small amount of lint will be more easily detectable in a run starting with
good evenness than a run starting with poor evenness. Nevertheless, the lack
of a definite tendency suggests the hypothesis that the nature of'the lint may
be much more important to printing quality than the amount of lint.

.

It is believed that the two northern newsprints are prepared from

essentially the same furnish. If this is true, the four sides of these four
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papers may retain differing amounts of essentially the same lint-producing
fibers. For runs made on these four surfaces the evenness of both 90% and solid
tones at the end of the run decreases with increasing amount of lint accumulated.
Similarly, the change in evenness within the run also correlates with the amount
of lint. Therefore, for these limited samples there is evidence that print

quality is impaired in proportion to the amount of lint accumulated.

It should be noted that the felt side of the northern conventional
paper showed the greatest linting tendency of all surfaces tested. However,
print quality remained higher than on some of the other surfaces which deposited
much less lint. Even the locally heavy deposits of lint which are so evident in
the blanket wax print of Run 69 do not seem to have had any great effect upon the
final print. In fact, the solid line at image Position U4 where the blanket was
almost completely covered with lint appears to be better covered in the print
than the line at Position 13 where the line deposit on the blanket was much less

severe. This suggests again that not all lints are equally objectionable.

It should also be noted that, although the felt side consistently con-
tributes more lint during printing, there is little difference between the felt
and wire side of the same paper (excepting the northern paper HC) with regard to
print evenness. It may be that some component part of the lint rather than the
whole lint which is isolated is principally responsible for impaired print

smoothness.
DENSITY MEASUREMENTS

Density measurements were made on each tone using the green filter on
a Welch Densichron. Density figures used are averages of five values taken in

five prescribed locations using a template as a guide. These values show that,
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during & run, density of the halftone areas usually increased and the density of
the solids decreased causing an overall decrease in the contrast between light

and dark tones. In some cases, the tone scale became reversed with the solid
print becoming lighter than 90% tone and, in some cases, the 90% tone like the
solid became lighter due to interference of paper debris. In Table II the in-
crease in density of the 20% tones, the decrease in solid density, and the
resulting change in contrast between these tones are shown. Although the decrease

in contrast usually occurs during running, no tendency for the degree of decrease

to parallel the amount of lint has been detected. Again, it appears that the nature

of the lint may be more important than the amount of lint.

The increase in halfione density and simultaneous decrease in solid
density cannot be explained by change in ink level. The increase in halftone
density can be explained as due to the accumulation of lint on the blanket in
the halftone areas. In effect, printing continues from the mat of lint but there
is slight spreading of the dots to increase the density. The dark tones, particu-
larly the solids, show white specks. The largest of these on close examination
frequently are white halos surrounding the inked print of a fiber. Comparison
of the end-of-run print with the photographic contact print of the blanket wax
usually does not show any blanket deposit which corresponds to these obvious
print defects. Actually, the solid areas show little lint accumulation as com-
pared with midtone halftone areas. The cause of the large print defects can
usually be found to be debris on the plate. It apparently interferes with' trans-
fer of ink from the ink rollers to the plate and/or from the pléte to the blanket.
It is not known whether the deposit on the plate is different in nature than the
blanket deposit. However, debris on the plate occurs preferentiéily where there

is little or no water-bearing area. The solids are affected much more than the

A

\
\
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90% tones and those solid lines running in the press direction, which are not in
line with any water-bearing srea within the image, are much more affected than
lines which run in the across-press direction between halftones'containing water-
bearing areas. Within these lines running in the press direction the least
affected portion lies at the leading edge of the image in close proximity to the

water-bearing margin.

Further studies should give attention to the isolation and identification
of paper debris from the lithographic plate and to the effect of such accumulations

on printing quality.

THE INSTITUTE OF PAPER CHEMISTRY

s i L Lo

Russell F. Tyler, Rﬁearch Fellow

A f%ézz@

Robert M. ILeekley

Senior Research Associate
Division of Natural
Materials & Systems
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APPENDIX I

EFFECT OF RANDOMIZED VARIABLES ON THE DEGREE OF LINTING

In Table.IV press runs have been segregated by the day of the test,
by the order of the test within the day, and by the blanket used. 1In each
case it is indicated whether the result was higher (+), or lower (-), than
the average of all determinations made on that particular paper surface. It
is apparent that runs with each blanket contained a near equal number of higher
than average and lower than average results. There is, therefore, no evidence

that the particular blanket selected had eny effect upon the result.

The different positions within the day also provided near equal
occurrence of higher than average and lower than average results. After the
first thirty tests were run there was some evidence that the first run of a
day produced slightly higher results. However, the final results with seven
higher than average and five lower than average values does not confirm the
earlier trend. Even if two lower than average values assoclated with Roll FRS
are disregarded because of a lower linting tendency of that particular roll the

remaining seven higher and three lower values could have easily occurred by chance.

The different testing days show one day (the seventh) in which all
five values were below the average values and another day (the ninth) in which
all five values were above the average values. The differences in most cases
were small and do not contribute significantly to differences foupd between
papers. However, for occurrences which by chance should happen ane in 32 cases
to occur once in eleven cases may indicate a day-to-day variable which has some
effect upon the test result. The practice of randomizing the exﬁériments should

reduce the effect of such variables on the average result and this practice

should be continued whenever several papers are being compared.
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APPENDIX II

CONTACT PRINTS FROM BLANKET WAX

Photographic contact prints were made from the blanket for all press
runs to provide a record of the distribution of lint. The prints for fourteen
runs — one for each side of each of the seven papers are reproduced in this
report. The runs selected for reproduction were those upon which the extensive
print quality comparisons were conducted. The prints are arranged in the order

of the run numbers.
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APPENDIX III

PRESS PRINTS

Press prints were taken near the start, near the center, and near the
end of the fourteen runs upon which guality comparisons were made. The prints
shown should, therefore, be similar to those used in the comparison by pairs.
The end of run prints may be compared with the contact prints from blanket wax
for evidence of the effect of the blanket deposit upon printing characteristics.
The prints are arrasnged in the order of the run numbers and the letters -S, -C,
and -E appended to the run number indicates whether the print is from the start,

center, or end of the run.
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