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This invention reiates to printing machines,
and more particularly to rotary perfecting mul-
ti-color printing machines or presses in which
the web is dried after the printing of each side
thereof by heating and cooling it.

In modern high speed rotary perfecting multi-
color presses, where quick drying volatile ink and
web drying units are employed, it is desirable
that the printing and other units be so con-
structed, arranged and located with respect to
each other as to produce the best results while
occupying a minimum of space. To produce the
best results, it is mandatory that the web be so
guided or arranged that the freshly printed por-
tion of the web does not engage any instrumen-
tality of the machine except the form cylinders
until it has passed through a drying device to
thereby prevent “smutting” of the web.

It is a matter of common knowledge in the
printing art, that smutting, due to the freshly
printed ink touching a roller, turner bar or other
instrumentality, is one of the obstacles that has
obviated the attainment of greater printing
speeds in magazine presses, and it is only in re-

cent years that steps have been taken to over-

come this. The web lead or arrangement dis-
closed in recent patents accomplishes this re-
sult, but so far as applicant knows, no multi-
unit arrangement such as that disclosed herein
has taught the art how to avoid engaging the
freshly printed side of the web until the ink is
dried.

It is also highly desirable that the units be so
constructed, arranged and located as to insure
positive web control and short leads, and, at the
same time, affording convenient access to the
manipulatory components and units of the press.

It is, therefore, an object of this invention to
provide a rotary multi-color perfecting printing
machine in ‘which the freshly printed web is
dried by heating and cooling it immediately fol-
lowing the printing of each side of the web with-
out the freshly printed ink engaging anhy instru-
mentality of the printing machine except the
form cylinders until the ink is sufficiently dried.

An additional object of this invention is to
provide a rotary multi-color perfecting printing
machine in which the ink on a freshly printed
web is dried prior to its engagement by any in-
strumentality of the mechine except the form
cylinders, and in which the units are so con-
structed, arranged and located to insure positive
web ‘control and convenient accessibility to the
nnits of the printing machine,

Another object of this invention is to provide
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a rotary multi-color. perfecting printing . ma-
chine in which the web is dried by heating and
cooling it immediately following the printing of
each side thereof, and in which the units and
components. are so constructed and arranged
and also so located with respect to each other
that they produce a web loop of substantially
closed formation.

A further object of this invention is to provide
a, rotary multi-color perfecting printing ma-
chine in which the web is dried by heating and
cooling it immediately following the printing of
each side thereof, and in which the units and
guide components are so constructed and ar-
ranged and also so located with respect to each
other that they form a web loop, a portion of
the web bridging over or passing around a web

"lead or portion of the loop to permit the web.to

pass from the interior of the loop to a position
outside the-loop. ‘

A more specific object of this invention is to
provide a rofary multi-color perfecting printing
machine in which the web is dried by heating
and cooling it immediately following the print-
ing of each side thereof, and in which the units
and  guide components are so constructed and
arranged and also so located with respect to each
other 'as to produce a web loop of substantially
closed formation, a portion of the web bridging
over or passing around a web lead or portion of
the loop to permit the web to pass from the in-
terior of the loop to a position outside thereof,
and the impression cylinders of each printing
unit being located within the loop and positioned
with their axis in parallelism. ‘

Tt is also an object of this invention to provide
a rotary perfecting multi-color printing ma-
chine of generally improved -construction,
whereby the device will be simple, durable and
inexpensive in construction, as well as conven-
ient, practical, serviceable and efficient in its
use.

With the foregoing and other objects in view,
which will appear as the description proceeds,
the invention resides in the combination and ar-
rangement of parts and in the details of con-
struction hereinafter described and claimed, it
keing understood that various changes in form,
proportion, and minor details of construction
may be made within the scope of the claims
without departing from the spirit or sacrificing
anv advantage of the invention.

For a complete disclosure of the invention, a
detailed description of the improved multi-color
perfecting press will now be given in connection
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with the accompanying drawings forming a part
of the specification, wherein:

Figure 1 is a diagrammatic side elevation de-
picting the - improved rotary web perfecting
multi-color printing machine,

Figure 2 is'an enlarged diagrammatic side ele-
vation of a portion of the printing machine,

Figure 3 .is a diagrammatic vertical sectional
view taken on the line 3—3 of Figure 2,

Figure 4 is a fragmental  diagrammatic side
elevation of a modified form of the invention,

Figure 5 is a fragmental diagrammatic end
view of the form of the invention .disclosed in
Figure 4,

Figure 6 is a fragmental diagrammatic side
elevation of another modified form of the in-
vention,

Figure 7 is a fragmental side -elevation .of a
further modified form of the inventicn,

Figure 8 is a fragmental end view of the form ¢

of the invention depicted in Figure 7; and,
Figure 9 ds .a fragmental side elevation .of a
further modification of the invention.
‘Referring to Figures 1, 2 and 3 of the -draw-

ings, in -which similar reference characters des- ¢

ignate:corresponding parts, @ indicates the sup-
porting frame for the varicus components or
units of the printing machine, and porticns of
this frame are broken away to better illustrate
the invention. A web supply or feed roll 4 is
rotatably supported, :in conformity with the
usual practice, and a web W is:led from the roll
11 :through a tension control device 12 of any
preferred construction, and through feed rollers

43 -and over guide rollers 5 fo the first printing 3

unit 18, The unit 4§ includes :an impression
cylinder :#7 :and -a cooperating plate or form
cylinder 18 to-which ink is-supplied from an ink-
ing mechanism 28. The inking mechanism 28

may be of any preferred constructien, and, in -

the present iustance, there is-depicted a foun-
tain roller 2!, ductor roller 22, ink cylinder 23,
distributing ;rollers ‘28 and form rollers 26. "It is
to be -understood, of course, that the inking
mechanism here -depicted is typical of a number
‘of preferred:constructions that may be employed
within the seope of this invention.

The -web W is led from the first printing unit
48 :ground -guide rollers 27, through a ‘heating

unit 28, and over a -guide roller 28, and -around

a pair of .cooling .rollers 38. From the cooling
rolers 30 “the web W is led around guide rollers
34 to a perfecting printing unit 22, which is the
first :of ‘a2 plurality .of units for printing on the
reverse side of the web with respect to the side
which -is :printed by the printing -unit 8. The
printing wnit 32 is .similar to the printing unit
16 and -includes .an impression -cylinder {7, plate
or form -cylinder {8 and inking mechanism 2§,
similar to the inking mechanism hereinbefore
.disclosed. The web W is led from the first per-
fecting printing unit 32 over a guide roller 33
and through a second perfecting printing unit 34
which s similar -in -construction to tha printing
units 46 -and 32.  After passing -through the sec-
ond perfecting printing unit 34, the web W passes
-around-guide rollers 35, through a third perfect-
ing printing -unit 36 :and over a guide roller &7
through -a fourth perfecting printing unit 28.
The printing units 88 and 38 are similar to the
‘printing units ‘hereinbefore described. From the
fourth perfecting printing unit 38 the web W is
led -around. guide- rollers 48, through a second
‘heater 28a, -over a guide roller 4{ -and around a
second set of:cooling rollers 394.
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The web W in passing around certain of the
guide rollers 34, through the first perfecting
printing unit 32, around guide roller 33, through
the second perfecting printing unit 34, around
guide rollers 35, through the third perfecting
printing unit 38, around guide roller 31, through
the fourth perfecting printing unit 38, around
guide roliers 49, forms a loop L in which the
heater 28a, cooling rollers 38a, the impression
cylinders of the perfecting printing units and

the guide rollers 3{, 33, 35, 31, 48 and 4l are

located, and the axes of the printing cylinders,
guide rollers and cooling rollers are all arranged
in parallelism.

The web W. after passing around the cooling
rollers 32a is trapped within the loop L, and in
order to guide the web from this point to any
preferred -desfination, a novel bridge or by-pass
42 is provided which includes a guide roller 42,
the axis of which is arranged in parallelism to
the axes of the printing cylinders of the perfect-
ing units, and from 'the roller 48 the web passes
around an angularly-disposed turner bar £4.and
around guide rollers 45 which. are .positioned to
one side of the web W and the axes of which are
disposed perpendicular to the axes of the print-
ing cylinders of the perfecting units. From .the
uppermost guide roller 45, the web W is led
arcund another turner ‘bar 48 .and over :and
around guide rollers 47 to the nipping rollers 48
cf-a foider 59 of anypreferred construction.

In operation, the web W in passing ‘through
the printing unit {6 is printed .on one side, and
the -dry or unprinted side of the web engages the
guide rollers 27, and the web then passes up-
wardly through the heater 28.

The heater 28 may be of any commercially.ac-
ceptable type, but, it is:preferred that-an-arrange-
men$ similar to that disclosed in the Helmer Pat-
ent No. 2,127,956 be employed. It has been dis-
covered that on the application of intense heatto
printed matter consisting of paper printed with
quick drying ink, the period of :time required to
raise the -solvent in the ink to the temperature at
which it volatilizes rapidly,-and to volatilize sub-
stantially all the solvent in-the ink, is materially
shorter then the time required to char orburn:the
paper. The method cof heating ‘the ‘web 1in the
type of heater -disclosed, consists in drying the
printed ink by the application to the printed web
of a heat so-intense that it is capable of raising
the temperature of the paper far above ‘the
seorching point, while, at the same time, limiting
the time of the application of such heat to a
period which is sufficient to volatilize substantially
all of the solvent in the ink and less than the
time required to char or burn the paper. The heat
applied may be above the ignition point ‘of the
paper or of the ink solvent, so-that at least some
of the solvent vapors from the ink is-ignited and
burned, but neither the paper nor the binder in
the ink is burned or otherwise injured. The heat
is preferably applied to the printed surface of the
web in the form of hot gas or radiant heat, or
most-desirably both, and the period of application
of the heat fo each part of the surface of ‘the
printed web is limited by the relative movement
between the heat applying means and the travel-
ing web. While the heater per se,aside from its
function in the combination, forms no part of
the invention, it is preferable that g heater of this
type be employed in this invention.

After the web passes through the heatar 28, it s
trained around the cooling rollers 36 thereby cool-
ing the web preparatory to its-perfecting printing
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operation. The web W is then led around the
loop L through the four perfecting units 32, 34,
36 and 38, and, also, through the web bridge or
by-pass 42 and to the folder 50.

By this arrangement, after the web passes
through the first printing unit 16, the wet or
printed side of the web is not engaged until after
the web has passed through the heater 28. This
is also true in the perfecting printing operation,
because here the web is led through the four per-
fecting printing units, 32, 34, 36 and 38 and the
heater 28a and around the intervening guide roll-
ers 33, 35, 37 and 49, and, also through the bridge
or by-pass 42 without the side of the web having

undried ink thereon engaging any instrumentality :

except the form cylinders of the printing units.
Furthermore, the loop or circular lead of the web
provides relatively short web-leads and also appre-
ciable wrap about the impression cylinders of the
printing units and about the intervening guide
rollers, to thus insure positive web control during
high speed operation. After the web W passes
around the cooling:rollers 38a of the web loop L
it then passes around the bridge or by-pass, and
this: bridge or by-pass affords ample clearance :
or space for the web lead between the web guide
rollers 35. Without this bridge or by-pass the
web would be trapped within the loop. In the
present instance, the folder 850 is positioned in
alinement with the printing units and the web is
led from the bridge or by-pass 82 to the folder in
this position, but, it is to be understood that the
folder may be otherwise positioned, as will be
hereinafter set forth.. The cooling rollers 30 and

30a may be of any preferred construction, such as 5

water cooled cylinders, but, inasmuch as the cool-
ing rollers per se form no part of the invention
other than their function in the combination, a
detailed disclosure of them has not been made in
this application.

In the form of the invention disclosed in Fig-
ures 4 and 5, the web W is led from the first
heater 28 and first cooling rollers 38 over guide
rollers 52 to a first perfecting printing unit 32«.

From the first perfecting unit 32a the web is led - 4

downwardly around a guide roller 53, through a
second perfecting printing unit 34¢, around guide
rollers 54, upwardly through a third perfecting
printing unit 36a, around a guide roller §5, and
upwardly through a fourth perfecting printing
unit 38a, to a guide roller 58, to thus form a web
loop L& somewhat similar to the lcop L herein-
before disclosed. Here the web would ordinarily
be trapped within the loop L&, but it is guided
from the loop by passing it downwardly around an
angularly~disposed turner bar 57 and then around
two vertically-alined guide rollers ‘58 which are
arranged with their axes perpendicular to the
printing cylinders of the perfecting units. From
the upper guide roller 58 the web is led through
a heater 28b, over a guide roller 60, around cool-
ing rollers 30b, and finally to a folder §0. By
this arrangement, the web W forms a bridge or
by-pass 59 around the portion of the web which

leads to the loop L&, and the heater 28b is posi- 6

tioned above and outside the loop. The folder
58 and heater 28b are positioned at right angles or
perpendicular to the web lead of the loop L# and
the first printing couple of the press. This ar-~
rangement may be advantageously employed
where ample overhead space is available to con-
serve valuable floor space, because by positioning
the heater above and outside the loop the
loop may be condensed longitudinally to thus re-
duce the overall length of the printing machine. :

10

20

30

50 -

690

70

=X
[

3

By passing the webi. downwardly around the
turner bar 87 it is so turned as to pass around the
guide rollers 58 with the side of the web that was
dried by the heater 28a engaging the rollers to
prevent.smufbting of the freshly printed ink prior
to its being dried by passing it through the heater
28b. * Thus it is seen, that in this arrangement the
web W passes around the entire loop L, through
the heater 28b, and to.the cooling rollers 30b
without the freshly printed ink coming in contact
with ahy instrumentality except the form. cylin-
ders of the prefecting printing units 32¢«, 34a, 36a
and 38a. :

In the form of the invention disclosed in Fig-
ure 6, the web W is led from the first printing
unit over guide rollers 60, through a plurality of
perfecting - printing units, and finally over a
guide roller 61 to provide a web loop Lb. From

‘the ‘guide roller ‘61 the web is led downwardly

around an angularly-disposed turner bar 62, up-
wardly around guide rollers 63, then around an

‘angularly-disposed  turner. bar 65, and finally

over guide rollers 66, through a heater 28¢, and
around cooling rollers 30¢. By this arrangement,
the freshly printed side of the web does not en-
gage any instrumentality until it has passed
through the heater 28¢ and has reached the cool-
ing rollers 30c, thus preventing smutting of the
web.

This arrangement is.somewhat similar to that
disclosed in Figures 4 and 5, except that the heat-
er in addition to being positioned above the loop
is arranged in- alinement with the press lead of
the entire printing machine, This arrangement
is resorted to where there is ample overhead
space and where a longitudinally condensed loop
is desirable.

In the form of the invention disclosed in Fig-
ures 7 and 8, the web W is led from the first

‘printing unit or units which prints on the obverse

side of the web, around guide rollers 18, through
a first perfecting printing unit 32d. From the
unit 32d the web is led over a guide roller 71,
through a second perfecting printing unit 34d,
over guide roller 12, through 2 third perfecting
printing unit 36d, over a guide roller 718, through
a fourth perfecting printing unit 38d, and around
a guide roller 15 to an angularly-disposed turner
bar: 16, to thus form a web loop L4, The web
passes upwardly around the turner bar 76, and
is then led around a guide roller 11 having its

~axis disposed perpendicularly to the web run.

From the guide roller 17 the web W is led later-
ally or perpendicularly past a guide roller 18,
and then. upwardly around a guide. roller 19,
through a heating unit 28d, past a guide roller
80 to cooling rollers 30d. By this arrangement
the freshly printed or wet side of the web after
passing through the first perfecting printing unit
32d: does not engage any instrumentality save
the form cylinders of the perfecting printing
units until it has passed through the heater 28d
to the cooling rollers 36d. After passing around

-the cooling roliers 30d the web W is led around

guide roliers 81 to a folder 50.
By this arrangement the web after passing

‘around the loop L4 is guided perpendicularly to

the general web run and upwardly through the
heater 284 and finally to the folder 50 which is
disposed at right angles or perpendicular to the
printing machine. This arrangement is advan-
tageously employed where ample lateral space
is available to conserve longitudinal floor space
and to afford convenient accessibility to the heat-




ing unit :and cooling :rollers :in -conformity with
dhearrangenments disclosed:in Figures 3,4 and 5.

‘The form -of the invention -disclosed iin Figure
8 issimilar to Figure 1, except two two-color.per-
fecting printing ‘units 85-and 86 are :provided in-
stead -of  four -single-color -perfecting printing
aunits, to thus imprint four colors .on :the reverse
:stde of the previouslyprinted-web.

It will be observed that in the arrangement
" where four printing couples:are arranged in a
web loop, that two .of the printing -couples -are
‘positioned in vertical alinement-at-one side .of ‘a
vertical plane and two in vertical alinement:atthe
-opposed sideof the same plane. . The lower units

:0f the separate pairs of printing units are located :

‘in-substantially the.same horizontal plane and:the
wupper units -are :also located ‘in -substantially the
:same horizontal :plane. 'The impression:cylinders
ware -arrsnged inwardly -so  that -they -are .posi-
tioned towards :or adjacent -a -vetrical plane -lo-
rcated rintermediate the :pairs -of vertically-dis-
posed couples. In some forms -of -the invention
‘where ‘there is -ample :longitudinal floor :space,
the folder ‘is.positioned ‘in -alinement -with -the
-general web run, that is, the lateral edges-of -the
‘web leading to the folder -are in the same verti-
-cal ;planes as the lateral edges ‘of the portion -of
the 'web ‘which is guided through :the .printing
units. In other forms of the invention where -it
:is ‘desirable to conserve -longitudinal floor space
-and "where -ample ‘lateral -space ‘is gvailable, the
‘folder is-disposed-at right angles or perpendicular
toithe general web run .so that the web leading to
‘the folder will -be at right :angles-or perpendicu-
dar ‘to -the portion of the web which is .guided :
‘through the printing cylinders.

It will be understood that the invention -may
-be :embodied in other specific forms without -de-
wparting from the -spirit :or essential -attributes
thereof, and it is therefore desired that the pres-
-ent-embodiment -be :considered .in. all .respects as
Allustrative :and -not restrictive, -and it will be
further understood that -each and .every novel
feature and -combination present in or possessed
by -the mechanism .herein.disclosed .forms .a part
of the invention included in this.application.

Having thus described .my invention, what I
claim as new and useful is: .

1. In a maulti-color web printing machine, a
.plurality of printing units through which a web
is led in a loop formation to.print a plurality of
impressions .on one side :of the web, each print-
‘ing unit including a form cylinder and .an im-
pression cylinder, the axes of the impression ¢yl-

‘inders being in parallslism, and means for lead- -5:

ing the web from a location within “the “Jloop
-around a portion of the loop to a position out-
side:the'loop.

2. In a multi-cclor web printing machine, a
‘plurality of printing units through which a web
‘is Ted -in a loop formation to print a plurality of
impressions ‘on one side of the web, each print-
ing unit including a form cylinder and:an impres-
‘sion -cylinder, the axes of the impression -cylin-
-ders ‘being in ‘parallelism, guide rollers ‘'operably
interposed between the printing units-and -having
their axes-parallel and also parallel with the axes
of the impression cylinders, the web being:guided
around the guide rollers -and impression cylin-
ders to form the said Jloop, a final guide roller
positioned -within the loop to:guide the web, and
‘means for guiding'the web from ‘the final.guide

- roller ‘transversely around a portion or lead -of
the loep ‘to :a position.outside.the loop.

3. In ‘a multi-color wsb printing .machine, ;a :
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splurality of printing units through which a web
is:led in a loop ‘formation -to print -a plurality .of
‘impressions-on one:side-of :the 'web, each printing
unit including a form cylinder and an impression
:cylinder, the axes of the impression ‘cylinders
‘being in ‘parallelism, -‘web -drying means, and
‘means for leading the web transversely ifrom a
location within the loop-arcund-a portion.or-lead
of ‘the loop to & web path -outside  of the loop,
the web passing through the web :drying means
subsequent to passing through :the printing wmits
witheut the freshly printed side of the web en-
;gaging any instrwmnentality of the machine ex-
«cept the form cylinders until it ;passes through
the said drying means,

4. In a multi-color -web printing machine, -a
plurality -of printing units to -print a plurality -of
Aimpressions-on one side of .the web,-each print-
ing unit dincluding 8 form -cylinder and an im-
pression cylinder, the axes‘of the impression:cyl-
inders being in parallelism, .guide rollers located
in predetermined relation to the printing units
and having -their axes parallel to the:axes of the
impression ‘cylinders ‘of “the printing .units :and
certain of the guide rollers:being operably inter-
posed between the -printing units, the guide roll-
-ers and printing ‘units guiding -the web in:a loop

dormation through the -units with theimpression
-cylinders -of the .primting units and the guide

rollers . which are‘operably interposed between-the
printing units positioned inside ‘the loop, a final
-guide -roller positioned within the loop ‘to ‘which
‘the web is led, and means for guiding ‘the ‘web
from the final-guide:roller within the loop trans-
versely around & -pottion or lead of the leop ‘to
a position -outside -the loop.

5. In-a multi-color ‘web printing ‘machine, =
‘plurality of printing ;units through ‘which a web
is led in-a-loop formation to print - a vlurality -of
impressions on one side of the web, each printing
-unit including a form cylinder and an impression
‘cylinder, the axes :of the impression  cylinders
being in parallelism, guide rollers operably inter-
posed between the printing-units:and having their

5 -axes parallel with each wother and parallel “with

‘the -azes of the ‘impression cylinders, the web

‘being -guided around the rollers and :around the

impression cylinders to form the ‘said loop, a
‘final guide -roller positioned within ‘the loop, a
web :drying unit including ‘heating means -and

‘cooling ‘means, and means for guiding ‘the ‘web

from the final guide roller :‘within the loop trans-
versely around a porticn of ‘the loop ‘to.a position
outside the loop, the web passing through the
‘web drying ‘unit subsequent 'to passing ‘through
the printing -units without :the freshly printed
side of the web engaging any instrumentslity -of
the machine except the form cylinders until it
basses through thesaid wéb drying unit. ’
6. In a multi-color web printing ‘machine, g
plurality of printing units through which -a web
is led in a loop formation to print several im-
ressions on-one side ‘thereof, each printing unit
including a:form cylinder and:an impression cyl-
inder, ‘the impression cylinders .of the ‘sgid ‘units
being within ‘the lcop :and :positioned ‘with their

‘axes in parallelism, ink drying apparatus inélud-

ing heating -and cooling: devices, and ‘web turner
bars also within the locp, :.guide rollers -defining
the path of the web to the frst printing unit,
guide rollers cooperating with ‘the turner ‘bars
to direct the web angularly from its ‘path trans-
versely around a lead of ‘the loop, the web being

-guided through the hesting .device -and around

the ‘cooling device subsequent to passing threugh
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the: printing: units without the freshly printed
side-of the web. engaging: any instrumentality

of the machine except the form cylinders until

it passes through the said heating device.

7. In a multi-color ‘web printing machine, a
group of separate printing units through which
a webis led in a loop formation to print several
impressions on one side thereof, each unit of the:
group being independent of other units thereof
and each unit including a form cylinder and an
impression cylinder, the impression cylinders of
the separate units of the group being within the
loop and positioned with their axes in parallelism,
first guide rollers defining the path of the web
to the first printing unit of the group, second
guide rollers -interposed between the separate
units and defining the path of the web between
the -units; ‘web turner bars positioned to direct
the web angularly from its path away from: the
loop, and third guide rollers defining the path
of the web to an ink drying device, the said sec-
ond.and third guide rollers and the said turner
bars being positioned to engage only the side of
the web that is not printed by the said printing
units, the web being guided through the ink dry-
ing device subsequent. fo passing through the
printing units. ‘

. 8, In a multi-color web printing machine, first
and-second printing units, one mounted in super-

posed relation to the other, and with their im- &

pression cylinders adjacent to a. vertical plane,
third and fourth printing units, one mounted in
superposed relation to the other, and with their
impression cylinders adjacent- the said vertical
plane, ink drying apparatus including heating
and -cooling . devices, guide rollers defining the
path: of the web between the. printing units,
turner bars positioned to direct the web angu-
larly from its path fransversely around a portion
of the web. path, and guide rollers defining the
path of the web to the ink drying apparatus, the
web. path through the printing units and the ink
drying. apparatus being arranged to bring only
the side of the web that is not printed by the
said- printing units into engagement with any
web guiding device.

9. In a multi-color web printing machine, a

plurality of printing units through which a web
is led in a loop formation to print a plurality of
impressions on one side of the loop, each print-
ing. unit including a form cylinder and an im-
pression cylinder, the axes of the impression cyl-
inders being in parallelism, a  web.drying unit
disposed- perpendicular: to the direction. of web
run of the printing machine and including heat-
ing means and cooling means, means for leading
the web from a location within the loop trans-
Versely around a portion of the loop and perpen-
dicularly from the loop through the said web
drying means.
- .10. In a multi~color web printing machine, a
plurality of printing units through which a web
is 1éd in a loop. formation to print a plurality
of impressions on one side of the web, each
printing unit including a form cylinder and an
impression cylinder, the axes of the impression
cylinders being in parallelism; web drying means
including a web drying unit and cooling rollers,
means for guiding the web from a location
within the loop transversely -around a portion
of the loop to a position outside the loop and
then perpendicular with respect to the web run
of the printing machine through the web heat-
ing unit and around the cooling rollers.

11. In a multi-color ‘web printing machine, a
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plurality of printing units through which a web
is led in a loop formation to print a plurality
of impressions on one side of the web, each
printing unit including a form cylinder and an
impression cylinder, the axes of the impression
cylinders being in parallelism, web drying means
including a web heating unit located immedi-
ately above the loop and cooling rollers oper-
ahly positioned at one side of the heating unit,
means for guiding the web from a location
within the loop around a portion of the loop to
a position outside the loop and then perpen-
dicular with respect to the web run of the print-
ing machine through the web heating unit and
around the cooling rollers. -

12. In a multi-color web printing machine, a
plurality of printing units through which a web
is lead in a locp formation to print a plurality
of impressions on one side of the web, each print-
ing unit including a form cylinder and an im-
pression cylinder, the axes of the impression
cylinders being in parallelism, guide rollers oper-
ably interposed between the printing units and
having their axes parallel to each other and
parallel to the axes of the impression cylinders,
the web being guided around the rollers and the
jimpression cylinders to form the said loop, a
final guide roller positioned within the loop and
having its axis disposed perpendicular to the
axes of the first mentioned guide rollers and
the impression cylinders, web drying means in-
cluding a web heating unit Jocated immediately
above the loop and cooling rollers operably po-
sitioned at one side of the heating unit, means
for guiding the web from the final guide roller
within the loop around a portion of the loop to
a, - position outside the loop and.then perpen-
dicular with respect to the web run of the print- -
ing machine through the web heating unit and
around the cooling rollers.

13. In .a multi-color web printing machine,
first and second printing unibs, one mounted in
superposed relation to the other, and with their
impression cylinders adjacent to a vertical plane,
third and fourth printing units, one mounted
in superposed relation to the other, and with
their impression cylinders adjacent the said ver-
tical plane, ink drying apparatus including heat-
ing and cooling devices mounted transversely to
the said vertical plane and above the level of
the uppermost printing units, guide rollers de-
fining the path of the web between the printing
units, turner bars positicned to direct the web
angularly from its path transversely around a
portion of the web path, and guide rollers de-
fining the path of the web to the ink drying
spparatus, the web path through the printing
units and the ink drying apparatus being ar-
ranged to bring only the side of the web that
is not printed by the said printing units into
engagement with any web guiding device.

14. In a multi-color web printing machine, a
plurality of printing units through which a web
is led in a loop formation to print a plurality
of impressions on one side of the web, each print-
ing unit including a form cylinder and an im-
pression cylinder, the -axes of the impression
cylinders being in parallelism, a web drying unit
disposed in alinement with the web run of the
printing ‘machine and including heating means
and cooling means, means for leading the web
from a location within the loop transversely
around a portion of the loop and then in aline-
ment with the web run through the said web
drying means.
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15. In a multi-cclor web printing machine, a
plurality of printing units through which a webh
is led in a loop- formation to print a plurality
of impressions -on. one side of the web, each
printing unit including a form cylinder and an
impression cylinder, the axes of the impression
cylinders being in parallelism, guide rollers op-
erably interposed befween the printing units and
having their axes parallel to each other and
parallel to the axes of the impression cylinders,
the web being guided arocund the rollers and the
impression cylinders to form the said loop, a
final guide roller positioned within the loop and
having its axis parallel with the axes of the first
mentioned guide rollers and the impression cyl-
inders, web drying means including a web heat-
ing unit located in alinement with the wsh run
of the printing machine and ccoling rollers op-
erably positioned in alinement with the heating

units, means for guiding the web from the final ¢

guide roller within the lcop transversely around
a- portion of the loop to a position outside the
loop and then in alinement with the web run
of the printing machine through the heating unit
and arcund the cooling rollers.

16. In a multi-color web printing machine, a
plurality of printing units through which a web
is led in a loop formation, ink drying mecha-
nism-located within the loop and through which

the web is-led, and means for guiding the web o

after it-leaves the ink drying mechanism trans-
versely around a portion of the loop to a peint
cutside the loop.

17, In a multi-color web printing machine, a
plurality of printing units through which a web
is led in loop formation to print plurality of im-
pressions on one side cf the web, each printing
unit including a form- cylinder and an impres-
sion cylinder, the axes of the impression cylin-
ders being in parallelism, a final guide roller po-

- sitioned ‘within the loop with its axis parallel
to the axes of the impression cylinders, ink dry-
ing mechanism located within the loop; means
for leading the web within the locp through the
ink drying mechanism to the final guide roller,
and means for guiding the web: from the final
guide  roller transversely around a porbion of
the loop to a position outside the loop.

18. In a multi-color web printing machine, a
plurality of printing units through which: a- web
is'led in a loop formation to print a plurality of
impressions on one side of the web, each print-
ing wunit including a form cylinder and an im-
pression cylinder, the axes of the impression cyl-
inders being in parallelism, a final guide roller
positioned within the loop with its axis parallel
to the axes of the impression cylniders; webh dry-
ing mechanism located within the loop and in-
ciuding a web heating unit and- coolnig rollers,
means for leading the web within the loop
through the web heating unit and around the
cooling rollers to-the final guide roller, and means
for guiding the web from the final guide roller
around a portion of the loop to a position out-
side theé loop. ’

19 In a multi-color web printing machine, a
plurality of printing units through which a web
is led in a loop fermation to print a plurality of
impressions on one side of the web, each print-
ing unit including a form cylinder and an im-
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pression cylinder, the-axes of the impression cyl-
inders being in parallelism, a final guide roller
positioned within the:loop: with its axis. parallel
o the axes of the impression cylinders, web-dry-
ing mechanism located: within the. loop. and in-
cluding a web-heating unit and: cooling: rollers;
means for leading the -web- within the loop
through the web heating unit and: around: the
cooling rollers to the final guide roller; and means
for guiding the web from the final guide roller
around a portion of the loop-to a- position- out-
side the loop, the lateral edges of the-loop-and
the web lead which' is within: the loop. being: in
the same vertical planes.

20. In a multi~color web printing machine, 2
plurality of printing units through which a web
Is led in a loop formation to.print several: im-
pressions on one side thereof, each printing unit
including ‘a form cylinder and an impression
cylinder, the. impression- cylinders of the said
units being within the loop and: positioned with
their axes in parallelism, ink drying apparatus
including heating and cooling devices and web
turner bars also within the loop; guide rollers
defining the path of the web. to the: first print-
ing unit, guide rollers defining the path- of the
web through the ink drying apparatus:and Coop-
erating with the turner bars to- direct  the web
angularly from its path around the-loop and:to
one side of the machine. | B

21. In a multi-color web: printing machine; a
plurality of printing units thirough- which- a: web
is led in a loocp formation- to-pring several’ im-
pressions.on one side thereof, each unit including
a form.cylinder and an impression cylinder; the
impression. cylinders of the said units being with-
in the lcop and’ positioned: with- their axes in
parallelism, first’ guide ‘rollers: defining the path
of the web to.the first printing unit, second guide
rollers. defining the path of the web between the
units, web. turner bars: positioned to direct: the
web angularly from its path through the: said
units, and third guide rollers: defining. the: path
of the web to an ink drying device; the said

5 second and third guide-rollers-and the said:turner

bars being positioned to engage only: the: side
of the wely that is not printed by the said:printing
units.

22, In a multi-color web- printing machine,,
first and’ second printing units, one’ mounted:in:
superposed relation to-the: other, and: with- their
impression cylinders adjacent to a vertical plane;
third and fourth printing. units, one mounted‘in:
superposed relation to the'other, and with their
Impression. cylinders adjacent the-said’ vertical
plane, ink. drying apparatus including  heating-
and’ cooling devices mounted transversely to the
sald vertical plane and above the level of: the
uppermost printing units, guide rollers defining
the path of the web between the printing units,
turner bars positioned-to direet: the-web-angularly,
from its path-through the said- units, and‘guide:
rollers: defining the path of the web to the ink
drying apparatus, the  web path: through the
pbrinting units and-the ink: drying apparatus_he-.
ing arranged- to- bring only the side of the web.
that is not printed by the said printing units into.
engagement with any web. guiding device.
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