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15 Claims.

‘This invertion relates 'to printing ‘machines
:and more particularly to novel means for driving
-multiple -printing couples in ‘a multi-color 'press,
-and ‘to means for ‘guiding-or: -directing -the 'web

‘8 ‘through -the couples so that-the prmtlng couples
will print successively ‘on ‘the same -side “of ‘the
web, and’ the -guiding -and compensating “in-
strumenta11t1es positioned, ‘constructed ‘and ‘ar-
ranged to engage the unprinted side of the “web.
‘It is the ‘present -practice ‘to -arrange multiple
‘printing couples in'a multi-color: printing press’in
isuperposed relation, and to provide guiding and
compensator rollers so arranged as-to cause the
web to wrap about a portion of the periphery of
each impression cylinder;and each compensator
roller engaging ‘the printed face-or side-of the
web. This arrangement “is ‘gbjectionable inas-
much - as .the compensator ‘rollers -‘engage the
freshly printed inked face or surface of the web,
thereby smearing the'ink -and prod.ucmg “smuts.”
It is“also -a . practice- to- provxde in “multi-color
“printing presses, 8'large impression- cylinder-com-
mon to a plmahty of small-plate-cylinders, and
‘the plate cylinders-are driven from-a large-gear

16

0

@5
: sion cylinder and meshing with:gears carrled. by
‘or rotatable with the plate cylinders.  In-ar-
rangements where an'impression cyhnder is pro-
vided for each plate cylinder the ‘cylinders may
30
.. employment of a number of ‘separate shafts for
driving the ‘plate or formm cylinders is:-objection-

able, -because the back lash in ‘the ‘gearing and -

the torsion “set-up”-in ‘the-separate shafts per-
mits sufficient play 'in ‘the ‘drive: components to
thereby effect the proper registration of the web
in passing ‘through the multiple printing couples.

An -object of my present invention is ‘to:pro-
vide a multi-color printing press in ‘which a
40
"' ‘common ‘drive shaft, the-drive’being transmitted
to each printing couple through components hav-
ing similar functions; so-that if the drive stresses
or power is- 1mparted to a printing couple through
its ‘impression. ¢ylinder, each of ‘the remaining
printing couples would also be:driven: through ‘its
impression cylinder.

Anocther object-of ‘this ‘invention is to prov1de
a multi-color printing press-in which:a plurality
~of printing  couples are employed, 'the ‘printing
couples being arranged above each other and:a
common vertically disposed drive:shaft:arranged
-t drive a-cylinder of -each couple. :

A further object of my present:invention is-to
provide a multi-color ‘printing ‘press ‘having ‘a

carried by or rotatable with the commonimpres~ -~

be-driven through a plurality-of drive shafts. The’

plurality of printing-couples are driven from a

(C1,.101—181)

plurality of ‘printing ‘couples arranged to print
successively on the same'side-of a web, and com-
pensator-- Tollers interposed between -adjacent
couples-and constructed and arranged to’ engage
the unprinted side-of the web.

.An ‘additional -object of my present invention
is toprovide a ‘multizcolor printing press-having
g plurality -of ‘printing ‘couples -arranged :above
each other and -driven from ‘a-common instru-
- mentdlity, -and ‘arranged ‘to print successively -on
‘the:same side of-a. ‘web, and compensator rollers
interposed: between  adjacent couples’ and -con-:
structed and arranged’ ‘to- engage the unprmted
‘side. of ‘the web. : ,

Tt dis:also ‘an ‘object -of thls 1nvent10n to pro- :
wvide -a ‘multi-color ‘printing ‘press having-a- plu-
rality of ‘printing couples ‘driven by ‘a commoh
«drive .shaft, and the -printing couples ‘arranged
so'that certain of them will be operably positioned
.at one:side of the drive shaft:and others operably
positioned at the opposed side, and similar-drive’
components :imparting the drive from the drive
shaft tothe driven: component of each prmtmg
‘couple E

Another object. of - this mventlon is to provide
‘a multi-color printing machine having a-plurality’
of printing :couples, -and ‘each couple ‘compris-
ing ‘a :plate cylinderrand ‘an impression cyhnder
the axes of these-cylinders coinciding with, or
approximately ‘coinciding ~with, lines' or :planes .gp
radiating from a point located at one side of ‘the -
machine, .and a compensator:roller interposed be-
tween adjacent printing couples and: adapted to
engage the unprinted side of the web.

A further object of this. invention is to pro-
vide = multi-color printing machine having a
plurality of printing couples arranged to print.
suceessively on thesameside of a web, the print-
ing couples being arranged above each ofher, and
each couple including -an. impression -cylinder
and a plate cylinder, these cylinders being:so dis-
posed ‘that their-axes coincide with, or approxi-
mately coincide, with lines. or planes radiating
from a point.at.one side of the printing machine,
the cylinders being.driven from a common shaft,
and a compensating roller adjustably. positioned
hetween adjacent printing couples to engage the
unprinted side of the web-and having an-adjust-
ing ‘movement -of sufficient amplitude to"insure
register-without moving the web.from the periph-
ery-of adjacent impression cylinders.

Tt'is also an: object of my present-invention to
provide sa printing machine -drive - -and web lead,
guide -and -compensator components of generally
improved- construction ‘and arrangement, where= 55
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2

by the device will be simple, durable and inex-
bensive in construction, as well as convenient,
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
being 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 sacrlﬁcmg
any advantages of the invention,

For a complete disclosure of the- invention, a
detail description of a printing machine embody-
ing the invention in a preferred form will now
be given in connection with the accompanying
drawings forming a part of this specification,
wherein:—

Figure 1 is a diagrammatic side elevational
view of a multi-color printing press, depicting
apphcant s invention applied thereto;

Figure 2 is a fragmental elevational view
showing the multiple printing couples, common
drive instrumentalities, and novel web lead; and

Figure 3 is a fragmental horizontal sectional
view taken on the line 3—3 of Fig. 2, depicting
the means for simultaneously adjusting both ter-
minals of a compensator roller. .

Referring to the drawings, in which similar
reference ' characters designate corresponding
parts, | and 2 indicate the: usual side frame
members of a multi-color printing machine, and
these members are supported by the usual base
or bed plate 8. This bed plate 8, in conformity
with the usual practice, may be extended at the
right, as viewed in Figure 1; to accommodate a
folder or a rewinding device, but, inasmuch as
these members form no part of applicant’s in-
vention, they are not here illustrated. A feed

"roll -5 is operably mounted at the left end of the

frame, as illustrated in Figure 1, and the web
W' from this roll ‘is' led:around suitable guide
rollers 6, through tension controlling -device 7,
feed rollers 8, and through a plurality of printing
couples P.

Each printing coupié .includes an impression
cylinder 12, having a shaft or trunnions 13
suitably journalied in the side frames 1 and 2 of
the machine. A plate or form cylinder 14 has a
similar shaft or trunnions 16 suitably journalled
in the side frames | and 2, and the plate cylin-
der coacts with an impression cylinder {2 of each
printing couple P. Each plate cylinder, in con-
formity with the usual practice, is arranged to
operably support suitable printing plates, not
shown, to which ink is supplied through the in-
strumentality of the usual inking mechanism,
indicated generally at {8, which distributes the
supply. of ink from the conventional ink fountain
28 through the intermediation of the usual doctor
roller 22. The impression cylinder 12 and plate
cylinder 14 of each printing couple may be suit-
ably geared together so that both cylinders oper-
ate with the same peripheral speed, but inasmuch
as such gearing is in conformity with the usual
practice and i3 -well understood by those skilled
in the art, it is not here illustrated.

The printing couples P are preferably posi-

tioned above each other, ds shown in Figures 1

and 2, and arranged so that their axes actually
or approximately coincide with lines or planes
radiating from a point located at one side of the
machine, for reasons to he héreinafter disclosed.
The machine may he driven from any suitable
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source of power, usually an electric motor, not
shown, which drives the horizontally disposed
shaft 26 having a bevel gear 27, meshing with
a similar gear 28, supported by a vertically dis-
posed shaft 83, journalled in suitable bearings
32, carried by the side member | of the machine
frame. The impression cylinder 12 of each print-
ing couple P has a suitable gear 234 secured to ro-

tate therewith, and this gear in the present in-

stance is a spiral bevel gear meshing with a
similar gear 38, the gears 34 and 3% forming the
mating members of a hypoid gear couple.

-The radial disposition of the axis of each im-
pression cylinder 12 with relation to the axis of
its coacting plate cylinder (4 permits the printing
couples P to be arranged so that the impression
cylinders of certain of the couples are placed
at one side of the vertical shaft 38, and the im-
pression cylinders of other couples positioned at
the opposed side of this shaft. In the present
arrangement, -the upper and lower printing
couples P are disposed so that their impression
cylinders 12 and driven gears 34 are positioned
at the right of the shaft 30, as viewed in Figures
l:and 2, and the intermediate printing couples
are disposed so that their impression cylinders 12
and driven gears 34 are positioned at the op-
posed, or left side, of the shaft 30, as viewed in
Figures 1 and 2. By this arrangement, the
hypoid gear couples drive the printing couples
P in synchronism, and inasmuch as this arrange-
ment permits the plate and impression cylinders
of  the printing couples to be arranged in radial
relationship, an advantageous web lead is made
possible. Although any preferred web lead may
be employed in the arrangement illustrated, the
feed rolls 8 and guide roll 8§, positioned there-
above, lead the web W between the plate and
impression ¢ylinders of the lower printing couple,
then through the intermediate couples and-finally
between the plate and impression cylinders of
the upper printing couples. - From this point, the
web may be led to a folder, if the product is to
be produced in final form, or, if desired, it may
be rewound into a roll for subsequent use. Inas-
much as the disposition of the web after passing
through the final printing couple.of applicant’s
device is not a part of applicant’s invention, the
means for rewinding or folding the web has not
been illustrated. Although the web W, in the
present illustration, is depicted as being led from
the supply roll 5, over guide roll §, through ten-
sion controlling devices 1, to the feeding device 8,
it is to be understood that this arrangenent may
be varied, and; if desired, the web may be led,
first, to one or more printing couples to print
on one side thereof and then led to the printing
components of applicant’s multi-color arrange-
ment here disclosed.

In order to insure that the impression on the
web in passing through each successive printing
couple P will register with the previous impres-
silon or impressions, a compensator roller 48 is
positioned between adjacent printing couples P,
as shown in Figures 1 and 2, and inasmuch as
four printing couples are here illustrated, three
compensator rollers are consequently shown. It
is to be understood, of course, that any preferred
number of printing couples may be employed in
conformity with applicant’s arrangement, and,
in each instance, one or more compensator roll-
ers are operably positioned intermediate adja-
cent printing couples, and in the relationship
herein disclosed. Each compensator roller is pro-
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- -nalled: in:fbearing :blocks:44; slidakly:mounted iin

sghideways A8 sprovided:
~2-:0f the machineframe.

he:sidesmembersil-and
‘Fach:bearing: block:44
~is:provided zwith:aslateral Yooss :or :lug-48, :for:the
‘threaded: reception: of :a:threaded $haft 50:. Each
shaft 50 is journalled in bearitigs:52; formed:in
-the sidesframes:l and:2@anddin:bearings:54,Formed

“in:bracket-members 56: Thebrackets:56; are:se--

" rcured to-the side members d4:and:2 of the:machine

10

gears :68: seetired- to ror:-adjacent:the oppoesed -

b

20

25

x30

35

frame by suitable -bolts:or-securing:devices.58.
~A jerossshaft:60 ismounted:in:bearings:62-formed
<in-the-brackets 56;:and-this:shaft:has.beveled

-ends thereof.  Each:gear 64:meshes-with:a mat-
.ing gear 66, :carried by-the:threaded shafts: 60,
sand o -suitable hand wheel:or:manipulable: mem-
ber-68:is:secured-to rone: terminal:of:a ;shaft -60,

- and--this::shaft::60:is:;héld-agdinst: longitudinal

movement relative,to:its-bearing:62 by means-of
-g-collar: 18:1and-the-hub A2:0f cone:of thergears
-64. ~The threaded:shafts80 are:held against:lon-
gitudinal; motion relative-to-their bearings:92:and
54 by means of a collar 14; secured:at -one:termi-
nal of each shaft 50, and the-hub. 16 -0f a bevel
.gear 66:
As:clearly shown in Flgure 2y ithex compensator

.rolls_dﬂ«,are ‘50 :positionediand:arranged: that-they -

‘have: a-sliding :motion--of: given-amplitude,  but
throughout:the-extent: of: this:sliding motionthe
web-engaging:portion of each-compensating roli-
.er is always:maintained to-the inside-of :tangential

| lines ;passing through:the:nipping peints:of; adia~

.cent:printing couples;:and;to:the:outside-of a-line
‘which:is.tangential to;the peripheries-of iadiacent
impression -cylinders 14: - By this .arrangement,
.each compensator: roller- 40-may-be-adjusted to

~.yary thelength of the ‘web: W-between adjacent

40

45

.printing- couples P-sufficiently :to: insure:;proper
.registration-without meving ot pressing the:web
‘W from engagement ‘with the periphery- of ‘the

:impression oyhnder rlz of adJacent prmtmg

.couplesP.-
In:-defining: the Iocemon of. the compensator

rollers-relative-to-adjacent: printing:couples; the

web-engaging .portion.of-each roller is defined: as

- .being located :to:one; ;side-.or routside.;of-a- line

:65
60

. 66

which is tangential to the perlpherles of adlaoent
[impression cylinders;.and -it is :to:be understood

. that the termoutside is to:be:construed as-the
<60 -

.side -of :the--web:-which -is- disposed towards -the
-plate: cylmders of the printing-eouples:

By. this ‘arrangement; printing -couples P -are
provided -for printing successively-on -the :same
side of the web W; .and.compensating : rollers 40
are  positioned intermediate: -adjacent -printing
couples :and . in engagement with -the-unprinted
-side.of the web thereby insuting perfect printing
free -of .smearing and smutting, . 'This arrange-
ment also :permits the driven.component of-sach
-printing -couple-to- opera.bly -engage 4 component
.of- a..common .drive member, -thereby: :providing
.an exceedingly 'simple and -efficient drive. for a
‘plurality .of printing. couples

As hereinbefore disclosed, the Web W may be»

led through:a prmtmg unit er a-number -of units

to print on one side-thereof hefore the:web isled -

through the prxntmv couple. P-disclosed: An- thls
apphca,txon In. this -event, there would be no

’ unprmted side.of ‘the ‘web,-and. consequently, the

o

compensator: vollers 40 will:engage the: prevmusly
printed side of the web, but not. the. freshly-printed
surface thereof. . Thus.it is.to be understood that

when the unprinted side:of :;the web.is.referred.to -

" in this application,- it-is:bo-mean: 'r,he -side -whieh

is ‘not printed in .the a,rrangement formmg the

3

--subject matter:of ‘this: g pplication. ~The! sxde of
thesweb engaged by ‘the:compensator: rollers 40,
iin-the event:the:web:is:printed ‘before:it reaches
the -disclosed printing -couples ‘P, will. be -dry -or
mearly so:before:the web is engaged by the com-
:pensators;:thus: avoiding smuts.

Inasmuch as hypoid gears have. the. pecuhar
.characteristic of permitting:intermeshing of géars
-positioned -in:-offset- relationship,.-this -form. :of
-gear ‘is:preferably employed 'in.-the present gre
-rangement, . thereby ~permitting certain: cofi>the
.driven .gears 4o~ be positioned::at one: side of :a,
common;shaft on:which; drive gears are arranged,
‘andother: meshing.gears to.be positioned -at:- the
-oppesed::side -of the same shaff..: Furthermore,
the:spiral-disposition of . the teeth of the: meshed

" bevel: gears. .34 :and 36, distribute the: drive.:or

:power impulsés:;sorthat the cylinders of :the print-
ing couples are driven with uniform peripheral
velocity, thereby insuring uniform printing .and
.obviating “gear-streaks” which manifests, them-

15

sselves-in. the printing-in"the form of alternate v

‘bands of light and dark impressions.:
Although ;gears ‘of the hypoid type :are prefer-
:gbly .employed to drive the:printing cylinders; it
is’to berunderstood that othér forms may be ad-
‘vantageously employed, :such -as: worms: . and
worm :gears,; ot any :other:types of -efficient gear-

25

.ing.“which lend ‘themselves ‘to driving printing

-cylinders. positicned rat opposed-:sides of a com-

-mron shaft :and driven. from:the :shaft.

30

Having thus described: fiy 1nvent10n what" I '

-¢laim as new:and useful:.insthe art;is:—
1. In:a printing:machine,a plurality:of: prmtmg
:couples ‘constructed ;and iarranged ‘to zpfint suc-

" cessively onithe same side-of:a web, ‘a drive:shaft

35

.eommon “to;the printing «couples, @ driven geat:

‘operably secured ito a:similar component-of each
sprinting couple, :and- alighed :drive :gears: cartied

“dy:the drive :shaft and each-drive ;gear: -meshing’ {40

.driven:ggars being positioned at:opposed:sides: ‘of
ve:shaft:and the:drive gears: positioned gk~

swith*the driven:gear of-each printing rcouple,-the .

dally: beyond the idriven rgears : and dlspo,sed per— :

pendmularly sthereto:
2. Inia printing machine, a olural\ty of prmt-
ing couples constructed and -arranged to:hrint

-suceessively on:the same sidecof:a web,:each prinf- -

.ing couple-including :a plate-cylinder andan im-
;pression-cylinder;:all- the impression:eylinders be-
.ing-disposed rat ‘the same side of the plate ‘cyl-
-inders,a:drive:shaft.common:to-the ‘printing ‘cou-
iples,-a.-driven :gear operably secured o .a corre-
:sponding reylinder -of -each -printing: couple,and

aligned drive:gears carried by:the/drive:shaft-and

‘each-drive :gear meshing-with the ‘driven gear:of

60

:55:

-each: printing -couple; ‘the driven :gears ‘being. po- -

:sitioned -at ‘oppoesed -sides 0f:the drive:shaft:and
-disposed :perpendicular :to-the drive igears,

3. In a printing machine,-a plurality of print-
ing::eouples :constructed -and arranged. to: print
‘suceessively: on-the-same:side of -a web, each:print-
ing couple including a. plate cylinder:and:an im-
.pression cylinder, a drive.shaft common to :the
printing :couples, a-driven:gear -operably-secured
to-the.impression eylinder -of :eachsprinting cou-
ple -and-aligned drive;gears carried -by-the:drive
shaft,-and-each:drive.gear meshing with & driven

80

85

.gear -of each printing couple, ;the -driven -gears

:beéing positioned :at oprosed -sides . of ~the «drive
:shaft -axially -beyond.the -driven:. gears and dJS-
posed perpendicularly thereto. .. :

4. In-a printing ‘machine;-a p]ura.hty of prmt-
JAng ;couples .constructed -and -agrranged to:print
.successively -on-a weh, :a:drive :shaff .common.; to

70

L75
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the printing couples, a hypoid gear operably se-
cured -to a similar component of each printing
couple, and aligned hypoid drive gears carried
by the drive shaft and each drive gear meshing
with the driven gear of each printing couple, the
driven gears being positioned at opposed sides of
the drive shaft.

5. In a printing machine, a plurality of print-
ing couples, constructed and arranged to print
successively on a web, each printing couple in-
cluding a plate cylinder and an impression cyl-
inder, a drive shaft common to the printing cou-
bles, a driven hypoid gear operably secured to a
corresponding cylinder of each printing couple,
and aligned hypoid drive gears carried by the
drive shaft and each drive gear meshing with
the driven gear of each printing couple, the driven
gears being positioned. at opposed sides of the
drive shaft. o

6. In a printing machine, a plurality of print-
ing eouples positioned above each other and con-
structed and arranged to print successively on
the same side of a web, a compensator roller op-
erably interposed between adjacent printing cou-
ples and arranged to engage the unprinted side
of the web, a drive shaft common to all the print-
ing couples, a driven gear operably secured to a
corresponding component of each printing couple,
and aligned drive gears carried by the drive shaft,
and each drive gear meshing with the driven gear
of each printing couple, the driven gears being
positioned on opposed sides of the drive shaft.

7. In a printing machine, a plurality of print-
ing couples positioned above each other and con-
structed and arranged to print successively on
the same side of a weh, each printing couple
including a plate cylinder and an impression cyl-
inder, a compensator roller operably interposed
between adjacent printing couples and arranged
to engage the unprinted side of the web, a drive
shaft common to the printing couples, a driven
gear operably secured to a corresponding cylin-
der of each printing couple, and aligned drive
gears carried by the drive shaft and each drive
gear meshing with a driven gear, the driven gears
being positioned at opposed sides of the drive
shaft. ‘

8. In a printing machine, a plurality of print-
ing couples positioned above each other and con-
structed and arranged to print successively on
the same side of a web, each printing couple in-
cluding a plate cylinder and an impression cyl-
inder, a compensator roller operably interposed
between adjacent printing couples and arranged
to engage the unprinted side of the web, a drive
shaft common to the printing couples, a driven
gear operably secured to the impression.cylinder
of each printing couple, and aligned drive gears
carried by the drive shaft and each drive gear
meshing with the driven gear of each impres-
sion cylinder, the driven gears and impression
cylinders being positioned on opposed sides of
the drive shaft.

9. In a printing machine, a plurality of print-
ing couples positioned above each other and
constructed and arranged to print successively
on the same side of a web, each printing couple
including a plate cylinder and an impression cyl-
inder having their axes positioned to substan-
tially coincide with lines or planes radiating from

a point located at one side of the machine, a

compensator roller operably interposed between
adjacent printing couples and adapted to engage
the unprinted side of a Web, a drive shaft com-
mon to the printing couples, a driven gear oper-

2,104,065

ably secured fo & corresponding cylinder of each
printing couple, and aligned drive gears carried
by the drive shaft and each drive gear meshing
with a driven gear of each printing couple, the
driven gears being positioned on opposed sides
of the drive shaft.

10. In a printing machine, a plurality of sep-
arate printing couples all positioned in super-
posed relation and constructed and arranged to
print successively on the same side of a web,
each couple including a plate cylinder and a
separate impression cylinder, means for syn-
chronizing the rotation of the plate and impres-
sion cylinders in each printing couple, a com-
pensator roller operably interposed. between ad-~
jacent printing couples and adapted to. guide the
web and engage only the unprinted side there-
of, a common drive shaft extending in the general
direction of the superposed couples, and a plu-
rality of gears operably supported by the drive
shaft, each gear arranged to drive a separate
printing couple to thereby drive all the printing
couples in synchronism.,

11, In a printing machine, a plurality of sep-
arate printing couples all positioned in super-
posed relation and constructed and arranged to
print successively on the same side of a web, each
printing couple including a plate cylinder and a
separate ‘impression cylinder, means for syn-
chronizing the rotation of the plate and impres-
sion cylinders in each couple, a compensator
roller “adjustably interposed between adjacent

“printing  couples and positioned to guide the

web and engage only the unprinted side thereof,
means for movably adjusting each compensator
roller, the adjusting movement of each compen-
sator roller being of such amplitude as to vary
the length of the web between adjacent printing
couples sufficiently to insure -registration with-
out pressing the web from engagement with the
adjacent printing cylinders, a  common drive
shaft extending in the general direction of the
superposed couples, and a plurality of gears op-
erably supported by the drive shaft, each gear
arranged to drive a separate printing couple to
thereby drive all the printing couples in syn-
chronism.

12. In a printing machine, a plurality of sep-
arate printing ' couples positioned above each
other in substantially vertical alinement and con-
structed and arranged to print successively on
the same side of a web, each printing couple
including a plate cylinder and a separate impres-
sion cylinder having their axes positioned to sub-
stantially coincide with lines or planes radiating
from a point located at one side of all the eylin-
ders, means for synchronizing the rotation of
the plate and impression cylinders in each print-

ing couple, & compensator roller operatively inter- ]

posed between adjacent printing couples and
adapted to engage only the unprinted side of the
web, each compensator roller being positioned
so that its web engaging portion is located out-
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side of a line which is tangential to the periph- )

eries of adjacent impression cylinders, a com-
mon vertically disposed drive shaft, and a plu-~
rality of gears operably supported by the drive
shaft, each gear arranged to drive a separate
printing couple to thereby drive all the printing
couples in synchronism.

13. In a printing machine, a plurality of sepa-
rate printing couples constructed and arranged
to print successively on- the same side of the
web, each printing couple including an independ-
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ent plate cylinder and independent impression 75
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eylinder having their axes positioned to sub-

stantially coincide with lines or planes radiating .

from g point located at one side of all the cylin-
ders, means for synchronizing the rotation of the

-plate-and impression cylinders in each printing

couple, a compensator roller operatively inter-
posed -between adjacent printing “couples and
adapted to engage only the unprinted side of the

web, each compensator roller having an adjust--

ing motion sufficient to insure registration and
positioned so that throughout -the extent of its
adjusting movement its periphery engages the

web at a point located outside a:tangential line

passing through the peripheries of adjacent print-
ing cylinders, a common vertically disposed drive
shaft, and a plurality of gears operably sup-

ported by the drive shaft, each gear arranged

to drive a separate printing: couple to thereby

- drive all the printing couples in synchronism.
14. In a printing:machine, a plurality of print-

~ ing couples arranged in substantially superposed
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relation, each . printing couple including a plate

- ¢eylinder and-an independent impression cylinder,

means for synchronizing the rotation of the plate
and impression cylinders in each printing couple,

g, gear operably connected to one-of the cylin- -

ders of each printing ‘couple, the plate cylinders
supporting suitable printing plates and adapted
to print on one side only of a common web-led
through the printing couples, a vertically dis-
posed: drive shaft common  to all the printing

couples, a plurality of drive gears operably sup-

ported by the drive shaft, each drive gear ar-
ranged to mesh with the. gear of each printing
couple to thereby drive all the printing couples
in synchronism, compensating rollers arranged
so that at least one roller is operably inter-

5

posed between adjacent printing couples to en-
gage the unprinted side of the web, and means
for adjusting each compensating roller, the ad-
justing movement of each compensating roller
being of sufficient amplitude to.insure registra-
tion without pressing the web from engagement
with the adjacent impression cylinders so that
the web engages only the nipping portions of
the plate cylinder. o

15. In a printing machine, a plurality of sepa-
rate printing couples disposed in substantially
superposed relation and arranged to print suc-
cessively on the same side of a web, each print-
ing couple including a plate cylinder and a coact-
ing impression cylinder which is-independent of
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the cylinders of the other couples, the cylinders ::

being arranged so that a plane which - passes
through the axes of the: cylinders of a couple

. is disposed in angular relation to a similar plane

which passes through the axes of the cylinders
of any other couple, thus permitting the web to
appreciably wrap around each impression cylin-
der when guided around the impression cylinders
and around points located between couples and

‘outside of planes which are tangential to the
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peripheral portion of adjacent impression cylin- -

“ders, means for synchronizing the rotation of the.

plate and impression cylinders in each printing
couple, a gear operably connected to one of the
cylinders of each printing couple, a vertically dis-

30 -

posed drive shaft common to all the printing )

couples, and a plurality of drive gears operably
supported by the drive shaft, each drive gear
arranged to mesh with the gear of each printing
couple to thereby drive all the printing couples
in synchronism. .
R ADOLPH M. ZUCKERMAN,
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