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ABSTRACT 

The availability of "no-pack" blankets for use on large 
newspaper offset printing presses has raised the question 
of how tension levels are affected by these blankets. 
This paper discusses tests that were perfonned on a news
paper printing press, during production runs. The goal of 
the testing was to (a) measure the tension levels before 
and after the printing nip (web feed) with various no-pack 
blankets, (b) measure the tension levels elsewhere in the 
press with these blankets, and (c) evaluate possible 
methods of controlling tension levels through various 
press adjustments. In preparation for the tests, a list
ing was made of factors, other than the blankets, that 
could affect the tension levels so that these factors 
could be held constant, where practical, or monitored so 
that their effect would be considered. These factors in
cluded press room conditions, p ri nti ng process materia 1 s, 
press configuration and adjustments. The most significant 
data is presented and discussed. 

Results showed considerable variation in web feed 
characteristics of the no-pack blankets tested. Web ten
sion levels between a black and a color unit could be 
controlled only in the range established by the blanket 
characteristics. The tests verified that color units with 
a common impression cylinder are one-way tension isolators 
and that proper tension control after the color unit can 
best be accomplished from the folder. 

INTRODUCTION 

This paper documents testing that was perfonned during 
production runs on a large metropolitan newspaper printing 
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press. To convey an impression of the physical size of 
this press, it has the capability to print up to 144 
newspaper pages per revolution. It stands about 30 feet 
above the foundation and is about 73 feet long. 

The testing was perfonned to provide i nfonnati on for 
pressmen to help them obtain optimum web feed conditions. 

It is known that there are many variables that can 
effect the tension 1 evel of a paper web. Some of these 
variables have been investigated and it has been shown 
that both the blankets (Kuehn, 1953) and press components 
(Chodorowski, 1977) can cause tension level changes. 
Additional factors are shown in Chart 1. 

TEST APPROACH 

Considerable care was required in planning this test so 
that the effects of web feed of blankets could be separat
ed from other variables. The first task was to conceive 
of a test setup that would allow measurement of just the 
effects of the blankets. Previous investigations indicat
ed it was likely that a color lead would help to achieve 
this. Figure 1 shows a typical 4-color lead. The web 
passes through the mono unit, where ink is applied to both 
sides of the web. The web then goes through the 3-col or 
unit where the three remaining colors for process color 
printing are applied. The cylinder in the center of the 
color unit is the common impression cylinder. The 
hypothesis was that the friction between the web, blanket 
cylinders, and the common impression cylinder would 
isolate tension changes downstream of the color unit so 
that they would not be transmitted into the section of the 
web where the testing would be done. Subsequent testing 
verified this hyposthesis. The color lead is a common 
newspaper lead; therefore, the output from these tests 
will be a benefit to newspaper press operators. 

TEST SETUP 

The instrumentation was installed on a Goss Metro press 
which was se 1 ected because of the 1 a rge number of these 
presses in use. The run consisted of four web leads; the 
instrumentation was setup on a dedicated front page lead 
(see Figure 2) which is used on every run of the particu
lar paper selected for this test. This lead always had 
process col or i 11 ustrati ons. The test blankets were 
mounted on the mono unit. New b 1 ankets, which were ran
domly selected, were used at the beginning of each test. 
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Figure 2- Test Set-Up 
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A particular manufacturer's blanket was selected for use 
on the color unit and was kept for a control datum for all 
tests. 

The pressman can control tension levels only at speci
fic locations in the press as follows. A tension regula
tor allows adjustment of the web tension before the mono 
unit. The folder controls allow adjustment of the section 
of the web downstream of the color unit. The folder con
trols consist of the three folder adjustment; the folding 
cylinder bands, the nipping rollers and the trolleys on 
the roller-top-of-fonner. By adjusting the cylinder 
bands, the pressman can make the folding cylinder circum
ference larger (for higher tension) or smaller (for lower 
tension). Tightening the nipping rollers so that they 
squeeze the web more will increase tension. Tightening 
the squeeze at the roller-top-of-fonner will also increase 
the tension. 

Kidder tension sensing rollers were mounted in three 
places. One before the mono unit, one between the mono 
unit and the color unit, and one after the color unit. 
The outputs from these rollers were connected to a micro
processor controlled data recording system. (A descrip
tion of the data recording system appears in the paper by 
Tyma, 1979.) The system was used to minimize the involve
ment of the pressmen in collecting data. The recorder was 
instrumented and programmed so that to record running 
data, the pressman had only to trigger the system. He did 
this three or four times per run. The data was recorded 
on magnetic tape which was then reduced by computer for 
analysis. 

Blanket Height: The blanket height measurements were 
made as follows. The "before run" value is the average 
blanket height after the webs have been led through the 
press but before the start of the press run. At this 
point, the blanket attachment bolts are re-torqued and the 
blanket height measured at three points around the circum
ference. The measurement from the three points are 
averaged for the data entry. The "after run" blanket 
height is the average of three measurements, at the same 
three points, made after the first day run is completed. 

TENSION ISOLATION OF COLOR UNIT 

As previously stated, the hypothesis that the col or 
unit was a one-way tension isolater was verified by test 
data. The data is shown in Figure 3. The test was per-

326 



w 
h.) 

" 

-fJ) c 150.0 
z 
::J 
0 
0. -t: z 
::J 
a: 

120.0 

0 
..J 90.0 
0 
0 
a: w t: 60.0 

< 
z 
Q 
fJ) 30.0 
z w .... 

0.0 
0.0 30.0 

COLOR UNIT IS A TENSION ISOLA TOR 

60.0 

FOLDER NIPS LOOSE 1 
FOLDER NIPS TIGHT 

FOLDER NIPS NORMAL 

FOLDER NIPS AS LOOSE AS POSSIBLE 

FIGURE 3 

90.0 120.0 150.0 

BETWEEN UNIT TENSION (POUNDS) 



formed by adJUSting the folder nipping rollers to change 
the tension level after the color unit ana measuring any 
tension variation between the color ana the mono unit. 
The foloer nlpping rollers were aajustea to tight, normal, 
ana loose settings. The settings were determined by ob
serving the inaentations in the proauct. With these nip 
settings, the tension level after the color unit rangea 
from :>0 to 80 pounds. The tension level between units 
stayea at 75 pounas. 

The effect of tension changes from the other direction 
is shown in Figure 4. The tension level before the mono 
unit was vaned by changing the setting of the tension 
regulator. The tension changes before the mono unit had a 
measurable effect on the tension levels between the units 
ana also after the color unlt. The changes in the before
unit tension causea a similar tension change between 
units. But, because of the color unit, there was a lesser 
change in the tension after the color unit. It appears 
then, that the color unit is a "one way" tension isola
tor. Using this result simplifiea testing considerably 
ana maoe testing ouring a production run a practical 
approach. 

OTHER FACTORS THAT COULD AFFECT WEB TENSION 

A careful effort was maae to conslaer other major 
factors that coula affect web tension. Ideally, all of 
these factors shoulo be hela constant. However, it would 
not oe practical to expect to hold all of the factors 
constant in a proauction environment. The list of these 
factors is shown in Chart 1. The first eight were held 
constant or controllea. The last two were measurea ana 
recoraea so that their effects could be investigated at a 
later aate. 

TEST PROCEDURE 

The test procedure consistea of a first day test ana 
suosequent four-aay test. The first day consisted of 
mounting the blankets, calibrating instrumentation, 
verifying lmtial conditions ana recoraing the data for 
the first day run. All of these tasks were performed by, 
or unaer the supervision of the test engineer. 

For the subsequent four days, most of the data was 
recoraed by triggering the aata recorder. Other addition
al aata were recoraed manually at the beginning ana ena of 
each aaily run. All of these tasks were performed by the 
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CHART I 

OTHER FACTORS THAT COULD AFFECT TENSION 

• Ink 
1 Dampening Fluia 
• Paper 
1 Iron-To-Iron Setting 
• Washup Solvent 
• Press Speed During Data Recoraing 
1 Test Lead 
• Startea Tests with New Blankets 
1 Humiaity 
1 Operating Temperatures 

- Room 
- Blankets 



pressroom personnel. 

SIGNIFICANT DATA COLLECTED 

Of all the data collected the first day, the most 
significant items that will be discussed here are: 

• Blanket height 
-Start of test 
-End of test 

• Tension levels 
• Humidity 
• Press Speed 

The blanket height and humidity measurements were made 
at the beginning and end of the run. Tension levels were 
measured at specific press speeds (30, 40, and 50 KIPH) 
and tension regulator settings (20, 30, 40 and 50). See 
Appendix A, pages Al to A4. 

Of all the data collected during the four subsequent 
days, the most significant items that will be discussed 
are: 

• Tension levels 
• Press speed 
• Time of measurement 

All of these were automatically recorded on the micro
processor data recorder. Press speeds and tension levels 
were not specified. The pressman was instructed to simply 
trigger the recorder when the press was up to production 
speed and printing good copy. The recordings were trig
gered at about one-hour intervals thoughout the run. The 
blanket height was measured at the end of the fourth day. 

TESTING CONSTRAINTS 

In a project of this kind, one must be aware of the 
constraints when considering the results. The major 
constraints are listed below: 

Only four blankets from each manufacturer were 
tested. The blankets were randomly selected. 

The test duration was too short compared to the 
average life of a blanket to indicate what 
long-tenn characteristics might be. 
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All the paper used for these tests were from 
one supplier but there was no attempt made to 
save samples for analysis of moisture content 
or elasticity. 

The blanket washup procedure consists of 
washing and wiping the blankets after each 
run. The concern here is that the blanket wash 
fluid may have an effect on the blanket mate
rial that would alter the feed characteri sties. 
Since this is a manual procedure, it is subject 
to human va ri ability. 

The inker or dampener settings could not be held con
stant. The pressmen had to make the appropriate adjust
ments to produce the print quality desired. 

Pressroom humidity and temperature was not controlled, 
but was measured and recorded. 

TEST RESULTS 

Web Feed: The test results indicate considerable 
variabillty in the feed characteristics amongst the 
blankets tested. The results also show a lesser 
variability of the individual blankets over time. The 
variability amongst the blankets is shown in the first day 
tests plotted on page A5. The data are presented in the 
fonn of before-unit tension vs between-unit tension. The 
45 degree line on this plot indicates the condition that 
is tenned "even web feed". For the purposes here, this 
te nn is defined as the condition where the tension level 
before and after the mono unit are the same. That is, the 
average tension level before the web goes into the blanket 
nip is the same as the average tension level leaving the 
nip. Test blanket "E" was a packed blanket and was used 
as a "control sample" for comparison with the newer 
no-pack blankets. Blanket "E", for this test, came the 
closest to an even web feed condition. Blankets that are 
far bel ow this line tend to give soft webs between units 
and require higher tension levels before the mono unit to 
maintain register. Blankets that are far above the line 
tend to under feed and give tight webs between the units. 
There was no significant change in room temperature during 
the first-day tests. Blanket temperatures were measured 
on the 1 ast two blankets tested (blankets E and G) and 
there was a 140 to 200 increase at the end of the run. 

The tension values shown on page A5 should be consid-
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ered as very approximate because the data for the subse
quent four-aay tests for the indiviaual blankets showed 
varlations over time as high as + 20% of the mean value. 
Two samples of this data are shown on Page A6. The data 
are presented in the form of between-unit tension as a 
percentage of below-unit tension versus time. Percentage 
of below-unit tension was used to give a number value to 
the effect of weo feed. Assigning a number value allowed 
plotting web feed versus time. Of the two blankets shown, 
blanket D underfeeds slightly. This blanket was tested 
for six aays. The variation in web feed during the runs 
ana from aay-to-oay can also be seen. Blanket E overfeeds 
slightly. Again, the varlation of web feed during the 
runs ana from day-to-oay is shown. These variations could 
result from a number of factors (such as the variation in 
the elasticity or friction of the paper, amount of ink or 
aampening fluia, temperature, etc.). It was observed that 
the humidity levels variea from the beginning to the end 
of the first oay runs. It was lowest at the beginning of 
the test ana increasea as the run progressed. The affect 
of all these factors on web tension and web feed need 
further investigation. Hopefully, a better understanding 
of the effect of these factors will help to iaenti fy the 
cause of the variation in the web feed of the individual 
blankets ouring runs ana from day-to-aay. 

Blanket Height: Only two of the no-pack blankets 
changed height during the tests; A and G decreased .001 of 
an inch. The aata aid not show any correlation of blanket 
height to web feed. It is not intended here to imply that 
blanket height aoes not effect web feea. It is felt that 
the variability of materials and construction had more 
effect on web feea than blanket height. Additional test
ing is neeaea to determine the effect of blanket height 
alone. 

CON..:LUSIONS 

Web feed characteristics of blankets are an important 
element of the overall tension contol systems of a press. 
The knowleage of these characteristics can help the press
man obtain optimum tension settings for a given proauction 
run. 

Process color leaas, such as the lead used in the 
tests, are more sensitive to blanket web feed characteris
tics than other leads. This stems from two observed con
ditions: 
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1. A three-color unit does not transmit upstream any 
tension changes made at the folder; 

2. The range over which tension between a mono and a 
3-co 1 or unit may be adjusted is 1 a rge ly dete nni ned 
by the web feed characteristics of the blankets. 

In a large Metro newspaper press, which was used in the 
tests discussed in this paper, the range of tension con
trol devices for each web and at the folder is broad 
enough to accommodate the observed variability of the 
b 1 ankets tested. Therefore, the pressman has the freed om 
to select blankets for the printing characteristics and 
longevity in addition to web feed characteristics. 

CLOSING REMARKS 

There remains a considerable amount of work to be done 
in the areas that were mentioned: 

{a) The effect of blanket temperature and pressroom 
humidity on web feed. 

(b) The effect of blanket height on web feed. 

{c) Dete nni nation of the causes in the b 1 anket feed 
variability over time. 
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APPENDIX 

INITAL TEST COMPARISON SHEET 

B c 
10/26/82 ll/03/82 

Press Tension Tension Tension Tension 
Speeo 40K Above Below Above Below 

Web Tension 
10 44 X X 

20 51 42 56 
34 64 54 66 
42 74 67 78 

Press Tension Tension Tension Tension 
Speeo 50K Above Below Above Below 

weo Tension 
X X X X 

21 52 42 59 
28 65 53 68 
40 74 69 78 

Blanket 
Height 

Before Run .080 .082 
After Run .080 .082 

Humiait;t 

Before Run 52% 59% 
After Run 69% 79% 

Roam 
Temperature (OF) 

Before Run -- 680 
After Run -- 69° 

Blanket 
Temperature (OF) 

Before Run -- --
After Run -- --

11460-11 
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INITAL TEST COMPARISON SHEET 

A 0 
ll/10/82 ll/16/82 

Press Tension Tension Tension Tension 
Speed 40K Above Below Above Below 

Web Tension 
X X X X 

16 60 50 60 
30 70 64 70 
40 80 74 78 

Press Tension Tension Tension Tension 
Speed 50K Above Below Above Below 

Web Tension 
X X X X 

22 64 54 60 
36 72 70 70 
52 84 80 80 

Blanket 
Height 

Before Run .081 .080 
After Run .080 .080 

Humiait;t 

Before Run 33% 39% 
After Run 43% 52% 

Room 
Temperature 

(OF) I 
Before Run 570 680 
After Run 58° 690 

Blanket 
Temperature (OF) 

Before Run -- --
After Run -- --

11460-12 
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INITAL TEST COMPARISON SHEET 

Press 
Speed 40K 

Web Tension 

Press 
Speed SDK 

Web Tension 

Blanket 
Height 

Before Run 
After Run 

Humidit;r: 

Before Run 
After Run 

Room 
Te~erature (OF) 

Before Run 
After Run 

Blanket 
Temperature (OF) 

Before Run 
After Run 

11460-13 

F 
12/0l/82 

Tension 
Above 

72 
80 
90 

104 

Tension 
Above 

85 
90 

110 
120 

.081 

.081 

44% 
66% 

670 
680 

----

Tension 
Below 

52 
64 
76 
84 

Tension 
Below 

54 
60 
72 
82 

E 
12/08/82 

Tension 
Above 

40 
54 
66 
80 

Tension 
Above 

38 
54 
67 
80 

.081 

.079 

51% 
68% 

700 
700 

no 
910 

Tension 
Below 

40 
52 
62 
72 

Tension 
Below 

38 
47 
58 
72 
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INITAL TEST COMPARISON SHEET 

Press 
Speed 40K 

weo Tension 

Press 
Speed SOK 

weo Tension 

Blanket 
Height 

Before Run 
After Run 

Humiaity 

Before Run 
After Run 

Room 
Temperature (OF) 

Before Run 
After Run 

Blanket 
~ture (OF) 

Before Run 
After Run 

11460-14 

G 
12/15/82 

Tension Tension 
Above Below 

96 46 
110 56 
120 68 
136 78 

Tension Tension 
Above Below 

100 44 
115 60 
130 70 
140 80 

.079 

.078 

39% 
53% 
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