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Abstract: It is generally said that the periodical sound 
from offset printing press during printing is generated when 
paper is released from blanket, In this study the paper 
release phenomena were analized by focusing on paper 
releasing sound, A device detecting the images printed at 
B/I nip(nip between blanket cylinder and impression 
cylinder) was developed and was combined with acoustic 
measurement, The images printed at B/I nip at the moment 
when paper releasing sound was generated were measured, And 
t 1, the paper length held by blanket after passing B/I nip 
was obtained, The results suggested that the paper releasing 
sound was generated at the moment when t 1 changed, The 
relationships between printing patterns and paper releasing 
sound were studied by using simplified test charts, Only 
lmm width of non-image strip arranged perpendicular to 
printing direction or only 30% change in image area rate in 
a chart could cause paper releasing sound, The change in 
paper's tension near B/I nip could be detected by the 
combination of acoustic measurement and simplified printing 
patterns, It was also found that thet 1 deviated 
considerably, when the printing speed and tack value of 
inks varied even within ordinary printing conditions, 

Introduction 

As the printing speeds of presses increase, the exact 
information of the paper's behavior especially at the nip 
of blanket cylinder become very important, The releasing 
facility of paper from blanket, namely, the paper releasing 
property is regarded as one of the important factorts for 
the existence of printing efficiency and quality, If this 
releasing property is poor, it causes the degradation of 
print quality and loss of efficiency, It is said that 
operators usually evaluate this releasing property by sound 
level during printing, basing on their experiences. 
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Experimental 

1. Experiment 1 

1.1 Acoustic measurement 

A narrow directional microphone was set toward B/I nip of 
printing press from delivery side. The sound generated from 
nip was processed by digital oscillograph (see Fig.1). 

1.2 Test conditions 

The following materials and printing conditions were 
applied. The sound from press was measured under the 
condition of optimum ink supply. Both sounds at idle 
running of press and at printing with only fountain solution 
(in other words, printing without inking) were also 
measured. 

1)Test chart: Cromalin offset com guide 
2)Printing press: Sheedfed press (26 inches) 
3)Paper: Double side art coated, 70.5kg 
4)Printing speed: 10000sph(Sheets/hour) 
S)Inkz Process ink magenta 
6)Pressure between plate and blanketz 0.10mm 
?)Pressure between blanket and impression: 0.15mm 
8)0ptimum solid density: 1.3-1.4 (Cosar 61J) 

2. Experiment 2 

The microphone was set toward B/I nip from two directions 
to check where the sound was generated from during constant 
printing. One was from delivery side and another was from 
feeder side(shown in Fig,2). Test conditions were the same 
as 1.2. 

PI 

l1pression 
cylinder 

Printer 

Di&ilal oscillo&raph 

t'j g. 1. Measuring sysle• 
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Delivery side 

3. Experiment 3 

3.1 Measurement 

Fig. 2 

Feeder side 

The pus it ion of 11i crophone 

A stay was fixed at the side of blanket cylinder's 
bearer. A photointerrupter was set as the stay went through 
its slit(shown in Fig.3). The output signal from 
photointerrupter was processed by the digital oscillograph 
by way of amplifier. And the output of a narrow directional 
microphone was also processed by the digital oscillograph at 
the same time. Therefore both outputs could be evaluated 
synchronously. 

Plate cylinder Printer 
A1p I if i e t 

B 

Di&ilal osci llo&raph 

Fig. 3 Acouslic oeasurmenl and position sensing. 
A Pholoinlerrupler 
B : Narrow directional microphone 
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3,1.1 Relationship between the position of photointerrupter 
and B/I nip 

The relationship between the position where the stay went 
through the photointerrupter and the position of B/I nip 
was measured by following procedures. 

!)Supply ink on the whole surface of plate and transfer it 
to blanket. Then separate blanket cylinder from 
impression cylinder. 

2)Revolve the blanket cylinder and stop it to correspond 
the stay position with the center of photointerrupter's 
slit. 

3)Bring the blanket cylinder into contact with impression 
cylinder, and then transfer the nip image to paper. 
This condition is illustrated in (1) of Fig.4, 
where A shows the position when the stay is in the slit 
of photointerruper, B shows the B/I nip, and C shows 
head or gripper side of paper. 

4)Pick up printed paper and then measure the length 
between center of nip image and c. This length is shown 
as La, 

Pkotoinlerrupler 

(I) The position when the slay 
is in Lhe center Df 
pholoin~errupler 

Plate 

(2} The position after elapsed 
Li1e T since slay passed 
Lhrou'h pholoinler~Upler 

Fig.4 The position relationship between 
l'holoinlcrru11ter and pa11er 

Q.o Puper length IJetw.een 8 and C 
t xu Parer length IJetween B and D 
H Paper lenglh between C oud I>( io+(l xu)) 
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3,1,2 The paper position and the generation timing of 
releasing sound 

The stay fixed at the side of blanket cylinder went 
across the slit of photointerrupter on each revolution, 
When the stay crossed the slit, voltage of output from 
photointerrupter changed. Therefore the period between first 
voltage change to next voltage change was the time Tr 
required for one revolution. The printing speed U (rr d/Tr) 
could be obtained from this Tr and d, the diameter of 
blanket cylinder. As both outputs from photointerrupter and 
microphone were processed synchronously, the lap time T when 
the paper releasing sound generated after the stay passed 
photointerrupter's slit, could be obtained to compare both 
outputs. 

D is defined as the paper position of T elapsed after 
passing B/I nip. The paper moving distance from B/I nip can 
be obtained by the maltiplication of printing speed U and 
elapsed timeT (shown in Fig.4-~)). The paper length Lt, 
the distance from C to D after elapsed time T, is shown as 
La + BD. What image was printed in B/I nip at the moment 
when the releasing sound is generated can be detected by 
comparing the printed sheet and this Lt, 

3,1.3 Test chart 

By using test chart A shown in Fig. 5 the acoustic 
measurement was carried out under the printing condition 
shown in 1.2. 

Gripper side 

direction 

1 
Printin& 

Fig.5 Tesl charl A 
4. Experiment 4 

Test chart B shown in Fig. 6 was designed to study the 
relationship between the width of non-image area and paper 
releasing sound. The chart B consisted of five solid 
strips. These strips were arrange perpendicular to printing 
direction in the way that widths of non-image area between 
strips became 1, 3, 6 and 10mm, The acoustic measurement 
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was carried out by using chart B under the printing 
condition shown in 1,2. 

End position of 
solid strip Gripper side 

Tl 

TZ 

TJ 

1'4 

T5 
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Fig.6 Test chart 8 

5, Experiment 5 

Printing 

direction 

Three test charts(chart A1, A2 and A3) replacing solid 
image (chart A) with screen images were designed. Their 
screen percentages were shown in Table 1. The acoustic 
measurements under the several inking conditions were 
carried out. The inking conditions were controlled by 
optical density of printed images, and the conditions are 
also shown in Table 1. 

Table 1 Inking conditions 

Test Image area Print density Test Image area Print density 
chart rate of plate (-) chart rate of plate (-) 

1. 50-1,55 o. 90-0.95 

1. 35-1.40 o. 75-0,80 
1-· A- I 78 % 150 lpi 

1.10-1.15 0,65-0 , 70 
A 100% Solid 

0. 90- 0. 95 0,6Q-0,65 
--

o. 75-0,80 0.50-0.55 
r-----~-- A-2 60 % 150 lpi 

0.65-0.70 0.40- 0.45 

A-3 38 % 150 lpi o. 30- 0.35 

6. Experiment 6 

Test chart C shown in Fig.? was designed to study the 
effect of changing in image area rate. It had four non
image strips in solid image area, and these non-image strips 
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were arranged perpendicular to printing direction in the 
way that their widths corresponded to 100, 70, 50 and 30% of 
solid image area's width. The acoustic measurement was 
carried out by using chart C under the printing condition 
shown in 1.2. 

The pos ilion 
chanr,ed i 111r,e 
area 

7. Experiment 7 

Gripper side 

Fig.7 TesL c~arL C 

Prinlinr, 

direction 

Test chart D was designed by arranging SOmm width of 
seven solid strips in a right angle to printing direction. 
The layout of the chart D is shown in Fig.8. The acoustic 
measurement was carried out by this chart under the 
printing condition shown in 1.2. Further tests were carried 
out by using this chart under following conditions to 
evaluate the influence of printing speed and tack value of 

test ink. 
1)Printing speed: 7000, 10000 and 12000 sph 
2)Tack value of inks:ink L: 7.0N1 .5, ink M: 9.0N9.s and 

ink Y: 10.0N10.5 
Eod position of Gripper side 
so I i d s l rip .-------------------, 

Tl :-J:5ou 

TZ ~On 
TJ 

T4 

T 5 

T6 

T7 

~ ': ' : : ' . . . . ' ' . ' . ' . . · .. : .. 

Fig.!} Test c.hart D 
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Results and Discussions 

1. Acoustic output during printing 

The sounds during idle running of press, during printing 
only supplying fountain solution, in other words, printing 
without ink and during printing of test chart are shown in 
Fig.9. The noise level of acoustic output during the 
printing without ink is slightly larger than the level 
during idle running, but the acoustic outputs during 
printing of Cromalin offset com guide is definitely much 
stronger than others and generated periodically. It shows 
that high intensive periodical sound isgenerated when ink 
exists. 

... .. 
u 
c 
.!;;! 

!.1.----------, ···.----------, 
I 

.. 

·S.1 .... 
~;~I ... lilt .... lll lift 

Idle runninc Paper feeding with 
founlaln solution onll 

F i &. 9 Co11pa rison of aeons tic 

1.1..---------, 

l .I _I .l. 
I I 'I T 

... 
'"' til 11ft 

PrlnUDI of 
Cro•alla chart 

output 

The volume of the sounds coming out from the microphones 
which were fixed toward B/I nip, one at delivery side and 
the other at feeder side are shown in Fig.lO. The intensity 
of periodical sound from delivery side is much stronger than 
that from feeder side. The periodical sound is generated 
from the delivery side around B/I nip, in other words, from 
paper's outlet of B/I nip. The results show that this 
periodical sound attributable to the paper releasing sound. 

rra11 dellverr side 

t:~: .,..... ·~ll"< ... : ~,~-::.r----_ ... ·-· : .. ~ .. _,_ __ 
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-~ ..... I .. ... J ... • , ........ ·• ... .... -- r- •· f-
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·:~ . · ·o~ I J! ,. · · .. ~J'· ,, , '1

1 

~ . ' I li ··-t .... T .......... , .......... -- -r-· ---
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.--or-.,....,nrra.., 

: ~~ .:__ 'Hf ~h-~--'- __ :J.!:~ 
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Jo'i.g. J0 Coapar.ison of posjtions of ll:icrophone 
pul lowartl 8/1 nip 
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2. The time when the periodical sound is generated 

One of the results from experiment 3 by test chart A is 
shown in Fig.11. The channel 1 shows the output of 
photointerrupter, while the channel 2 shows the acoustic 
output from microphone. The time when the stay went through 
the slit of photointerrupter can be recognized from peak 
output of channel 1. Peripheral speed of blanket can be 
calculated from the lap time between one peak and the one 
next. The output of Fig.11 is enlarged and Tc, the time of 
the end of image area printed at B/I nip is added. The 
results are shown in Fig.12. The lap time until the paper 
releasing sound is genelated after the stay goes through the 
photointerrupter is defined as Td. Paper releasing sound is 
generated after Td-Tc, the time elapsed since the end of 
image passed B/I nip. The moving length of paper after the 
end of image passed B/I nip until paper releasing sound is 
generated is defined t s. t 1 can be expressed as (Td-Tc)x 
U. Under this test condition, t 1 iresults in 18mm. 

The condition around B/I nip at the moment when paper 
releasing sound is generated is illustrated in Fig.13. At 
the time when image area is printed, paper is held by 
blanket in the length of t • mm after passing B/I nip and 
then releases from blanket's surface constantly. This 
releasing position is indicated in Fig.13 as E. The end of 
image area goes away from B/I nip, and gets near to the 
releasing position E. At the moment when the end of image 
area is released from position E, t s, the paper length held 
changes because the cohesion strength in image area (inked 
area) is different from that in non-image area. It shows 
that the paper releasing sound is generated when t 1 varies. 

SLar posiLion 
~/\~ 

PhoLoinLerrupLer _l_·r- _JI 
-- --r--·-, 
''""' ................... -~·· .. - .................. - ..... 1-l-f-to-1-1~~·-

-· ... I- r- ·-· - r-:1 
Microphone .... I,,J, . ·'·· ..i 

~. ,, •r ~r 
... , 

1- -I- .. .. 1-

Tf•e llOO•s/diV. 1 
Fi&.ll Output by test chart A 
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t. 
u : PrinUn& apeed 

I I I I I 
- llo•hc lfl'4t• r , 

Microphone 

Till ll•s/dlv. l 
Fig.lZ Paper releasing sound and its gen~ration tiaing 

(en 1 onged figure of Fig. II) 

Blankel 
cylinder Releasing 

posi lion 

Blanket 
cylinder 

t'Jg.l3 Paper releasir•& position on blanket 

3.The paper releasing sound and printed images 

Output by test chart B is shown in Fig.l4. The test chart 
B was prepared by arranging five solid strips at a right 
angle direction in the way that widths of non-image area 
between strips became 1, 3, 6 and lOmm (see Fig.6). Five 
acoustic peaks are observed at each revolution, same with 
the numbers of solid strips. Therefore it shows that the 
paper releasing sound is generated if lmm width of non
image strip exists. The end position of each strip were 
expressed as Tl, T2, T3, T4 and TS from gripper side, and 
l 1 at each position was measured (see Fig.lS). l 1 at TS 
is longer than the others. 
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Phololnlerrupler 

Microphone 

~ 30.0 
....,; _. ... 
..c:: 20. 0 
..c:: 
·~ 

'bG 
c 

Star position 

il ·~~l-T--l-~'··-- ·~. -f~.--- -~~ --
--- ·- ... : .. • •· ___ , __ .;;...lr · 

. :+~::I:·,~.: :.· .. ,:;~ r'~ .•. JI~ ~ _ ·1--J....--.l---1·~ ... . • •.• 
. li ~~l. ~ iii ... , ·,, 'L.. 

·~ f' !1 ll 'JI'll'f --f--1--1-1'-1'· -1-1"""'-1 

~--+--'1--t' -IJ}-~ -+--+--1-

time l20•s/div.] 
Fig.l4 Output by test chart B 

..!! I O. 0 L----'-----'---......1..-~.....J...---~----...~ 
.... ... Tl T2 T3 T4 T6 

a Gripper side +- End position.-+ Gripper end side 
of each strip 

Fig, 16 lnd position ol each strip and Ua I. 1 b1 teat chart 8 

... 25.0 ...----------------, 

..!!!. 

~ 20.0 
-d -... 
...cl 

...cl 16. 0 ... 
"" Cl ... 

,.. screen i11age 
-a- solid i11age 

:: 1 o. 0 1---...---.----..------,.---......... --.-.....--1 
... 0.20 ~40 0.60 ~80 1.00 1.20 1.40 1.60 
Clo 

~ Densilr H 
liJ, 18 The relationship beheen optical denaH1 and 1.1 

By screen charts (Al, A2 and A3) and solid chart A t 1 

was measured under several inking conditions, which are 
shown in Table 1. The relationships between optical density 
of printed image and t 1 are shown in Fig.l6. As the 
density decreases,in other words, the amount of ink 
transferred to paper decreases, the cohesion strength 
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between paper and blanket decreases and t s, the paper 
length held becomes shorter as the result. The t ' from 
screen charts is shorter than that from solid chart, when 
compared in the range of density between 0.7 and 0.9. This 
is attributable to the difference of ink emulsification 
relating ink separation strength (screen printing requires 
more fountain solution) and morphology of printed ink 
relating optical gain and cohesion area. 

t • was measured by using test chart C (Fig,7) prepared by 
arranging non-image strips at a right angle to printing 
direction in the way that their widths corresponded to 100, 
70, 50 and 30% of solid image's width. The result is shown 
in Fig,17. There are five acoustic peaks corresponding to 
the number of non-image strips. It shows that 30% change in 
image area rate causes paper releasing sound, The positions 
of image area rates changing are expressed as Tl, T2, T3, T4 
and T5 from gripper side,l' measured at each position is 
shown in Fig.18. I ' at T5 position is much longer than 
those of others, and this tendency is the same with the 
result shown in Fig,l5, 

ShJ posltloa 
• 

Photointerrupter.lpt .. -.,.. -~--·. ·-PL -lj-1-T-1.-_-+_·-~ ±-·.. .. 
t-~i I - ,1 • t-b ~.c f-~ = r-- . -... ~r.~ 

Microphone lo;4I"~IIL.LIIN· ·~~~~~-rl~."..lfijll' IW+"""'•~~P411o.......,~ ··-~ 1",: · : 111rr:: li"' ..... _ ~-'-- r- L _ 

~ --~-+ IH---t- I I -

Ti•e llO•a/dh. I 
Fi&.l7 Output by test chart C 

= 40.0. 

~ 30.0 
~ .... 
~ 20.0 
..cl .... 

bD 
ICI 
~ 1 o. 0 L..-...1....--...1..----lL...----L--...;.L.o--' 

Tl T2 T3 T4 T~ .... 
~ Gripper side .- Knd position ~ Gripper end side 
~ of each strip 

llJ. 18 lnd poalUon of each strip and ita J 1 bJ hat ohart C 
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4. The relationship between the paper length from paper head 
to B/I nip and I. 1 

Measurement by using chart D (see Fig,8) was carried out 
to study the relationship between paper length from paper 
head to B/I nip and I. 1• End position of each solid strip in 
chart D is named as Tl, T2, T3, T4, TS, T6 and T7 from 
gripper side, One of the outputs by chart D is shown in 
Fig,19. Seven acoustic peaks caused by each strip are 
observed, Each I. 1 and maximum acoustic intensity of each 
peak are measured. Maximum acoustic intensity is expressed 
as ~ 1 1 while the paper length from paper bead to B/I nip 
is expressed as Lp. The relationships of Lp with I. 1 and ~ 
1 are shown in Fig,2Q,I. 1 increases gradually as the paper 
head leaves B/I nip until Lp reaches about 270mm, When Lp 
exceeds about 270mm, I. 1 increases rapidly, As to the ~ 1 1 
when Lp reaches about 270mm, ~ 1 shows maximum strength, 

Photohterrupter 

Microphoae 

Sllr poaiLioa 
I I • II 

!·· .. j •. , -l- -, ..J....: . -t.· --•- ·'-~· •. 
I . j I I +- l 1- +·- -- ·-. ! . I i I I ' rJ-1- . .£ .... -. 

I II ~~-
I I . t-L t·-IIUJI_ 

.......... .. .. ,. '"'""1' ... -~··jT 
Wtil 

'· ·rr n'' 

t~. [ttt I .., 
I .. [I 
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l!j, i ,; ~ ;' ! I ~ -ri . ! 
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Fig.l9 Output by test chart D 
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250 



The paper's flow in our press was investigated. The paper 
head was held by grippers installed in impression cylinder 
and then went through the B/I nip. At the moment when LP 
reached about 270mm, the paper head was held by transfer 
cylinder's grippers in stead of grippers of impression 
cylinders. This condition can be illustrated in Fig.21. It 
shows that the timing of gripper changing is corresponding 
to the timing when the I. 1 and ciJ 1 change rapidly. These 
phenomena can be explained as follows. The head of sheet 
is held by the grippers of impression cylinder and goes 
through B/I nip. As the head of paper goes away from B/I 
nip, the tension of paper near B/I nip decreases and I. 1 1 
the paper length held increases as the result. When the 
paper head goes away from B/I nip by 270mm, the paper head 
is then held by transfer cylinder's grippers. In this moment 
the paper's tension decreases rapidly and as the result I. 
• decreases suddenly. It shows that our measurement can 
detect the change of paper's tension around B/I nip during 
printing. 

Transfer 
cylinder::}. l1pression 

< I' .d · cy 1n er 

t'ig.ZI The ti•in~ of grippers' changing 
s. The effect of printing speed and tack value of ink on I. 1 

The relationship between printing speed and I. 1 is shown 
in Fig.22. t 1 does not change too much in the range of 
speed between lOOOOsph and 12000sph. On the other band when 
the printing speed is increased from 7000spb to lOOOOspb, 
t 1 becomes much longer. 
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The effect of tack value of ink on t 1 is shown in 
Fig.23. The tack values of test inks are within the range of 
ordinary use. t 1 by ink Y which has highest tack value is 
almost the same as that by ink M which has medium tack 
value, whilet 1 by ink L which has lowest tack value is 
shorter than those by the others. 

These results suggest that t 1 deviates considerably even 
if the printing conditions (speed, tack value and so on) 
are changed within ordinary range. 
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Conclusions 

The paper length held by blanket after passing through 
B/I nip during printing(which is expressed as l ,) or 
paper releasing position, can be measured. The paper 
releasing sound is generated when l 1 changes. 

Even if lmm width of non-image strip exists at a right 
angle to printing direction or 30% change of image area rate 
in printing direction exists in test chart, the t 1 

changes and the paper releasing sound is generated as the 
result. The l 1 from screen charts is shorter than that from 
solid chart, when it is compared in the same optical 
density range. This is attributable to the difference of ink 
emulsification and morphology of printed ink between screen 
printing and solid printing. 

It is found that the change in paper 1s tension of one 
sheet around B/I nip during printing can be detected by the 
combination of this measurement and printing patterns. It 
is also found that l 1 deviates considerably, if the 
printing conditions(speeds, tack value and so on) are 
changed within ordinary range. 
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