
REDUCING CYLINDER VIBRATIONS USING SI®·JED ANGLE GAPS 

Vinod Kapoor* 

Abstract: The cylinder gaps in \veb offset presses cause 
a discontinuity in the pressure relationships between the 
cylinders. This disturbance can set up vibrations that rray 
shew up in the print as 1 streaks 1• This paper describes a 
nethod of reducing the disturbance and thereby improving 
print quality by rraking the cylinder gaps skewed at an angle 
to the cylinder axis. The nethod of testing and the results 
obtained v1ith such skewed gap cylinders are presented. 

The web-offset process enables high quality printing 
economically for various run lengths, large or srrall . The 
wratraround plates and blankets rrake it possible to change 
forms quickly and produce quality printing under widely 
varying conditions. This advantage, of using economical 
plates and blankets, and of being able to change them 
quickly, does necessitate that the cylinders in web offset 
presses be constructed with gaps in the surface such that 
the edges of plate or blankets can be tucked in and locked 
up. These gaps cause a discontinuity in the pressure re
lationship between cylinders, which can cause cylinder 
vibrations and thereby reduced print quality. This becones 
increasingly :inpartant as the press running speeds cp higher. 

A certain anount of force is needed to affect the trans
fer of inked image froM plate to blanket and from blanket 
to paper. The magnitude of this force depends on various 
factors, such as the compressibility of blankets, ink 
and paper characteristics, etc. In the non-printing 
position, the cylinders are away from each other, 1.<1ith a 
small gap separating them. As these cylinders are brought 
into the printing position, the cylinder surfaces not only 
cone into contact with each other but also create a cern
pression nip between the surfaces, generating the trans
fer pressure. The blanket, the packing and the 'height' of 
the plate and blanket surfaces over the nominal dinension 
will determine the extent of the transfer pressure. In 
addition, most presses are designed with bearer rings at 
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each end and there is a certain amount of pressure, 
depending upon settings, between the bearers. 

This force bebveen cylinders produces deflection and 
the cylinders ass~e a deflected shape that depends on 
the stiffness of the cylinders and its supporting structure 
as well as tile extent and lateral distribution of this 
force. The cylinders are, therefore, under strain, storin8 
strain energy, similar to a bow 'lith its strinf, pulled. 
This is illustrated in Figure l(a) and l(b). 

As the cylinders turn, the gan comes into the nrinting 
nip, the 1 squeeze 1 beboJeen cylinders is lost and the 
transfer pressure is released. The stored strain energy 
causes cylinders to move to its undeflected shape, settin~ 
up vibrations at the natural frequencv. A little \·bile 
later, the leading edge of cylinder gaps came into the 
nrinting nin to resume orintinp.: ,.:d_th previous nressure 
relationship bet:v:een cylinders. Em·7ever, the cylinders 
have been vibrating and the position of the cylinders at 
gap closure dePends on the relationship bebveen the gap 
-rassage time and the time period of natural oscillation 
for the cylinder. Figure 2 shoPs the vibrations of 
cylinder center during passafe of cylinder gaps. The 
sudden release of pressure vnen trailing edge passes 
through printing nip, causes cylinders to move towards 
each other such that at the instant leading edges came 
into the nip at the end of the gap passage, there is a 
sudden iL1pact, forcinf: t~1e cylinders towards their de
flected position. This ~act sets up vibrations that 
will show up as print disturbance. This Ll'Tl!Jact and 
resulting vibrations not only affect the nair of cylinders 
under exaiTJnation, but also affect the pressure relation
ship between all four cylinders in a nerfecting I·Teb
offset press. 

If the cylinders could be made infinitely stiff, then 
they could generate transfer Pressure in the nip '·lithout. 
any deflection, In such a case, there ,,Tould be- no 
vibrations set up as the free state of the cylinder and 
the printing state \-rould be the sarr.e. Hm·:ever, it is 
not possible to have perfectly rigid cylinder. This does 
point out the need to TIUL~e the cylinder and its bearings 
assembly as stiff as is possible to keep the deflections 
under transfer pressure to a miniMum. 
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FIG. 2 VIBRATIONS OF CYLINDER DURING PASSAGE OF GAPS 
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FIG. 3 SKEWED GAPS AT THE CENTER OF GAP PASSAGE 
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FIG. 4 PRESSURE DROP IN STRAIGHT GAP AND SKEWED GAP CYLINDERS 
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It 'Y7ould be ideal if the ga!J passage tirle "Y7as equal to 
tirre period of natural oscillation for the cylinder. In 
such a case, the trailing edre of the p,ap '·70uld release 
the pressure and set the cylinder vibrating and the leading 
edges would came in contact after one cycle of oscillation, 
when the cylinders would be back at the r,>rinting state. 
In most cases, the gaP required for such a case is too 
large to be corrmercially acceptable. Besides, this -yrould 
be true only at one speed of oneration and printingr,>resses 
are required to be able to run at various speeds. 

This problem of cylinder vibrations has been \Jith ,,reb 
offset !Jrocess since its inception and has became more 
crucial as t~e modern presses are required to run at 
higher speeds. Various attempts have been made to reduce 
or eliminate this. Same manufacturers have machined the 
cylinder gar,>s Yrith 'ramped' edges to provide gradual 
release and build-up of pressure. Similar effect is nro
duced by "feathering" of the Dacking nnder blankets near 
the edge of the gap. Other solutions have included 
dynamic absorber inside the cylinder body, and increasing 
the cylinder stiffness and frequency by increasing diameter 
to length ratio. 

The Skewed Gan Cylinders 

At Hantscho, \ve have develoDed a neF solution to this 
Droblern of cylinder vibrations-. This consists of making 
the ga9s in the blanket cylinders non-narallel to cylinder 
axis. The edges of the gaps in a r,>air of blanket cylinders 
is skewed in relation to cylinder axes in on~osite 
directions such that they meet in the printing: nip in a 
crisscross relationship. The major neH development is 
very gradual drop in pressure as the trailing edges came 
into the printing nip and a corresponding gradual build
up of pressure that eliminates the irnract that normally 
occurs at the meeting of leading edges. Figure 3 sho"Y7S 
the faps meeting in a flat plane. As cylinders rotate, 
\•7eb is released on the outer edge by the upper gap on one 
side and lower gap on the other side. The shape of liD

loaded area in the nip is triangular at each end of 
cylinder. These triangular areas increase in size till 
the gaps first intersect in the middle. At the midpoint 
of gap-passage, the gaps overlap each other in the shape 
of a rhomboid, with blanket to blanket contact still 
maintained at the ends. The leading edges came into the 
nip in the reverse manner, first intersectinp, in the 
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middle and then passing throug~1 the nip v:rith area under 
pressure in the shape of increasing tria~gles. 

The major advantaEe of these cylinders >·lith criss
crossed skewed faps is that pressure release at gap 
Dassage is substantially stretched in time. Figure L~-
shov7s the pressure release beh·7een cylinders ~-:rith straight 
gaos and also 1:rith skev7ed gaps. The ske1-1ed gaos, hy 
stretching the pressure release in t:irle, lead to a quieter 
response. The theoretical response of straight and sk6ved 
gap cylinders to gap passage is depicted in Figure S(a) 
and S(b). For the speed of 1200 FPM, the oressure release 
is substantially sloWer and the resulting amplitude of 
vibration is roughly half v,:rith skev-1ed gaos compared to 
straight gap cylinders. ,~alysis shows that 1·:rith the 
configuration used, the skewed gap cylinders could run 
substantially faster to produce the sa~£ dyn~ic conditions 
as straight gao cylinders. 

We have skewed the gaps only in blanket cylinders. As 
the plate cylinder gap is normally much smaller, the 
ske\·:in~ of blanket faps ~roduces sir:Jilar advantage in the 
plate and blanJ..:et nip as Fell. i>B the gaos are skewed 
equal amounts in opposite directions on UDDer and lower 
blanket cylinders, there is no tendency to null the ~·reb 
on either side or get uneven release. 

The analysis showed that to get the most from skeHed 
gap design, the amount of the skew advance must be made 
at least equal to the effective gap width. The skeHing 
of the blanket gaos does increase the non-nrint area. In 
order to gain advantap:e of the skev'ed gap concept , ,,re 
designed a ne\v blanket lock-up I'1echaniSIT'. that provides a 
very narrow gap in the cylinder surface and uses blankets 
\vith bars at one end only. 1-Jith this design, vre have been 
able to provide a skew advance greater than the effective 
gap ·vidth and still provide a non-orint area that is 
commercially accentable. 

Testing and Evaluation 

He made a set of these prototype cylinders and 
installed these in a Mark IV printing unit at our Stamford 
R & D center in August 1981. Several hurdles had to be 
overcome before we could start testing. ·He ran the 
orinting unit and monitored the vibrations using non
contact proximity sensors against the plate and blanket 
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FIG. 5A THEORETICAL RESPONSE OF STRAIGHT GAP CYLINDERS AT 1200 FPM 
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FIG. 58 THEORETICAL RESPONSE OF SKEWED GAP CYLINDERS AT 1200 FPM 



cylinders. The si:?-Tials were fed into a dual c:mrmel FFT 
Dynamic Analyzer. The artlDlitude of vibrations 1,ras sub
stantially less than v~th standard straight gao cylinders. 
Figure 6 through 9 show the results obtained £ram these 
tests. 

Based on the success of these tests, it was decided 
to apply for the patents and to install these in a 
commercial installation for n~re detailed testing and 
evaluation. In September 1982, a four unit J-1ark IV-E 
press l.vent into conmercial application at Ronalds Printing 
in ~oronto. This Dress has been in operation since then 
turning out hi[h qliality printing. In addition to 
min~izing the cylinder vibrations, the press runs ~ch 
·1uieter >-lith very little blanket folloP-up. These cylinden; 
named SABRE Cylinders, have since been retrofitted in 
several more oresses. 

In conclusion, the skewed eap cylinders Drovide a 
unique, novel method to reduce cylinder vibrations, enable 
higher speeds and higher quality printing in web-offset 
presses. 
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UPPER BLANKET CYLINDERS 
at 800 FPM- 25,000 IPH 
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FIG. 6 TEST RESULTS- BLANKET CYLINDERS AT 25,000 IPH 
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UPPER BLANKET CYLINDERS 
at 1520 FPM- 48,000 IPH 
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FIG. 7 TEST RESULTS- BLANKET CYLINDERS AT 48,000 IPH 
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EFFECT OF NEW DESIGN BLANKET 
CYLINDER ON PLATE CYLINDER 
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FIG. 8 TEST RESULTS- PLATE CYLINDERS AT 25,000 IPH 



EFFECT OF NEW DESIGN BLANKET 
CYLINDER ON PLATE CYLINDER 
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FIG. 9 TEST RESULTS- PLATE CYLINDERS AT 48,000 IPH 
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