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This invention relates to pr nim% machines
and inore particularly to adjustable rotary
printing presses for operating on a continu-

ous web of material.

t is highly important that such presces
be universal in character. This means print-
ing with equal facility and accuracy on any
web material, for example, a paper web from
a 15 pound fissue up to a heavy cardboard
or a textile web of either fine or coarse mate-
rial; and having provision for a fine de@rLe
of 2 (‘(qumablhuy o permit printing “zll sizes”
within the range of the 1 printing unit that is
emploved

In the production of a per fect ploduc‘
from adjustable rotary prmimv presses, it
ig essential that the mkmo rolis be 1*npt rotat-
ing continuously so that the ink on Lhe prod-
uet will be of the same uniformity, that is, no

light or dark lines because the mkmg rolls
are permitted to rest on the plate. Accord-
ingly one important feature of the present in-
vont on comprises a construction and ar-
rangement of the mechanisms for o “eratmg
tbe printing vnit, or units, and for feeding
the web of material thereto, that provides for
a uniform metion, or rate of speed of the
printing unit through both printing and non-
DI nting periods. »Vncn pri :1tmo multi-
colors the 1'09_1<f1w of the head- hneb, on the
two, or more, printing pmtes must be perfect
as the web a“‘ancm past the m‘mtmo units
and a continuous, uniform rate ‘of speed of all
fhe printing units, successiully eliminates the
loss of register due to the necessity of over-
c’mnnp, th inertin of the parts “when the
srinting units are stopped during the non-
printing periods, or their speed of rotation
is materiallv changed. Thisis true not only
for multi-color printing, but for two or more
successive operations npon the web ot mate-
rial, This feature of uniform speed of the
printing unit extends, thevefore, to any other
'nL\J‘U ary units that may co-operate thevewith
such as units for perforating, scoring, punch-
ing. and the like. )

"To abtain the accuracy of re'riqter, just de-
seribed as eqsenfa‘ﬂ the feature of uniformity
in the ¢ Deﬁf] of rotation of the printing or
other units is combined with a two-unit web-
controlling mechanism that features a posi-
tive drive of the web by means of two com-
monly driven feeding couples, one located i
advance of the first unit that operates on the

web and the other located beyond the last

Serial No. 98,469.

unit, if more than one unit is empmyed. and
a posm\‘ﬂ control of the advance of the web
providing for an instantaneous and complete
stoppage continuing during the pcnods of
non-printing, but no lenger, while yet main-
taining at all times a uniform tension on that
Dortlon of the web between the two-web-con-
trolling units, i. e. the portion being oper-
ated upon. In order to ensure a Web feed
of the kind described the portions of the web
in advance of fL, first feeding couple and
beyond the second ieefhno couple are held
loosely so that the “operative portion” be-
tween the web-controlling units is the ouly
part held under tension zmd beeause of the
design, this operative portion mm be ad-
vanced or held as a mngzjle unitary element
without any variation of tension and conse-
oucnt loss of reg ISLGI' during successive cycles,
opem’mon% oi the prmtmo unit. It is this
Pontn‘e control of the web foed with relation
to the movement of the units for operatmG
thereon that makes the printing press of the
m‘egent invention absolutely “universal” and
thus a distinet advance in the art over prior
adjustable 1otf1ry presses Lhat are designed
for one lind or type of work, for e Aamph,
cloth or bag work.

In order to provide universality in the pro-
duction of variable sized sheets from the same
size of printing eyl linder, or its equivalent,
a further feature of the invention comprises
control devices for the web-feeding mecha-
nism that permit the utilization of any dec-
imal part of the bearer circumference of the
prm‘mng eylinder as the length or “size” to
be printed on the web. These r‘ontl ol devices
may preferably be adj ustable clamping means
for engaging the web and for determining the
relative periods of advance and of rest there-
of according to the adjusted length and oper-
ation of the feeding couples.

In general the features and mechanisms of
th e m vosent design secure a positive, bub ad-
justable, control of the web-feed that per( g
]V svnchronizes the feed to the size of the
form to be printed from, thus prondmg for
perfect registration of any number or kind of
operating units. on the web. Furthermore.
the novel design minimizes waste and gives
orent flexibility in printing or otherwise
op’\ra‘ ing upon webs of various natures. As
a further “advanta ge a high speed can be main-
tained with economy and without loss of ac-
curacy.
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To the accomplishment of the objects here-
tofore outlined, and such others as may here-
mafter appesr as will readily be understood
by those skilled in the art, the invention com-
prises the features and combinations of parts
hereinafter described and then particularly
pointed out in the appended claims.

The various features of the invention will
best be understood from a description of the
preferred embodiment thereof illustrated in
the accompanying drawings, in which:

figure 1 1s a longitudinal elevation illus-
trating an adjustable rotary printing press
provided with the novel features of this in-
vention. The drawing shows two units for
operating on the weh located between the
two pairs of web-feeding rollers, but there
may be one only or more than two such units,
and while the drawing illustrates plate cylin-
der printing units it will be understood that
flat bed and platen or offset printing units
may be substituted therefor, or any other use-
ful operating unit may be substituted there-
for o1 added thereto, cxcept that units for
completely severing and for folding the web
must be placed beyond the second feeding
couple. This view also illustrates the two
novel slack boxes for the web, in front of
and beyond the web-feeding mechanism, and
a portion of the usual unwind mechanism, it
being understood that the rewind mecha-
nism, if used, will draw the printed and/or
otherwise treated web from the second slack
box;

Fig. 2 is a plan view of a portion of the
press showing the first web-feeding couple
and associated parts;

Fig. 3 is a view in elevation, and partly in
section, of the mechanism for rotating the
forward web-feeding couples and for operat-
ing the upper feed roll, and the brake for
stopping the advance of the web;

Fig. 4 is a detail, in elevation, of the web-
clamping tips, the frame therefor and their
actiating eccentric;

Fig. 5is a disconnected detail, in perspec-
tive, of the lever arm through which the
brake eccentric is rotated to actuate the web-
clamping tips;

IFig. 6 is a detail. in elevation, of the outer
end of one of the adjustable cams for con-
trolling the period of engagement of a feed-
ing couplé with the web, the shafts receiving
the adjusting thumb nuts being shown in sec-
tion;

Fig. Tis a front clevation of one end of an
upper web-feeding roll showing the assembly
of adjustable cams illustrated in Fig. 6;

Fig. 8 is a view, in perspective, of the va-
rious parts making up the cam sections of
Figs. 6 and T arranged side by side in the
order of assembly;

Fig. 9 is a detail of the dial and pointer
providing for an accurate and equal adjust-
ment of the upper feed-roll engaging cams
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at each end of the shaft on which they are
mounted ;

Fig. 10 is a view, in clevation, of an upper
web-feeding roll (broken at center) illustrat-
ing a modified form of adjustable cam that
may be substituted for the adjustable cam of
Figs. 6 to 8;

Fig. 11 is a view, in end elevation, of the
modified form of cam shown in Fig. 10; and

Fig. 12 is a view, in end elevation, of the
adjustable cam for controlling the actuation
of the brake actuating eccentric.

It will be understood from the embodiment
of the invention illustrated that the main
feature of novelty is the improved control of
the advance of the web on which the printing
or other units operate. In this connection
those skilled in the art will recognize that
any kind of printing unit may be employed,
and that any of the operations auxiliary to
printing such as scoring, perforating’ or
creasing, ov cutting and punching, so long as
the web is not completely severed, may also
be performed by the provision of suitable
units for these purposes along the “operative
portion” of the web.

In Fig. 1 the forward web-controlling unit
1s shown as mounted in a stand 2 and the rear
unit as mounted in a stand 4 spaced some
distance from the stand 2. Between these
stands there is shown diagrammatically two
rotary, raised-plate printing presses 6 and 8
which, as hereinbefore stated, is merely illus-
trative of the various operations that may be
performed on the taut run of the web extend-
ing between the stands 2 and 4. The feeding
couple forming a parvt of the forward control
unit is best shown in Figs. 2 and 8, 10 indi-
cating the cylindrical lower roll and 12 the
skeleton upper roll.

Power for driving the feed rolls is derived
from a belted pulley 14 (Figs. 1 and 2) hav-
ing a worm 15 on its shaft that meshes with a
worm wheel 16 on a longitudinal shaft 17 ro-
tatably supported at each end by brackets 18
secured to the feed voll stands 9 and 4. The
forward end of the shaft 17 Las a Level gear
20 that meshes with an equal bevel gear 22 on
the end of the shaft 24 of the feed voll 10. The
other end of the shaft 17 has a like bevel gear
26 that meshes with an equal bevel gear 28 on
the end of the shaft of the lower feed roll of
the rear web-feeding couple in the stand 4
indicated generally by 80, The rear control
unitis a duplicate of the forward contrel unit,
except In one particular presently to be re-
ferred to, so that one only need be described
in detail. Intermediate the gears 20 and 26
are located as many like gears as are requisite
to operate the various operating units selected
for use on the web being fed through the ma-
chine. Since as illustrated the forward feed-
ing rolls 10 and 12 and the plate and Impres-
sion cylinders of the printing presses in the
stands 6 and 8 ave all of the same diameter,
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the surface speed of all these web-engaging
rolls is the same, and the rate of speed at
which the forward feeding couple advances
the web is unaffected when the printing
presses are operating.

It is highly important, as well known to
those skilled in the art, that the amount of
tension or tauitness of the operative portion of
the web be maintained constant whether the
web is moving or not. Otherwise it will be
impossible to secure the exact lengths of fed
web for each successive cycle of operations of
the synchronized feeding couples and accu-
racy of register will be lost. To insure a uni-
form tension on the operative portion of the
web held taut by the rotating forward and
rear feeding couples, it has been found desir-
able to minutely increase the diameter of both
rolls of the rear pair, in the stand 4, so that
this rear feeding pair has a very slight in-
creased surface speed. Inpractice, with 22 in.
x 36 in. plate cylinders in the rotary presses
each forward feeding roll would have an
exact 22 in, circumference and each rear feed-
ing roll would have, say, a 22 1/64 in. circum-
ference. This very slight difference is snffi-
cient to maintain a constantly taut operative
section in the web that is essential for accu-
rate register as the printed web passes along
through successive cycles.

Between the web-controlling units and op-
posite the printing units the web is supported
on a bed 32 which may have the usnal adjust-
ableside gnides 84 (Fig. 2). The web is with-
drawn from a reel 56 (Fig. 1) by suitable un-
wind mechanism driven by a belt 37 from a
pulley 88 (Fig. 2) on the feed roll shaft 24.
Intermediate the unwind mechanism and the
forward feeding pair is a slack box 40 {Fig.
1), the web lying in several loops in this box
and being guided to the forward feeding
couple over a guide roll 41. At the rear of the
machine the printed web emerges from the
rear feeding couple 30, passes over a guide
roll 42 into a second slack box 44 and then over
another guide roll 45 to a rewind mechanism
of any convenient or desired construction (not
shown). These two slack boxes are important
Teatures since they insure positiveness of con-
trol by receiving and constantly maintaining
from six to eight feet of the web at each end
in a loose condition and absolutely prevent
any drag or restraining tensions whatsoever,
tending to disturb accuracy of register as the
web enters the machine or leaves it to be re-
wound or otherwise handled. The web-con-
trolling units are, therefore, free to handle
the taut operative run of the web without ref-
erence to the condition of any mechanism at
either end of the machine located outside the
control of these units.

Web controlling; feed roll Lifting mech-
anism.—Referring now to Figs. 2 and 3 the
lower feed roll 10 comprises, preferably, a
hollow eylinder having end blocks for the

3

shaft bearings. Between the bevel gear 22
and the adjacent end of the roll 10 the shaft
24 carries a wide gear 46. The upper feed
roll 12 comprises, preferably, a plurality of
disks (Iig. 2 and 10) spaced along a central
shatft 48. The shaft 48 carries a narrow gear
50 above, and enmeshed with, the gear 46.
In front of the gear 46, and enmeshed there-
with, is a second wide gear 52 mounted on a
stub shaft 53 which latter supports o vertical
frame 54 which carries a second narrow gear
55 enmeshed with both the gears 50 and 59.
An arm 56 is extended forwardly from shaft
48 and is pivotally connected at 57 to the
frame 54. The bearings 58 at each end of the
upper feed roll shaft 48 are in slide hoxes in
the stand 2, the roll being yieldingly held
down by springs 59 (see Fig. 1). By means
of this construction, since all four gears are
of the same pitch diameter, the upper feed
roll may be lifted from the lower feed roll at
will while still being positively and continu-
ously driven. Furthermore, since both rolls
are of the same diameter they are driven at
the same surface speed and even though they
may be separated varying distances by varia-
tiong in the thickness of the stock forming the
web there is no back lash or lost motion
in the gear train to injuriously affect the ac-
curacy of register.

The slide bearings 58 permit the upper feed
roll 12 to be lifted to stop the feed when a
non-printing portion of the plate cylinder,
for example, is passing the web. One mech-
anism for raising the voll 12 is illustrated in
Figs. 6 to 9. For an “all size” press the pe-
riod during which the web is to dwell may be
variable within wide limits and may cqual
the time required for almost any decimal pos-
tion of the circumference of the upper roll
to pass the lower roll. 'The roll lifting mech-
anism must, therefore, be adjustable within
wide limits.

As illustrated in Figs. 2 and 6 to 9 the shaft
48 1s provided at cach end with an adjustable
cam-type roll lifting mechanism indicated
generally by 60. This comprises two cnd
plates 61 and 62, the latter having a hnb 63
which supports six intermediate disks. Three
disks 64, 65 and 68 each have a 120° cam
riser and the other three disks 67, 68 and 69
(at the left, respectively, of the cam disks
viewing Fig. 7) each have an internal gear.
Three rods 70, 71 and 72 pass through the
end plates, through the central openings in
all six disks at each end of the shaft 48 and
through the intermediate feed roll disks 12
(see Figs. 2 and 7) and carry, respectively,
spur gears 73, 74 and 75 that mesh with the
internal gears on disks 67, 68 and 89 respec-
tively. Hach cam disk has a pin 76 that enters
a hole in the adjacent geared disk so that each
pair may move as one. At the outer face of
the end plate 61 the rods have dials 77 (Fig.
9) and may be turned by a head 78 (Tig. 7)
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to any desired setting indicated by a pointer
79. When the rods are rotated iho gearing
causes a shitfting in the angular relation of
the cam rvisers. With this construction the
upper feed roll may be lifted from the lower
feed roll, by reason of the cam risers riding
thereon, for var ying periods of time the min-
imumn Luno that consumed by a rotation
through one-third of a revolution and the
maximum being any decimal part of a revo-

Iution that may be desired above the mini-

mum one-third. Kach disk has threc mar-
ginal slots 80 (Fig. 6) and all six disks and
the end plates are held together by three stay
bolts 81 passing through these slofs which are
loosened when an adjustment is to bo made.
This mechanism plowdes for a very fine ad-
justment above a dwell of the web for one-
third of & vevolution, and this minimum dwell
can be reduced if in practice it is found de-
sirable, by adding more cam disks and con-
trols therefor. Ordinarily at least one half
of the bearer cir cumference of the plate cyl-
inder is used by the printing form, but special
work can be taken care of in the manner 1n-
dicated.

Another type of cam ‘mechanism for Ii ft-
ing the upper feed roll to cause a diwell in
the web feed is illustrated in TFigs. 10 and 11.
In this case a disk 82 is secured at each end

f the upper feed roll shaft 48, tne cirenm-
ielentlal surface of said disk having an un-
dercut margin 83. The opposite face may
have secured thereto, by bolts 84, any number
of clamps 85 which co- operate with the under-
cut margin, as shown at the left of Fig. 10,
to hold one or more cam pleces 86 in posi-
tion. ‘The length of the cam, as thus built up,
determines the length of the dwell in the web
feed. Variable leneth cam pieces will give
any range for the diwell that may be 1equu ed.

Web cont?o?hn(/, web- c7amy)m( devices.—
As has been %iqicd an essential of accurate
register is such a complete control of the
feedmf) couples that they must revolve in
f%vnchlomsm, both in web-feeding position
and when the two upper rolls are lifted to
effect a dwell in the advance of the web. In
order that the advance may be instantly
checked when the frictional grip of the feed-
ing couples is released, auxiliary web con-
tlolhno means is provided for each control
unit in the form of a web clomp or brake at
cach end of the operative run, U at funetion
to positively and accur ue’" maintain the
same tension or tautness of the web between
the two web-clamps during the period of
the dwell, that is produced by the action of
the couples while feedine, This unhnlmf:!,
secures an exact and cqm] length of web be-
tween the feeding couples at each successive
cvcle of operations. without which accuracy
of register can not be obtained.

The web clamp or brake is best shown in
Tigs. 8 to 5 and its operating cam in Fig. 12,

1,688,967

Referring first to Fig. 3, just to the rear of
the forward feeding muplL 15 a bracket 90
that extends tr dHS\*GlQC)Y of the stand 2 and
forms a table level with the bite of the rolls.
The table 90 supports a cross frame composed
of two spaced bars 92. Mounted between the
bars 92, in a manner to be freely adjustable
transver sely, are any desived number of web-
clamping members 94 (Fig. 4). These each
comprise an externally threaded; headed
sleeve 95, clamped in position by a spanner
nut 96 below the bars, and a plunﬂex 97 slid-
able within the sleeve. The plunger has a
Vcttically adjustable web-clamping tip 98 at
its lower end and a coiled spring about its
upper end confined between the head of the
sleeve and a head 99 on the plunoer Above
the bars 92, and journaled in the stand 2 is
a rock-shatt having an eccentric 100 with
which each clamplnn member head 99 is en-
gaged by pressure frem its spring 101. A
cam may be substituted for the eccentric but
since the vertical movement to be imparted
to the clamping devices is extremely slight,
a few thousandths of an inch being suflicient,
an eccentric may conveniently be used. At
the end of the rock-shaft opposite the gear
train 46—52—55—>50 there depends a lever
arm 102 (Fig. 5) keyed to the shaft and car-
rying a roll 103. The lever arm 102 also has
a horizontal extension 104 to the free end of
which is pivoted a rod 106 extending upward
and through a bore in a horizontal rod 108
supported - loosely, for swiveling, by the
stand 2. The rod 106 is surrounded by a
coiled spring 109 that continually presses the
roll 103 toward the feeding couple and while
the couple is feeding the eccentric is in such
an angular position that the springs 98 may
maintain the web-clamping tips free of the
web.

In order to cause the web-clamping tips to
function as a brake by engaging the web
actuator for rotating the eccentric 100 is
provided. This actuator is in the form of a:
adjustable cam 110 (Figs. 2 and 12) similar
to the cams 60, and is mounted on the upper
feed roll shatft 48 opposite the roll 103. As
Hlustrated the cam 110 may comprise two
disks 111 and 112 (Fig. 2) having, wspeci ive-
ly, cam risers 113 and 114 (Fig. 12) of any
desired length. The disk 112 is provided
with two marginal holes for receiving clamp-
ing bolts 115 “that pass through mdl’ﬂ*ﬁdl
slots 116 in the disk 111. The effective length
of the cam, formed by a combination of the
two risers, may be varied by an angular ad-
iustment of the two disks. As shovwn in Fg.
12 the cam 110 is of a length effective for ap-
plying the brake durine the period of the
dwell effected by the adjustment of the cams
60, as shown in Fig. 6. Rotation of the cam
110 causes its riser to engage the roll 103 and
to rotate the eccentric 100 against the pres-
sure of the springs 109 and 98. The plungers
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97 are thus slid downward through their re-
spective sleeves 95 until the clamping tips
98 engage the web.

Only a light pressure is required and the
vertical adjustability of the tips 98 in their
plungers 97 permits a very fine adjustment
S0 as to provide just the pressure needed for
the kind of material being operated upon,
and no more. The lateral adjustability ot the
web-clamping members 94 1is highly useful
when the press is used for printing books.
This adjustment permits placing the mem-
bers above the margins between the pages
composing the form whatever the width of
the pages may be. Tt will be observed that
the clamping approach of the members 94 is
perpendicular to the web, hence their en-
gagement and disengagement esert no com-
ponent influence on the web, that is, no tend-
ency to influence register.

1t will be understood that a duplicate of the
brake mechanisin, just described, co-operates
with the rear web-feeding couple 30. 1t will
further be understood that while the illus-
trated constructions for determining the
periods of feed and dwell of the web are
simple and may conveniently be controlled
from the feeding means, in its broader aspects
the invention includes within its scope any
operative means for separating and closing
the feeding couples at such specified intervals
as may be requisite to obtain the variable
size sheets. :

O peration.—Assuming that the presses are
size 22 x 86 and that the form on the plate
cylinder is to print substantially 15 inches on
the web, then the illustrated design of the
cams 60 will be adjusted for a feeding and
printing period of substantially two-thirds of
the angular movement of the feed rolls
through one cyele with a lifting of the rolls
and consequent dwell during substantially
one-third of said angular movement. The
cylindrieal lower feed volls being driven a
the same speed as the plate eylinder co-oper-
ate positively at all times with the cams 60 to
1ift the upper feed rolls immediately the de-
sived length of web has been advanced. Be-
fore the upper fesd rolls vise the brake cams
110, adjusted as shown in Fig. 12, have started
the clamping tips 98 downward so that they
will function to engage the web either at or
just before the instant it is velieved of pressure
from the upper feed rolls. At the comple-
tion of the dwell period this operation is re-
versed, the upper feed rolls being lowered in
advance of the rising of the clamping tips so
that the exchange of one pressure for the
other, as before, 1s substantially at the same
instant. This timing, because of the con-
tinunous control of the web by either the feed
rolls or the brakes, provides for the constant
tension throughout the operative portion of
the web that is essential to effect a vegister of
head lines when the portion of the web printed

=

by the fivst press reaches the printing position
of the rotating form on the plate cylinder of
the second press.

The feeding couples, operating units, and

controls for effecting the feed and dwell of
the web are all synchronized so that exact
lengths of the web are fed at successive cycles.
The slack at either end prevents drag on the
operative portion of the web, and the provi-
sion of positive control mechanism both in
advance of and at the rear of the various units
for operating on the web insures the exacti-
tude of feed and uniform control of the condi-
tion and the movement of the entire run of the
web between said mechanisms that must be
obtained if the pressis to be universal, that is,
operable with the same accuracy on all kinds
of web muaterial and permitting any type of
rotary unit te operate on the web along its
tensioned portion between the forward and
rear feeding couples. This feature is mate-
vially aided Dby the fact that the feeding
couples are so designed that the web is gripped
at both sides by direct contact of the feed
rolls. :
Although the drawings illustrate merely
two printing presses operating on the ten-
sioned run of the web Detween the two web-
controlling units, those skilled in the art will
recognize that a variety of other combina-
tions of the printing and auxiliary units may
be made without departing from the scope of
the present invention. These alternative ar-
rangements ave not illustrated because the re-
arrangements can be made by the mere process
of substitution when the characteristics of the
product are known. In this connection it is
to be noted that the term “unit” is employed
in a generic sense and defines not only print-
Ing irom either rotary or flat bed and platen
presses, but also such operations as numbes-
ing, bronzing, perforating, cutting-off, scor-
ing, tabbing, creasing, blanking, slitting, etc.
and the term “print” includes these auxiliary
operations as well as printing.

It is preferred to employ the specific con-
struction and arrangement of the parts shown
and described, since this construction and ar-
rangement is the simplest and most efficient
embodiment of the invention which has yet
been devised. It will be understood, however,
that this construction and arrangement is not
essential since the invention is not limited to
the illustrated details of construction, nor to
the conjoint use of all of its features because
they may be variously rearranged, re-grouped
or modified, within the skill of the artisan,
without departing from the true scope of the
actual invention characterizing features of
which ave set forth in the following claims by
the intentional use of generic terms and ex-
pressions inclusive of various modifications.

What is claimed as new, is :—

1. Ina web printing press, a printing unit,
intermittently operating rotary feed couples
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both in front and rear of said unit, both mem-
hers of the couple at the rear having a very
slightly greater surface speed than the couple
at the front, and means for revolving said
couples in synchronism.

9. Ina printing press of the type in which
a web of material is fed intermittently past a
printing unit, means for holding a portion of
the web to be operated upon under tension,
and means for maintaining the uniformity of
said tension both while the web is advancing
and during the dwells between advances.

3. In an adjustable, rotary multi-process
printing. machine, web feeding mechanism
comprising two spaced pairs of feed rolls for
gripping the web above and below and main-
taining the intermediate section under an
even tension as it is advanced, an intermit-
tently acting operating unit between said
feeding pairs, means for separating the rolls
of each feeding pair after said unit ceases to
operate, and means for retaining the said
tension in said intermediate section during
the dwell caused by the separation of said
feeding pairs. .

4. In an adjustable, rotary multi-process
printing machine, web feeding mechanism
comprising two spaced pairs of feed rolls for
aripping the web above and below and main-

aining the intermediate section under an
even tension as it is advanced, an intermit-
tently acting operating unit between said
feeding pairs, means for separating the rolls
of each feeding pair atter said unit ceases to
operate, and means operating at each end of
said intermediate section acting to preserve
the original tension thereof during the dwell
caused by the separation of said feeding pairs,

5. In an adjustable, rotary multi-process
printing machine, web feeding mechanism
comprising two spaced pairs of feed rolls for
gripping the web above and below and main-
taining the intermediate section under an
even tension as it is advanced, an intermit-
tently acting operating unit between said
feeding pairs, a common operating train for
driving both feeding pairs at the same angu-
lar rate of speed, automatic roll separating
means timed to operate after said unit ceases
to operate, and automatic means co-operating
with each feeding paiv for engaging the web
before release by the feeding pairs and pre-
serving the tension during the dwell caused
by such release.

6. In an adjustable, rotary multi-process
printing machine, web feeding mechanism
comprising two spaced pairs of feed rolls for
gripping the web above and below and main-
taining the intermediate section under an
even tension as it is advanced, a rotary oper-
ating unit having intermittent effectiveness
on the web located between said feeding pairs,
a common operating train for driving said
feeding pairs and unit at the same angular
speed, and automatic means for releasing the
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web from the control of said feeding pairs
and placing it under control of braking means
substantially at the instant said pairs become
non-effective whereby to preserve the original
tension of the web for future operations ot
said unit.

7. In a machine of the character described,
web feeding mechanism comprising upper
and lower equal feed rolls above and below
the web for directly engaging the web, one
of said rolls being rotatable only and the
other being rotatable and movable vertically
away from the web, gears on said rolls for
driving one from the other, additional upper
and lower gears enmeshed with each other
and with the upper roll gear and lower 1oll
gear respectively, all of said gears being of
like pitch, and a frame permitting relative
rolling of said additional gears when the
movable feed roll is moved away from the
other feed roll to maintain the same angular
speed in all positions of said movable feed
roll without loss of motion.

8. In a machine of the character described,
web feeding mechanism comprising upper
and lower equal feed rolls above and below
the web for directly engaging the web, one
of said rolls being rotatable only and the
other being rotatable and movable vertically
away from the web, gears on said rolls for
driving one from the other, additional upper
and lower gears enmeshed with each other
and with the upper roll gear and lower roll
gear respectively, all of said gears being of
like pitch, a frame permitting relative roll-
ing of said additional gears when the mov-
able feed roll is moved away from the other
feed roll to maintain the same angular speed
in all positions of said movable feed roll with-
out loss of motion, and automatic means for
separating the feed rolls for a portion of each
revolution thereof.

9. Tn a machine of the character described,
web feeding mechanism comprising upper
and lower equal feed rolls above and below
the web for directly engaging the web, one
of said rolls being rotatable only and the
other being rotatable and movable vertically
away Trom the web, gears on sald rolls for
driving one from the other, additional upper
and lower gears enmeshed with each other
and with the upper roll gear and lower voll
oear respectively, all of sald gears being of
like pitch, a frame permitting relative roll-
ing of said additional gears when the movable
feed roll is moved away from the other feed
roll to maintain the same angular speed in all
positions of said movable feed roll without
loss of motion, means operating automatical-
Iy for separating the feed rolls, at least once
during each revolution thereof, and mecha-
nism for varying the period that said rolls
remain separated.

10. Im a machine of the character described,
intermittent web feeding mechanism, and
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web braking mechanism operating to engage
the web at each dwell thereof and comprising
o table below the web, two spaced transverse
bars above the web, plungers having: web
clamping tips held between said bars and
longituchnally adjustable along said bars, an
eccentric above the plungers, means for main-
taining the plungers in engagement with the
eccentric, and means for rotating the eccentric
to depress the plungers and clamp the web
upon said table.

11. In an adjustable rotary web printing
machine, a rotary printing unit, two pairs ot
web feeding rolls in advance of and at the
rear of said unit each forward roll having
the same circumference as the bearer circuiir-
ference of the plate cylinder of said unit and
each rear roll having a circumference very
slightly greater than said beaver circuiu-
ference, means for driving all the feed rolls
and said plate cylinder from a comimon rotat-
ing shatt, and synchronously operating means
for releasing the web from 1ts control by said
feeding pairs, while said shaft continues to
function, and for placing it under control of
a brake at such times as it is not desired to
print on the web.

12. In a multi-process web printing ma-
chine, intermittent web feeding means com-
prising two pairs of feed rolls, one roll of

ach pair being driven from the other and

both pairs being continuously driven at the
same angular speed from a common driving
shaft, and means for separating the rolls of
each feeding pair and replacing them in web
feeding relation while said shaft continues
to operate, the driving connection from one
roll to the other being constructed and ar-
ranged to permit such movements without
back lash or lost motion.

13. In a web printing machine, inter-
mittent web feeding means at each end of the
operative run of the web whereby said run is
tensioned for the operation thereon of operat-
ing units located between said web feeding
means, and means for driving the web feed-
ing means and said units at the same constant
and uniform angular speed.

14. Ina web printing press, a printing unit,
a pair of feed. rolls, one at each side of the
web, having continuous web engaging sur-
faces, means for continuously driving both
rolls at the same angular speed to advance the

7

web past said printing unit, and automatic
means for interrupting the effective opera-
tion of said feed rolls without lost motion and
while maintaining their angular speed.

15. In aweb printing press, a printing unit,
a pair of feed rolls for advancing the web
past said unit, adjustable to grip varying
thicknesses of web, mechanism for driving
both volls at the same angular speed in all
positions of adjustiment, and means for sepa-
rating the rolls at least once during each
revolution thereof to stop the feed of the web
for a limited time.

16. A machine of the character described
having, in combination, an unwind mecha-
nisim for a web, means for feeding the web
and -for maintaining a uniform tension
throughout the operative 1un thereof, a print-
g unit or units for operating on said ten-
sioned run of the web, means for producing
slack in the web between the unwind mecha-
aism and said tensioned run of the web, and
ineans for producing slack at the other end
of said tensioned run of the web in advance
of rewinding mechanism for the printed web.

17. In a web-printing machine, a printing
unit, web-controlling units, both in advance
and to the rear of said printing unit, com-
prising mechanism for advancing said web
step-by-step and for maintaining a uniform
tension throughout the operative portion of
the web during both the advances and the

~dwells thereof, each of said forward and rear

control units having its own independently
operated adjustments for varying the length
of time that the web advances fo accommodate
the feed to printing units having different
operating characteristics.

18. In a web-printing press, a printing
unit, web-controlling units, both in advance
and to the rear of said printing unit each com-
prising a rotary feeding couple for gripping
the web and a co-operating web-clamping de-
vice, mechanism associated with each unit for
successively releasing the web from control
of the feeding couple and placing it undes
control of the clamp and then vice versa, and
each unit also having means operable inde-
pendently of each other for adjusting said
mechanism to vary the relative timing of said
web feeding and clamping operations.
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