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This invention relates to rotary intaglio print-
ing machines, and particularly to improvements
in such machines of the character disclosed in
my Patents Nos. Re. 18,856, 2,014, 303 2055 272,
2,115,376 and 2,133,881.

Among the general objects of .thns invention
are to provide a simplified structure and to pro-
vide improved coordination of the sealing, ink-
ing, and cylinder-wiping mechanisms.

10 Additional objects are to provide wiping and
inking .mechanisms of simplified structure.
. Additional and important objects are to pro-
vide means whereby the length of an impres-
sion on a web being printed may be varied with-
15 ?iut varying the diameter of the printing cylin-
er.

Another object is. to provide a simple press
structure which permits easy and convenient
threading of the web, while providing accessibil-
ity of the press mechanism.

A further object is to provide a simple combi-
nation of pressure roller, web-feeding means, and
web-cutting mechanism, which enables these ele-

- ments to perform dual functions.

25 Various additional objects will become evident
from the following disclosure of illustrative em-
bodiments of the invention.

Fig. 1 of the drawings is a partially diagram-
matic elevation of a rotary intaglio printing
press embodying the present invention, the view
being from the front (i. e. operator’s side) of the
machine. )

Fig. 2 is a partially diagrammatic elevation, the
view being from the rear (i. e. drive side) of the
machine.

Figs. 3a ahd 3b, when matched together by
superimposing line A—A on line A’—A’, consti-

5

2
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3
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35

tute a plan view of a portion of the mechanism -

in press-opened position. The view shows the
pressure roller, the web-feeding mechanism, and
the web-cutting mechanism, all swung up and
back from the printing cylinder.

Figs. 4a and 40, when matched together by
superimposing. line B—B -on line B’—B’, con-
* 45 stitute a plan view of the printing roller and

associated parts as they would appear after re-
moval of the pressure roller, the web-feeding
mechanism, and the web-cutting mechanism.
When the composite of views 3a, 3b is matched
50 to the composite of views 4a, 4b by superimpos-
ing line C—C on line C’~—C’, there is formed a
plan view of the machine with the cover, pres-
sure roller, web-feeding mechanism, and web-
cutting mechanism swung into press-opened po-
33 sition.

40

(CL. 101—157)

Fig. 5 is a vertical section of the machine in
press-closed position, taken in a plane perpen-
dicular to the printing roller. The direction or
view and the general plane of the section is in-
dicated by line §—5 of Fig. 6. 5

Fig. 6 is a vertical section of the machine in
press-closed position, taken in general on line
6—6 of Fig. 5.

Fig. 7 is a detail section taken approximately
on line 7—1 of Fig. 6. 10

Fig. 8 is a detail section taken apprommately
on line 8—8 of Fig. 6.

Fig. 9 is a vertical detall section taken in gen-
eral on line 9-—9 of Figs. 4a and 4b, the view
being supplemented with a dot-dash elevation of 15
certain associated parts that are in front of the
plane-of the section.

Fig. 10 is’a vertical detail section taken in gen-
eral on line 10—10 of Figs. 3e¢ and 3b. _

Fig. 11 is a vertical detail section taken in gen- o9
eral on line | {—I( of Fig. 1. )

Fig. 12 is a diagrammatic view illustrating var-
ious modifications and extensions of the mven-
tion.

Fig. 13 is an enlarged scale elevation, partially o5
in section, of a phase change coupling shown in
Fig. 12, While this is a structural type of view,
the figure is supplementary to diagrammatic Fig.

12, Accordingly the illustration of the coupling

may be considered as diagrammadtic in its rela- gq
tion to the invention as a whole.

Fig. 14 is a partially diagrammatic. elevation
of an adjustable cam that may be utilxzed in
presses of the present invention. .

Figs. 15 to 23, inclusive, are diagrammatic gg
views illustrating some of the variations in print-
ing resuits that can be achieved with presses
embodying the present invention.

General organization

This is best seen in Figs. 1, 2, and 6. Front
and back plate-like members | and 2 are rigidly
tied together and held in parallelism by any
suitable means. These members serve as stand-

40

ards which support the various elements of the 45

machine. At the top, standards | and 2 are pro-
vided with extensions 17, T in which.is mounted
8 cross shaft 8. Hinged to shaft 8 is a cover
3. This cover swings down over the printing
roller; and mounted inside of the cover, for 50
swinging movement, are the pressure roller, the
web-feeding mechanism and the web-cuttlng‘
mechanism.

Removably bolted to the front standard | is
a cam housing 5. R.emovably bolted to the rear 56
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standard 2 is a gear housing 4. Also attached

to rear standard 2 is a pump 716 for pumping the

ink from the ink reservoir 10 and applying it

to the printing cylinder. At the bottom of the

?;%chine there is mounted the web supply roller
Printing cylinder assembly

This is best seen in Fig. 6. The printing cyl-
inder 10, which has a printing surface ‘i, is
provided with journal extensions (2 and 12’,
having shoulders 13 and 13’.

extension 12 and splined thereto by a spline i4.
Ball-bearing units 17 and 18 are arranged as
shown to rotatably support the sleeve 1§ with-
out end play. :

Bearing unit 17T is secured in a bearing cap
{9 by means of a retainer ring 23 which may
(optionally) make a holding friction fit with the
bearing cap 9. Carried by the retainer ring 23
is a sealing gland 25 which embraces the pé-
riphery of the sleeve 15. Also, the retainer ring
23 is provided with an integral arcuate exten-
sion 24 which projects inwardly adjacent to the
end of the printing cylinder proper. )

The bearing cap 19 is fitted into an aperture
in the frame standard (; and it is held in place
by the coaxially positioned cam housing 5, which
is bolted to the standard | and which carries
bearing unit 8. Thus, the bearing units {7 and
I8 are coaxially arranged and are removably se-
cured to the frame standard |I.

At the opposite end of the printing cylinder
there is a cam 21 (referred to later) having a
sleeve portion 20 which is fitted to journal ex-
tension 12’ and splined thereto by a spline 14’.
Ball bearing units 22 and 22a are positioned co-
axially with bearing units 17 and 8, and they

rotatably support the sleeve 20 without end play.

Frame standard 2 is provided with a seat
which receives the bearing unit 22, and a re-
tainer ring 23’ holds the bearing in place in the

. same manner that retainer 23 holds bearing 7

45

50

55

in place. - Integral with retainer 23’ is an arcu-
ate flange 24’ which projects inwardly adjacent
to the end of the printing cylinder proper. .Car-
ried by the retainer 23’ is a sealing gland 25’
which embraces the periphery of sleeve 20.
Bearing unit 22q is suitably secured in gear hous-
ing 4 which is bolted to frame standard 2. At-
tached to, or integral with, the sleeve 20 is a
worm 55, which will be referred to later.

- End play of the printing cylinder is prevented
by engagement of shoulders 13 and (3’ with the
inner ends of sleeves 1§ and-20 respectively, op-
erating clearance being allowed for the free ro-
tation of the printing cylinder. The printing
cylinder may be removed by unbolting cam hous-
ing 5, removing sleeve 15 and its bearings, and
then withdrawing the printing cylinder from

- \sleeve 20.

70

Wiping mechanism

The general organization of the wiping mech-
anism is best shown in Figs. 5 and 9.

The surface {1 of the printing cylinder is
wiped by a spring steel doctor knife 26 mounted
in a holder 27. This holder comprises lower and
upper knife-clamping plates 28 and 28, urged
together by screws 31, 3! and 32, Depending
from the lower plate 28 is an integral longitu-
dinal flange 30 which slidingly fits into a lon-
gitudinal recess 30z in a support 35. Support 35
extends between frame standards | and 2 and is

" . Journalled in them for rocking movement that

Sleeve 18 of cam
16 (which will be discussed later) is fitted to.

2,217,191

will be referred to later. Beneath recess 30a the
support 35 is provided with a longitudinal bore
which contains a reciprocatable shaft 33. Shaft
33 has a flat seat which receives the lower face
of flange 80; and the blade holder 27 is fixed to
shaft 33, being located by dowels 34 34, and he-
ing secured by screw 32.

Rockable support 35 is provided with an end
extension 36 (Figs. 9 and 1) which projects
through frame standard | to the operator’s side
of the machine. Associated with this extension
are means for setting the support 35 in different
angular positions, for the purpose of thereby po-
sitioning doctor knife 26 for engagement with
different sizes of printing cylinders 10. Also as-
sociated with extension 36 are means for biasing
the doctor knife 26 against the. surface of the
printing cylinder with the requisite wiping pres-
sure. These means will now be described.

Pivoted on extension 36 is an adjustment link
37 (Figs. 9, 1 and 4a) having a depending arm
31a and a generally horizontal arm 316, Arm
37a has an arcuate slot 38 (Fig. 1), pierced by a
clamping cap screw 50 which is threaded into
frame standard [. On the lower end of arm 31a
is a scale 49 which cooperates with a stationary
index mark on frame standard |I. The gradua-~
tions on scale 49 may indicate desired gradua-
tions in the sizes of printing cylinders 10; thus,

" link 37 can be readily located in the angular po-

sition corresponding to a selected size of printing
cylinder, and be clamped by, screw 50 in the se-
lected position. The setting of arm 3Ta directly
determines the setting of arm 31b which is pro-
vided with a hole to receive a pin 39 that is in-
strumental in positioning the doctor knife 26.
Also pivoted on extension 36 is a plunger link
40. At the end of link 40 there is a boss 4i
(Figs. 4a and 1) which slidably supports the

plunger pin 39. Pin 39 may be biased toward link |,

arm 31b by any suitable means, as by a helical
spring within boss 4f. Also plunger pin 39 may
be provided with a head 42 (Figs. 4a and 9) for
manual withdrawal of the pin from link arm 31b,
It will be seen that with plunger pin 39 in en-
gagement with link arm 370, link 40 is angularly
positioned in accordance with the. setting that
has been given to link 37. :

Keyed or pinned to the outer end of extension
36 is a pressure link 41 having a horizontal arm
48 (Figs. 1 and 4a). This arm is biased upwardly
by a helical spring 44 which projects from a well
43 that is integral with plunger link 40. An ad-
Justment screw 45 serves to adjust the pressure
applied by spring 44. Above arm 48 is a lip 46
which is integral with plunger link 40. When
plunger arm 40 is manually moved clockwise (Fig.
1) lip 46 engages arm 48, thereby imparting cor-
responding movement to support 35 and with-
drawing the doctor knife 26 from the printing
cylinder 10. When the plunger link 48 is moved
in the reverse direction to insert plunger pin 39
into the aperture in link arm 37b, the doctor
knife 26 is swung against the surface of the print-
ing cylinder 18, Before the link 40 has reached
the position where pin 39 can be inserted, the

‘dictor knife has already engaged the surface i1

of the printing cylinder 10, so that the final coun-

terclockwise movement (Fig. 1) of link 40 com--

presses spring 44. Thus, spring #4 biases the
doctor knife 26 against the printing surface i1
with the requisite wiping pressure.

The arrangement provides ready access to the
printing surface, and provides for easy atijust-
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ment of the doctor knife when a printing cylin- 75
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der of different size is to be installed in the ma-

chine. After other parts have been moved out of -

the way (as described later), the doctor knife
and knife holder may be moved out of the way by
merely withdrawing knob 42 and swinging it
downwardly. By simple reverse manipulation of
knob 42 the doctor knife is restored to the print-
ing surface with the previous wiping pressure;
If a printing cylinder of different size has been
installed in the meantime, it is only necessary to
appropriately set link arm 37a by means of scale
49 before the knob 42 is swung upwardly and pin

39 inserted in the socket in link arm 37b.

‘When the machine is in operation, the doctor

‘knife 26 is reciprocated longitudinally of the

printing cylinder. This reciprocation is effected

by imparting a corresponding back-and-forth .

longitudinal movement to shaft 33. The mech-
anism for reclproca.tmg shaft 83 is seen in Figs.
9, 4b, 2, and 8.

A reciprocatory slide 54 (Flg 8) has an arm

53 which is attached at right angles to shaft 33.

This attachment (Figs. 9 and 4b) is made at the
end portion of shaft 33, which projects beyond
frame standard 2. This end portion of the shaft
33 pierces arm 93, and is reduced in diameter to
provide a shoulder 51 which abuts against one
face of arm 53. Against the opposite face of
arm 53 is a collar 52 which is pinned to shaft 33.

Slide 54 has guideway bearing portions 62, 62
(Fig. 8) which are reciprocatable in guideways
that are formed by angles 63, 63 in cooperation
with wall portions of gear housing 4. The back
of slide 54 is formed with spaced vertical faces
61, 61 (see also Fig. 9) between which is s roller
60 that is mounted on a stud 59. Stud 59 is ec~
centrically located on a disc 58, so that as the

dise rotates, a reciprocatory motion is imparted to -

slide 54. The reciprocatory motion of slide 54
is, of course, imparted to shaft 33, and thence
to the doctor knife 26. .

Disc 58 receives its rotation from shaft 57 to
which it is attached. Splined to shaft 57 is a
worm gear 56 (see also Fig. 6) which is driven
by the worm 55 of sleeve 20, which receives the
rotation of the printing cylinder 10. Thus, rota-
tion of the printing cylinder effects reciproca-
tion of the doctor knife 26. It will also be noted
that the reciprocation of shaft 38 in no way in-
terferes with the rocking of support 85 by move-
ment of knob 42, and vice versa.

As shown in Figs. 5, 4a, 4b, and 9, the support
35 carries a removable pressure apron 65 which
has a bent nose portion 66 in engagement with
the upper surface of doctor knife:-26. This nose
66 deflects the doctor knife downwardly from its
unstressed position, as more fully explained in
my United States Patent No. 2,014,303, issued
September 10, 1935. In that patent the pressure
apron reciprocates with the doctor knife, but in
the construction herein shown it does not. Ac-
cordingly the apron 65, or the nose thereof, is
preferably made of bronze or other suitable bear-
ing material; and the same applies to strip 67.
As shown in Fig. 9, the apron 65 extends from
frame standard | to frame standard 2, except

that sufficient clearance is allowed for the apron.

to move between the standards when support 35
is rocked.
On the forward edge of support 35 (Fig. 5) is

‘ .a sealing blade 67 secured by a clamp 68. A

75

similar sealing blade is shown and fully explained

in my United States Patent No. 2,055,272, issued

September .22, 1936.

~ back from the printing cylinder.
86. corresponds to préssure link 47; and link 86 .

3

Ink system

" An ink reservoir 10 (Figs. 5 and 6) is pivotally
attached to frame standard 1 at 1{ (Fig. 1) and
to frame standard 2 at 12 (Figs. 2 and 5). In-

tegral with the reservoir is a perforated lug T4

(Figs. 11, 5 and 6) which is pierced by a spring
pressed plunger 13 to hold the reservoir in the
operating position shown in the drawings. By
withdrawing plunger 13, the reservoir 10 can he
readily swung downwardly to give access to its
interior, e. g. for cleaning.

The pivotal connection at 72 is made hollow to

10

permit the passage of the ink through a swivelly .

connected conduit 15 (Fig. 2) to the intake port
of a circulating pump 16. The discharge port of
the pump is connected by a pipe 17 to an inking
manifold 78, from which the ink is discharged
through an elongated port 82 onto the printing
surface (1. The pump 1is driven through
sprocket 81, connected by chain 89 to sprocket

15

20

88 (Fig. 6) which rotates with the printing cyl-

inder 10.
The inking manifold 718 is in seallng engage~

- ment with the frame standards | and 2; and it

is pivotally mounted so that it can be rocked
away from the printing cylinder, in much the
same way that the doctor knife 26 is rocked back.
Above the discharge port 82, the manifold is
provided with a long sealing strip 83 which is in
sealing engagement with the printing cylinder
10 when the manifold is in operating position.
As best seen in Fig, 10, the inking manifold has
a hollow pivot stud 80 which pierces frame stand-
ard 2. From this stud a swivel joint pipe con-
nection is made to conduit 77, so that the ink
can pass to the manifold bore 81 while permit-
ting the manifold to be rocked in its pivots. At
the other end the manifold has an extension 19
which projects through frame standard f.
Associated with extension 79 are parts (a) by
which the manifold is biased to spring press
sealing strip 82 against the surface of the print-
ing cylinder, (b) by which adjustment is made
for different sizes of printing cylinders, and (¢)
by which the manifold can be rocked back away
from the printing cylinder. These parts are
similar to those for correspondingly adjusting
the doctor knife, and they operate in the same
way. Link 84 (Figs. 10 and 3a), which has per-
pendicular arms 84a and 84b (Figs. 3a and 1)
corresponds to link 37 with its perpendicular
arms 31a and 37b; and link 84 may be set in the
different positions required for different sizes of
brinting cylinders. Plunger link 85 corresponds

to plunger link 40; and by withdrawing spring

pressed plunger 85z (Figs. 3a and 1) and swing-
ing it downwardly, the inking manifold is rocked
Pressure link

is rotatively biased by spring '85b to press the
sealing strip 83 (Fig. 5) against the printing cyl-
inder.

In operation ink is drawn from reservoir 10 by
pump 18 and forced to the inking manifold 78

25
30
35
20
45
50

from which it is continuously delivered through

nozzle 82 in the form of a ribbon which extends
the length of the printing surface 1. Except
for the depressed areas in surface {1 which hold
the ink that is to be applied to the web, the en-
tire surface Il of the printing cylinder is wiped
clean by doctor knife 26; and the surplus ink falls
back into reservoir 70. When it is desired to
drain the ink reservoir, drain cock 90 (Fig. 2)
is opened with the pump 76 in operation.

0

w
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Sealing system

To prevent any substantial evaporation of the
volatile ingredients of the printing ink, the ink
is kept in & sealed system from which only such
ink is removed as is to be applied to the web be-
ing printed. In accordance with certain objects

of the invention, various operating parts of the

press also act as portions of the sealed inclosure
for the ink. The boundaries of the sesled sys-
tem will be explained by first tracing the bound-
ary'in a plane perpendicular to the printing roll-
er, and then showing the boundaries in directions
lengthwise of the printing cylindes.

Referring to Fig. 5, the boundary of the sealed
system will be traced in a clockwise direction,
starting with printing cylinder 6. The doctor
knife -26 seals the printing cylinder to strip 87,
which in turn carries the seal to support 38.
Upwardly bowed sbringy strip 92 seals support
88 to one edge of ink reserveir 78. The other
edge of the ink reservoir is sealed by bowed
springy strip 9! to inking meanifold 78. And the
inking meanifold is sealed to the printing cylinder
by strip 83. Since support 35 and manifold 78
are swung into different positions for different
sizes of printing cylinders, they are provided with

arcuate surfaces 94 and 85 concentric with their .

respective pivotal axes, which, in the different
positions, appropriately engage sealing strips 52
and 84, respectively.

Each of the elements referred to in the preced-
ing paragraph is sealed endwise to the frame
standards { and 2, as will now ‘be described.

The endwise sealing of the printing roller to
standard § is a substantial duplication of its
endwise sealing to standard 2. Accordingly, only
the sealing to standard { will be described, refer-
ence being had primarily te Fig. 6.

The arcuate flange 24 of retainer 23 has its
‘outer surface at a radius egual to the radius of

~ the smallest printing cylinder for which the ma-

45

50

55

70

chine is designed. Thus, the outer surface of
flange 2§ constitutes a stationary extension of
printing surface §{ when the smallest printing
cylinder is being used. For larger printing cylin-
ders, the outer surface of flange 24 is, in effect,
appropriately increased in radius by a removable
segment 93. The atcuate length of flange 24 (and
segment 93) is sufficient to extend beyond seal-
ing strips 67 and 83 (Fig. 5) so that those strips
meake sealing engagement with the outer surface
of flange 24 (or segment 93). The doctor knife
26 also makes sealing engagement with the sur-
face of flange 24 (or segment $3), and in recip-
rocating it does not completely leave the flange
(or segment): Thus, sealing strip 67 can have its
edge relieved throughout the axial length of
printing surface {1, so that it does not engage the
printing surface, which is sealed by the doctor
knife 26. '

The end of the printing cylinder 10, and the

free end of flange 24 (and segment 93) are ac-

curately ground so that the flange 24 (and seg-
ment 83) make a sealing fit with the end of the
printing cylinder. Frame standard | is in seal-
ifig engagement with bearing cap (9, which in
turn, is in sealing engagement with the periphery
of retainer 23. The inner surface of retainer 23
is sealed by gland 26 to sleeve 15; and sleeve 5
is in sealing engagement with journal extension
12. Thus, it will be seen that the printing cylin-
der is sealed endwise to frame standard {; and it
is correspondingly sesled to frame standard 2.

The ends of sealing strips 67, 83, 9!, and 92
are all accurately fitted against fiat ground sur-

2,217,191

faces of standards 1 and 2, so as to make sesl-
ing fits therewith while permitting sliding move-

. ment of the strip ends with respect to the stand-

ards | and 2. The ends of support 35 and mani-
fold 78 are-likewise fitted and sealed to stand-
ards § and 2.- The end walls 78, 784 (Figs. 5
and 6) of the ink reservoir 70 have curved bosses
760, 160 which make sealing engagement with
standards { and 2. FEach of these bosses has a
flat ground face, so engaging a fiat face on the

. standard as to permit the pivotal downward

movement of the reservoir for cleaning.

It will be seen that various operating .parts of
the machine have been utilized as part of the
sealing system without impairing their primary
functions. This has been accomplished with con-
venience and simplicity; and the sesled system
has been adapted for various applicational needs,

-some of which will be discussed later.

Web supply mechanism

This is best seen in Figs. 1, 2, 5, and 6. A shaft
{38! carries a roll of web 130, which roll is tele-

scoped onto the shaft and clamped thereto in .

any suitable manner. One end of the shaft 131
is journaled in the bottom of an inclined slot {3ia
(Fig, 2) in frame standard 2. The other end
of shaft 13 is journaled in the bottom of an
inclined slot . 13{b (Fig. 1) in frame standard (.
As shown in Fig. 6 the shaft 13f is provided ad-
jacent to its ends with shoulders {3ic, {81c which
prevent excessive end play of the shaft. The up-
per end of slot 13ib is enlarged as shown so that,
when the shaft is lifted upwardly, one shoulder
18ic can be pushed into the enlargement and the
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shaft canted and removed for replacement of roll

130.

Keyed to shaft; i3{ is a gear 132 which, when
the shaft is in place, meshes with a gear £33.
Gear 133 is fixed on a stub shaft to which is also
fixed a brake drum {34 located outside of stand-
ard 2. Pivoted to standard 2 is a brake (35 (Fig,
2) having a lining 136 which is urged against the
brake drum by spring $38.

A shaft 189 is- journaled in frame sta.ndards {
and 2 and extends outside of each of them. Af-
fixed to this shaft, just inside of standards | and
2 are links 140, (48. ‘'These links carry a weight
roller i4{ under which the web {45 passes, as
shown in Fig. 5. When the web is pulled to
set it in motion, the inertia of supply roil 130
does not have to be instantaneously overcome, as
roller {41 rises thereby making a certain length
of the web available to the printing mechanism.
Continued pulling of the web, or the weight of
roll (41, or both, act te pull the web from the
supply roll. As this happens, roll 181 descends
and moves shaft 139 counterclockwise as viewed
in Fig. 2. Such movement of shaft 39 causes
cam {44 to engage, and increasingly apply pres-
sure to, roller i31. This increases the retarding
pressure of brake 135 until the downward move-
ment of roller {41 is checked by a balanced con-
dition having been reached. ’

Affixed to shaft 139 on the operator’s side of
the machine is a link 142, provided with an ad-
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Justable counterweight 143 by which the weight

action of roller {14! may be modified.

The supply mechanism disclosed makes the
web available to the printing mechanism at sub-
stantially constant tension as the diameter of
the supply roll diminishes. Counterweight (43
is so set that, at the smallest diameter of the
supply roll, the tension produced by weight roller
141 is sufficient to overcome the action of brake
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135 when set by spring 138 alone. Supplementary
braking pressure that is particularly needed on
larger supply-roller diameters is supplied by cam
144, Thus,‘ the effective weight of roller 141 de-
termines the tension at which the web is deliv-
ered to the printing mechanism.

Pressure roller, and guzdmg and feeding mecha-
nisms

These parts are compactly arranged inside of
the hinged cover 3. With the cover open, all of
these elements may be readily moved out of the
way to give access to the printing cylinder, ink-
ing manifold, and doctor knife assembly; and
restoration is accomplished by simply swinging
the parts into operating positlon and closing and
latching the cover.

With conventional rotary mJtaglio printing
presses, the length of the printing cylinder im-
pression is equal to the peripheral length of the
printing cylinder, “Length of the printing cylin-
der impression” or “length of the impression,”
means the length of web which passes the print-
ing cylinder during one complete printing cycle,
without regard to whether or not the printed de-
sign occupies the entire length of the “impres-
sion,” and without regard to whether the print-
ing cycle involves one, more than one, or less than
one revolution of the printing cylinder. As pre-
viously pointed out herein, my invention pro-
vides for the insertion of printing cylinders of
different sizes to vary the length of the printing
cylinder impression. Additionally, I provide
means (referred to later) whereby impressions of
different lengths may be made from the same
printing cylinder; and this has 1mportant indus-
trial applications.

Pressure roller {11 (Figs. 5 and 6) is journalled
in ball bearing units 101 and 102. These bearings
are mounted respectively in similar links 100
and 1081’ (see also Figs. 3a¢ and 3b) which are
pivoted to shaft 8 that also forms the pivot for
cover 3. The free ends of links 100 and 101’ are
tied together by bridge 109 (Figs. 5, 3a and 3b)
so that the alignment of bearings 101 and 102 is
maintained. In operating position the axis of
the pressure roller is located approximately di-
rectly above the axis of the prmtmg cylinder, as
shown in Fig. 5.

Links 100 and (00’ are provided respectively
with L-shaped extension lugs 103 and 103’ (Fig.
6), to which are affixed studs 104 and 104’ for
rollers 105 and 105°. These rollers are adapted to
cooperate respectively with cams 16 and 21 that
are driven synchronously with the printing cyl-
inder. When it is desired to produce printing cyl-
inder impressibns corresponding in length to the
peripheral length of the printing cylinder, cams
16 and 21 are so made or set as to not affect the
links 100 and 108’ on which the pressure roller
is mounted. When it is desired to produce print-
ing cylinder impressions of lengths less than the
peripheral length of printing cylinder 10, cams
16 and 2| are provided with active sectors cor-
responding to that portion of the periphery of
printing cylinder 10 which is to be omitted from
the length of the impression. Thus, the web is
fed and printed throughout the inactive zone of
cams {6 and 2f; but in the active zone of the
cams, pressure roller 111 and the web are elevated

.and the printing cylinder 10 rotates idly without

the web being advanced.

In operation the printing cylinder {0 is power
driven. While the web is being advanced by the
printing cylinder, the pressure roller {11i is fric~
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tionally driven through its pressure contact with
the moving web. When cams 16 and 21 elevate
the pressure roller, its rotation is stopped by a
spring pressed brake {13 (Fig. 6). .

A guide and spacing roller 107 (Fig. 5) is also
rotatably supported by links {00 and 100°. The
bearings (not shown) for roller 107 are in blocks

" which may be clamped in different positions along

slots 106 in the links, to shift the position of
roller (071 for a purpose to be described Ilater.
If desired the bearing blocks for roller 10T may
eéach be provided with an index, while each of
links 100 and 100’ is provided with a cooperating
scale, to facilitate alignment of roller 101.

Also pivoted to shaft 8 is a second pair of links
t14 and (14’ (Figs. 5, 6, 3¢ and 3b) which are
positioned higher than links 100 and 100’. As
shown in PFig. 6, links 114 and 114’ carry bear-
ings 116 and (16’, respectively, which rotatably
support a feed roller shaft [18. A bridge 122
(¥ig. 5) ties together the free ends of links (14
and 114’, thereby maintaining the alignment of
bearings’ 116 and (16’. Adjustably fixed on
shaft (19 are yielding feed roller members 120,
120 which engage the edge portions of the web
as it passes over pressure roller (1.

Shaft 119 and pressure roller ili are geared
together by gears 112 and 12 (Fig. 6). So long
as the pressure roller is being frictionally driven
by the moving web, feed rollers 120, {20 are,
therefore, driven to advance the web from the
bottom of pressure roller fll over guide and
spacing roller 107, to feed rollers 120, 120. The

"advancing of the web from supply roll 130 to

the bottom of the pressure roller (i1 is effected
by the rotation of the printing cylinder 10. .‘The
peripheral speed of feed rollers 120, 120 may be
equal to the peripheral speed of the printing cyl-
inder. However, to insure that the web will be
kept taut over roller i07, the peripheral speed
of feed rollers 120, 120 may be somewhat in ex-
cess of the peripheral speed of the printing cyl-
inder.

Links {14 and {I# are provided with bosses
({1, 11T (Figs. 7 and 6) from which spring
pressed bplungers 118, 118 project upwardly.
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When the cover 3 is forced closed by handle 3a

and latched by latch 3b (Figs. 1' and 4a) the

plungers 118, 118 are engaged by the cover and

yieldingly depress yielding feed rollers 120, 120.
When rollers 120, 120 are unstressed they pref-

"erably have a diameter larger than the pitch

diameter of gear (21, while pressure roller {i{
preferably has a.pproxima.tely the same diameter:
as the pitch diameter of gear 112, Thus before
plungers (18, 118 are depressed, gears (12 and
121 loosely mesh with their pitch circles out of
contact with one another.
ers 118, (18 (with resultant yielding of feed
rollers 120, 120) brings the pitch circles of gears
112 and 121 into contact, or nearly so. Links
100, 100’ and {14, 114’ are provided with abut-
ting projections which arrest the movement of
shaft 119 toward pressure roller 111 when the
pitch circle of gear 121 has been brought tan-
gent to the pitch circle of gear t12. The final
closing movement of the cover causes pressure
to be transmitted through these abutting pro-
jections to yieldingly press the bottom of the
pressure roller 111 against the web and toward
the printing cylinder 10. When the pressure
roller i1 (and associated parts) are elevated
by the action of cams (6 and 2{, the springs
within plungers 118, 118 y1e1d as requn'ed to per-
mit the movement,
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Depression of plung- .
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Cutting mechanism o

The cutting mechanism is best seen in Fig. 5,
but parts of it also appear in Figs. 3¢ and 3b.

Extending scross the top 3, and parallel to the
axis of the printing cylinder, is an angular brack-
et 123. A cutting knife §28 is secured to bracket
123 by cap screws (24a; and the knife is made
vertically adjustable by .any suitable means, such
as slots 1245 (Fig. 3b)=in the knife.

Along the bracket 123 are several boss por-
tions 128 (one shown) which accommodate
spring-pressed plungers (26 that support a
clamping bar b of yielding maferial. Secured to

- the bottom of bracket i23 are retainers 127 (6ne
‘shown) which so limit the downward movement

of plungers 127 as to establish a predetermined

normal spacing between the lower face of clamp-,

ing bar b and the top of bridge 108. Secured
to bridge {68 is a second cutting knife {09, and

. also g platform {18, The parts are so adjusted
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‘yond platform 110.

that, when bridge 188 is elevated sufficiently,
cutting knives 108 and {28 make shearing en-
gagement and sever the web.

When the machine is so operated that the:

length (or spacing) of the printed impression is
less than the peripheral length of the printing
cylinder, bridge {88 (among other things) is ele-

vated by cams {6 and 24 (Fig. 6) while the print- -

ing cylinder turns idly. If it is desired to sever
the printed web (e. g. for making printed slips
or package wrappers) the cams i€ and 2{ are

"so arranged that culting knife 08 will be ele-

vated sufficiently to sever the web. In this ele-

o vating movement the web. is first clamped be-

tween bridge 108 and clamping bar b; then the
web Is severed by cutting knives 09 and 124.
The cut slip falls onto platfoerm 110, from which
it may be removed by hand or by suitable me-
chanical means. The position of the line of
severance with respect to the printing is governed
by the position of roller 107. This roller may
be shifted along slots (06, as previously de-
scribed, to vary such position of the line of sever-
ance.

If repeat prinfing of the web is desired, with-
out severance into slips (or the like), cams 16
and 2(1 are so arranged that any elevation of
bridge 108 to permit idle rotation of the printing
cylinder is insufficient to bring the cutting knives

109 and 124 into shearing enga.gement

Threading the machine

The web 145 (Fig. 5) passes from the supply
roll 130, under weight roller 44, over guide
roller 146, between the printing pyllnder 10 and
pressure roller ilf, over guide roller (07, be-
tween pressure roller {1{ and feed rollers 120,
120, between bridge 108 and clamping barb, be-
tween the cutting knives 109 and 124, and over
platform 11§0.

To thread the web, the cover 3 is opened and
100’ and (14, 114’ are swung back to
the position shown in Figs. 3a and 3b. This moves
the cutting. mechanism and rollers {11, {07, and
120, away from the printing cylinder. The lead-

ing edge of the web is drawn under roller 141; over
‘roller (46 and beyond the printing cylinder 10.

Then the links 100, 100’ are swung down, bringing
rollers 107 and {11 to the position shown in Fig. 5.

The leading edge of the web is next drawn around.

roller '10T and over roller 111 to a position be-
Then links {4, 114’ are
swung down, meshing gears 112 and {2{ (Fig. 6)
and bringing feed rollers 120, 120 to the position
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shown in Fig. 5. Finally cover 3 is closed and
latched, which brings cufting knife 124 to the
position shown in Fig. 5.

' Drive and electrical controls

sAs previously described, the machine includes
such mechanical connections that all driven varts
will be actuated in coordination if rotation be im-
parted to sleeve 28 (Fig. 6). In keyed relation to
this sleeve is a drive gear, or sprocket, G (see also
Fig. 2) to recelve driving power from an electric
motor M (Fig, 2) that is mechanically suitably
connected to the gear G to drive the same. Thus,
all elements of the press are operated by a single

+ driving connection to s source of motive power.

Por certain uses, I may provide the press with
automatic controls which cause it to stop after
each printing cycle. This makes it possible to
print single slips, one at a time as required. Also
I may provide for semi-automatic operation of
the press in printing such slips, the removal of
one printed slip being utilized te initiate the
printing of the next slip. . _

Suitably insulated and mounted on the frame
standard 2 (Fig, 2) are moyable contacts 1568 and
{62 which are spring biased away from stationary
contacts 15! and 53 respectively. Pivoted to
cover 3 is a bell crank lever 154 having a vertical
leg adapted to engage contact {62, A spring {54a
bieses bell crank lever 154 with sufficient strength
to overcome the bias of contact 152 and close the
same when lever 154 is free to move. A shaft 155
extends across cover -3; and keyed or pinned to
the end of the shaft is a bell crank lever {56.
This lever is movable to close contact 158, but is
biased in the opposite direction by spring (56a.

‘Inside of cover 3 (Fig. 5) shaft 185 is provided
with a fixed arm 167 having a yielding friction
pad 158. Extension 103’ (Figs. 2 and 3b) of link
§00’ is adapted to engage the adjustment screw
of bell crank lever {54 when roller 105 is moved
up by its cam (as previously described) to sus-
pend the advance of the web.

Assume that the machine Is in operation, with
the printing cycle in progress. The electrical
contacts are then in the positions shown in Fig. 2,
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the circuit to the motor M being maintained by .

relay R. The holding circuit for relay R is
through connection 160, contact 150, contacts 153
and 152, and connection 16f and switch 164 to
the line. At the end of the printing cycle roller
105 is raised by cam 21 (Fig. 6) and printing is
suspended. Cam 21 is so arranged that as the
end of the complete machine cycle is approached,
roller 105 will be given a final upward movement
_beyond that required for severing of the web by
the cutting knives 109 -and 124 (Fig, 4). In this
final movement, extension 103’ moves bell crank
lever 154 and permits contacts 153, 152 to open.
This breaks the holding circuit of relay R, allow-

ing the relay to open and stopping driving motor

‘M. Thus the press stops with the bridge 108 (Fig.
5) in its uppermost position.

Attached to extension 103’ is a latch-engaging
hook 162 which moves upwardly with extension
103, allowing latch 163 to advance so that its
upper portion engages the end of the horizontal
arm of bell crank lever 158.

With the bridge 108 in its uppermost position,
the severed slip on shelf 110 (Fig. 5) is clamped
against the friction pad 158. When the slip is
withdrawn, the pad moves with it, rotating shaft
155, thereby movihg bell crank lever (58 clock-
wise as viewed in Fig, 2. This closes contacts 150,
{61 which complete the circuit to relay R, so that
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After contacts:
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the relay operates and starts the driving motor M.
Latch 163 is arranged to hold bell crank lever 156
in its operated position, thereby maintaining con-
tacts 150, 151 closed as the press starts to operate.
The initial movement of the press causes exten-
sion 103’ to descend, which allows bell crank lever

154 to rotate clockwise and close contacts (52, 153.

This restores the original holding circuit for relay

i53 and 152, and connedétion 161.
152, 153 are closed, hook 162 retracts latch 163

and permits bell crank lever 156 to return to its -

initial position and contacts 158, 151 to open.
When the machine cycle is completed, contacts
152, 153 are again opened and the machine stop-
ped. If it is desired to operate the press contin-
uously, switch 164 is shifted from contact 165 to
contact 166, thus connecting the motor M for
continuous operation. For continuous operation

friction pad 158 may be removed, and table 110.
be inclined downwardly so that the slips will drop

onto a conveyor (if slips are being printed). If
the web is not being severed into slips, the printed
web may be appropriately handled as it leaves the
machine.

If desired, the machine may be arranged to
operate automatically through a series of cycles
when it is started by extracting a printed slip.
In such case, the machine would function to
automatically print a definite number of slips
and then stop. In this case bell crank lever (54,
instead of being elevated by extension 103’ could
be elevated by a machine part operating on a
reduced gear ratio. For example, if it were de-
sired to print three slips in a series, bell crank
lever i54 could be operated by a machine part
arranged to rise once in three revolutions of the
printing cylinder. This modification is illus-
trated in connection with Fig. 12.

Characteristics and adaptations of the press

The. inventor provides'a printing press which -

can be readily adapted for various types of opera-
tions, and for ‘various industrial applications.

The parts are simply constructed and compactly

arranged. A complete machine, including paper
supply, may be arranged to have all operating
parts actuated in coordination from a single
source of motive power.

Substitution of printing cylinders of different
sizes is readily effected. 'Also, printing cylinder

 impressions of different lengths may be made

60
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from a single printing cylinder. The ink supply
may be so well sealed that the machine can
stand idle over considerable periods of time and
remain always ready for immediate use. 'This is
very desirable for the printing of individual slips.
For such use the engraving on the printing cylin-
der is so arranged that the machine stops with
all of the engraving within the sealed ink hous-
ing. ‘This means that in stopped position, the
exposed portion of the printing cylinder (the
short arc in PFig. 5 between the doctor knife 26
and sealing strip 83), is a plain cylindrical sur-

5 face that has been wiped clean by the doctor

knife. Thus, no ink coated parts are left cxposed.

Several different prints may be selectively .
.made from a single cylinder by providing the en-

gravings therefor on one cylinder and selectively
printing from that cylinder. The selection may
be made by substituting different sets of cams
{6 and 21 (Fig. 5) which have their inactive
sectors in different angular positions with re-
spect to the printing cylinder 10. To select any
one engraving for printing 1t is only necessary

7

to install a set of cams 16 and 21 having active
sectors covering that arc of the printing cylinder
which is to be rendered inactive or non-printing.
‘Such selection may similarly be made by arrang-
ing the cams 16 and 21 to be rotatively adjust-
able with respect to the printing cylinder. In
this connection, it should be noted that (with
sufficiently rigid construction), the web is lifted
from the printing cylinder if an active sector of
either cam 16 or 21 is in engagement with its
roller (105 or 105’). Thus, cam 6 may be made
to render the printing cylinder inactive through-
out one sector, while cam 21 continues the print-
ing cylinder inactivity throughout a succeeding
sector.

By the use of different sets of cams 16 and 21,
a wide variety of operating characteristics can
be achieved. The sectors of activity of the cams
may be varied in length, as well as angular loca-
tion. Also the amount and rate of life imparted
to roller 105 and 105’ may be varied. I also con-
template that the same results can’ be achieved
by replaceable and/or adjustable segments which
actuate the rollers {05 and {09’ and which can
be shifted to vary the angle of the active sectors
of the cams, as well as the rotative locations of
the sectors and the amount and rate of lift im-
parted to rollers 105 and 105°.

These various modifications and adaptations
of the press are illustrated diagrammatically in
Figs. 12, 13; and 14 of the drawings.

Figs. 12, 13 and 14

The web 145 passes from supply roll 170 over
guide roller 171 and between printing cylinder
112 and pressure roller 174. Subsequent to the

- printing, the web passes between feed rollers

175 and 116, and is delivered between the blades
AT1 and 1718 of cutting shears. Between the
printing cylinder 112 and feed rollers 115, T8,
the web may pass over two rollers {79 and 180,
which are so arranged as to vary the distance
which the web must travel in moving from the
printing cylinder to the cutting shears. The axis
of roller 179 is stationary, but roller 180 is rotat-
ably mounted on a swinging frame 18{ which is
pivoted coaxially with roller 119. By swinging
the frame 181 and locking it to a sector 182 by
set screw 184, the adjustment is made to vary

the length of the travel of the web between the °

printing cylinder {72 and the cutting shears.
This adjustment permits severing of the web at
any selected point in the printing cylinder im-
pressiorn.

=
The various driven elements of the press are

mechanically connected together to be actuated
from a single source of power indicated as an
eléctric motor (85. To permit a clear and con-
venient diagrammatic showing of the operating
relationships of the different parts, bevelled gears
liave been indicated in Fig. 12 of the drawings.
However, in actual machine construction, it is
preferable to so arrange the parts as to permit
the use of spur gears or the like. As shown in
the drawings, the motor drives shafts i86a and
-186b, which are in effect a single shaft. By means
of shaft 187, power is transmitted to the print-
ing cylinder (12 to rotate it at predetermined
speed, which may be the speed of the, motor.
A cam (88 (to be referred to later) is driven in
coordination with the printing cylinder 172 by

_ power transmitted to it through shaft 189, phase-

change coupling 190, shaft 191, variable speed
mechanism 192, and shaft 193, which is geared
to the drive shaft. At least one of feed rollers
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115 and 176 is driven in coordination with the
printing cylinder 172, the driving power being

transmitted from the drive shaft 186b through

shaft 194, variable speed mechanism 195, and
shaft 196. The movable blade {17 of the web

cutting shears is adapted to be actuated by cam

197, which is also driven in coordination with
the printing cylinder 1712. The power for driving
the cam 197 is derived from the power shaft 186b
through shaft 198, variable speed mechanism
199, shaft 200, phase-changing coupling 281, and°
shaft 202, ‘ .
Pressure roller 114 is rotatably mounted on a
pivoted frame 203, which is adapted to be rocked
by cam {88. When the inactive (or low) gzone
of cam (88 is in contact with roller 204, the
pressure roller {74 holds the web (85 in con-
tact with the printing cylinder (72, Accord-
ingly, throughout the inactive zone of cam 188
the web is printed with any design which passes
the printing zone of the printing cylinder #72.
However, during the active (or high) zone of
cam 188, the pressure roller 114 is elevated, with
the result that the web is out of contact with

the printing cylinder and no printing play takes-

place. ]
While the web is out of contact with the print-

‘ing cylinder, it is, nevertheless, advanced. by
. ‘feed rollers {15, §718, which may be driven at.

the same peripheral speed as the speed of the
printing cylinder 172. By means of variable
speed mechanism 195, the peripheral speed of
feed rollers {75, 1716 may be adjusted to con-
form with the peripheral speed of different sizes
of printing cylinders 172 which may be inserted
into the machine. Variable speed mechgnism
189 provides an adjustment so that the cutting
shears may be set to operate at any desired fre-
quehcey in' relation to the cyclic operation of the
machine; for example, the web may be severed
into 'lengths corresponding to one, less than
one, or more than one revolution of printing
cylinder 1712. Phase-change coupling 201 pro-
vides a means whereby the point of severance
may be located on the web, though a similar
location may be effected by adjusting the posi-
tion of roller 180.. Variable speed mechanism
182 permits the control cam (88 to be rotated
at various cyclic rates in relation to the rotation
of the printing cylinder {12. Also phase-change
coupling 190 permits any inactive sector of cam
188 to be located in coordination with any se-
lected peripheral zone of the printing cylinder
1712, -

The press may be so controlled that upon
being set in operation, it automatically stops
after one or more printing cycles (e.-g. after
printing and cutting one or more slips). " This

‘control may be the same as that previously de-

scribed in connection with Figs. 2 and 5; and it
is so illustrated in Fig. 12.

A cam 300 is shown as driven from drive shaft
186a through shaft 30f, variable speed mech-
anism 302, shaft 303, phase change coupling
304, shaft 305, and shaft 306. Thus cam 300
may be set at any phase with respect to the
printing cylinder; and for each revolution of
the printing cylinder, this cam may make one,
more than one, or less than .one revolution.
Once each revolution, cam 300 elevates member
310 and stops the press. The startiig and stop-
ping of the press is effected by controlling motor
185 with a mechanical and electrical system as-

sociated with member 310. In Fig. 12 such me-

75

chanical and electrical system is identical with

.from Fig. 2.
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that shown in Fig. 2 and previously described;
and in Fig. 12 the same reference characters are
used to designate the respective parts duplicated

Fig. 13 shows more clearly the diagrammatic
phase-change couplings 180, 201, and 301. The
driving 'shaft of the coupling is keyed to a collar
205 and the driven shaft is keyed to an abutting
collar 206. Set screw 207 secures collar 205 to
the driven shaft for the transmission of power.
By loosening the set screw, the driven shaft can

be rotated with respect to the driving shaft to

change the operating phase of the part actuated
from the driven shaft.
adjustment, the contiguous ends of collars 205
and 206 may be provided with a scale and co-

operating index as shown in the drawings.

As referred to in connection with Figs. 1 to 11
of the drawings, the control cam for elévating
and depressing the pressure roller may be of g
suitable adjustable type. One-6f ‘such type of
adjustable cam is shown in Fig. 14.- Affixed to"

‘the cam shaft is a cam element 2{0 having an

active (or high) zone which extends clockwise
from the line s to the line £. Rotatably mounted
on the cam shaft is a replaceable and adjustable
cam element 2¢{ having an active zone extend-
ing clockwise from the line u to the line ». At-
tached to cam shaft 212 is 5 collar 213 which
holds the adjustable cam element 2!1 against
the main cani element 210. A bolt 208 passes
through an arcuate slot 209 in the adjustable
cam element and is threaded into the main cam
element. The cam roller ¢ has a face wide
enough to engage both the edge. of the main
cam element 2i0 and the adjustable cam ele-
ment 211. By setting the adjustable cam ele-
ment to effect various degrees of overlap of the
active zones of elements 218 and 211, the effec~
tive active and inactive Zones of the cam are
varied. .

Figs. 15 to 23

These figures show a few of the many print-
ing effects that may be produced by a press
such as illustrated in Fig. 12 of the drawings.
The webs shown in these figures represent the
web after it has been acted upon by the print-
ing cylinder. For the sake of illustration, the
printing cylinder is assumed to be engraved with
either a square design, or a circular design, or
both. Each desigh printed on the web is illus-
trated in full lines. Where a design on the
printing cylinder passes the printing zone with-
out being printed (due to pressure roller 114,
Fig. 12 being elevated), the location of such de-
sign- with respect to the web is indicated in
dot-dash lines in Figs. 15 to 23. .

For each of Figs. 15 to 23 the printing cylinder

is the same size and cam 188 is the same, though 60

rotated at various speeds relative to the printing
cylinder. In each of these figures, one printing
cylinder revolution corresponds to the web length
between consecutive of the vertical dot-dash lines.

However, the location of these lines has nothing 65

to do with the beginning and end of the printed
slips (if such are being made) as the web may
be s0 severed as to place the design on any se-
lected part of the slip.

For Fig. 15, the control cam (I88 in Fig, 12) 70

rotates synchronously with the printing cylinder
which has one square engraving, The cam action
graph 188a indicates that the web is in contact -
with the printing cylinder during intervals I (five

shown) and out of contact during intervening 15

b
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intervals k. Accordingly, web 145a is printed as
shown, with one rectangle per printing cylinder
revolution; and the length of the printing cylin-
der impression is equal to arrow 400q, which is

" the peripheral length of the printing cylinder.

To print the web (45D shown in Fig. 16 it is
only necessary to so adjust the speed of cam 188
that it makes one revolution for each two revo-
lutions of the printing cylinder. In other words,
the cam runs at half the angular speed of the
printing cylinder. As indicated by cam graph
188D, the design is printed only every second revo-

lution of the printing cylinder, so that the print- -

* ing cylinder impression is twice the peripheral

15
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length of the printing cylinder, as indicated by
the length of arrow £00b.

Fig. 17 shows the effect of reducing the an-
gular speed of the cam 188 to one third that of
the printing cylinder as indicated by graph l88c.
The design is printed on web {45¢ only once every
third revolution of the printing cylinder; and the
printing cylinder 1mpressmn has a length equal
to arrow 400c. .

In Fig. 18 the web {454 is printed the same as
the web in Fig. 17. 'The printing cylinder im-

pression has the same length as indicated by’

arrow 400d. However, the result is obfained by
rotating the control cam at two-thirds the an-
gular speed of the printing cylinder, the cam
action being indicated by graph 188d.

For Figures 19 to 23, the printing cylinder has
both square and circular engravings.
in continuous contact with the web, it would print
the web 145e shown in Fig. 19, the length of the

. printing cylinder impression being indicated by

arrow 400e.

If this two design cylinder is used with the
cam 188 operating as for Fig. 15, it prints a web
{457 as shown in Fig. 20, This is the same as
web .145a, the circular design being blanked out
by the cam action indicated by graph 188/, The
length of the impression is that of arrow 400f.

By cutting the cam speed in half as indicated
by graph 188¢g, Fig. 21, the web 145g is printed.
This is the same as web {45b, Fig. 16, the length
of the printing cylinder impression being that
of arrow 400g.

For Fig. 22, the cam is operated synchroncusly
with the printing cylinder as indicated by graph
i88%. However, the phase of the cam is shifted
180 degrees from the condition indicated in Fig.
20. Thus, the web {45h is printed with the cir-
cular design instead of the square design. Arrow

- 4007 indicates the length of the impression, which

55

60

65

.. gear sets. Thus even with a cam speed near fo .

75

is equal to the peripheral lengthi of the printing
cylinder.

For Fig. 23, the cam {88 is slowed to half speed
as indicated by graph i88i. The result is that
the length of the impression is doubled as indi-
cated by the length of arrow 400i; and web 1457
is printed with the circular design every second
revolution of the printing cylinder.

From these examples, it will be apparent that
a variety of effects may be produced by suitably

correlating the angular speeds of the control cam .

and printing cylinders. These may be related
after the manner of ratios used in hunting tooth

the cylinder speed, the length of the impression
may be made several (or even many) times the
peripheral length of the printing cylinder. Also,
the same cylindér may have various designs
which may be printed selectively or in various

‘chosen combinations.

In compliance with the pa,tent statutes, I have
disclosed the best forms in which I have con-

Operated

9
templated applying my invention. However, it
will be understood that the disclosures are illus-
trative and not limiting.

What I claim is:

1. In a rotary intaglio printing press including
a printing cylinder and a fountain housing hav-
ing means for wiping the cylinder to condition
it for printing, the improvement which com-
prises: an ink reservoir, a pivetally mounted sup-
port for the wiping means, and @ sealing element,

all three included in the fountain housing, said.

support having a curved face extending length-
wise of the printing cylinder, and said sealing
element being in sealing engagement with said
curved face and also in sealing engagement with
a wall of. said ink reservoir.

15

2. In a rotary intaglio printing press adapted

to accommodate printing cylinders of different
diameters and including a fountain housing hav-
ing means for wiping the cylinder to condition it
for printing, the improvement which comprises:
an ink reservoir, a support for the wiping means
pivotally mounted for cooperation with different
sizes of printing cylinders, and a sealing element,
said reservoir, support, and sealing element being
included in the fountain housing, said support
having a curved face concentric with the pivotal
axis of the support, and said sealing element
being attached to a side wall of said reservoir

and making sliding sealing engagement with said.
-curved face, whereby said side wall is in sealed
connection with said support when the support.

is in the different positions. corresponding to the
different sizes of printing cylinders. ’
3. A rotary intaglio printing press comprising:

a printing cylinder; .a fountain, housing; frame
standards having portlons thereof included in the
fountain housing; a doctor knife in engagement
with the cylinder to wipe the cylinder preparatory
to printing, the doctor knife approaching the
cylindér in a direction that is nearer to being
tangential than it is to being radial; means to

. reciprocate the doctor knife lengthwise oi the

printing cylinder; and a non-reciprocatory curv-
ing ‘member deflecting the wiping edge of the
doctor knife, the direction of deflection being
away from a plane tangent to said cylinder and
toward a plane radial to said cylinder, and the
ends of the curving member being in engage-
ment with said frame standards to aid in sealing
the fountain housing.

4, A rotary intaglio printing press comprising:
3 printing cylinder, a support pivoted on an axis
parallel to the axis of said ¢ylinder; a doctor
knife reciprocably supported by said support, ad-
justment means operable to swing said support
on its pivotal axis and thereby move said doctor
knife out of and into wiping engagement with
said cylinder, and means to yieldingly bias said
doctor knife into wiping engagement with said
cylinder whereby the wiping pressure is main-
tained as the wiping edge of the doctor knife
wears back.
- 5, In a rotary intaglio printing press adapted
to ‘accommodate printing cylinders of different
diameters, the improvement which comprises: a
doctor knife for wiping the printing cylinder; a
support for.the doctor knife pivoted on an axis
parallel to the axis of the printing cylinder; and
mechanism for both rotatively adjusting said
support to locate the doctor knife for engage-
ment with printing cylinders of different sizes

and for rotatively biasing the support to estab-

lish. wiping pressure, said mechanism comprising
a first arm pivoted coaxially with said support,
means to secure sald arm in different angula,r
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positions, a second arm also pivoted coaxially
with said support, means to releaseably lock said

-two arms together, a third arm fixedly secured

to said support, and spring means to rotatively

bias said third arm with respect to said second

arm.
6. In a rotary intaglio printing press adapted
to accommodate printing cylinders of different

* diameters, the improvement which comprises: a

doctor knife for wiping the printing cylinder; @
support for the doctor knife pivoted on an axis
parallel to the axis of the printing cylinder; and
mechanism for both rotatively adjusting said
support to locate the doctor knife for engage-
ment with printing cylinders of different sizes
and for rotfatively biasing the support to estab-
lish wiping pressure, said mechanism compris-
ing a pressure-receiving arm connected with said
support to transmit rotative movement and pres-
sure to the support, spring means engaging said
pressure-receiving arm to rotatively bias the
same, means to sustain the reactive force of said
spring means, and means to fix said sustaining
means in different angular positions with respect
to rotative position about the axis of said doctor
knife support.

7. For a rotary intaglio printing press, the
combination of: a doctor knife support having a
longitudinal bore and a guide slot extending out-
wardly from the bore, a reciprocatory shaft posi-
tioned in said bore, and a doctor knife holder
having a longitudinally extending key portion
fitted into said slot and attached to said shaft.

8. In a rotary intaglio printing press, the com-
bination of a pivotally mounted doctor knife
support having a longitudinal bore and a guide
slot extending outwardly from the bore,"a re-
ciprocatory 'shaft positioned in said bore and ex-
tending beyond at least one end of the bore,
and 2 doctor knife holder having a longitudinally

. extending key portion slidably fitted into said

slot and attached to said shaft,

9. In a rotary intaglio printing press, the com-
bination of a .pivotally mounted doctor knife
support having ‘a longitudinal bore concentric
with its pivot and also having a guide slot ex-
tending outwardly from the bore, a reciprocatory
shaft positioned in said: bore and extending be-
yond at least one end of the bore, a doctor knife
holder having a longitudinally extending key
portion slidably fitted into said slot and attached
to said shaft, and means in engagement with the
extending portion of said shaft to reciprocate said
shaft and thereby reciprocate said doctor knife
holder. '

10. In a rotary intaglio printing press adapted
to accommodate printing cylinders of different
diameters and including a fountain housing hav-
ing means for wiping the cylinder to condition it
for printing, the improvement which comprises:
an ink reservoir, a pivotally mounted support, a
doctor knife supported by the support, and a
sealing element, said reservoir, support, doctor
knife and sealing element being all included in
the fountain housing, means to place said sup-

" port in different pivotal positions to locate said

doctor knife for cooperation with printing cylin-
ders of different diameters, said sealing element
being effective to seal said support to a wall of
said reservoir when the support is in the different
pivotal positions, and means to reciprocate said
doctor knife, said reciprocating means including
a reciprocatory element concentric with the piv-
otal axis of said support.

11. A rotary intaglio printing press comprising;

2,217,101

a printing cylinder having journal extensions, a
drive sleeve fitted to one of sald extensions to
support the same and rotate the printing cylin-
der, said sleéve having a worm portion, a recip-
rocatory doctor knife, and mechanism for re-
ciprocating said doctor knife, said mechanism be-
ing driven from said worm portion of the drive
sleeve, the driving connection including a gear
meshing with said worm portion.

12. Means for inking the printing cylinder of
a rotary intaglio printing press, said means com-
prising: an ink reservoir, a pivotally mounted

inking manifold movable into different pivotal. -

positions to cooperate with printing cylinders of
different diameters, said manifold having a pas-
sage through its pivot and having an elongated
discharge port in communication with said pas-
sage, said discharge port being adjacent to the
printing cylinder, and pump and conduit means
to'convey ink from -said reservoir to said mani-
fold through said passage in said pivot.

13. In a rotary intaglio printing press includ-
ing a printing cylinder and a fountain housing
having means for inking said- cylinder, the im-
provement which. comprises, an ink reservoir, a
pivotally mounted inking manifold, and a sealing
element, all three included in the fountain hous-
ing, said manifold having a curved face extend-
ing lengthwise of the printing cylinder, and said
sealing elemerit being in sealing engagement with
said curved face and also in sealing engagement
with a wall of said ink reservoir. '

14. A rotary intaglio printing press compris-
ing: a printing cylinder, and a fountain housing,
said housing including devices on opposite sides
of the printing cylinder, one of said devices being
an inking manifold and the other being a doctor
knife support, said fountain housing also includ-
ing an ink reservoir beneath the printing eylin-
der, and sealing means, the ink reservoir being
pivoted for movement from operating position
to a lowered cleaning position, and said sealing
means including a sealing element attached to
one wall cof the ink reservoir and operable to
make sealing engagement with one of said devices
when the reservoir is in operating position.

15. In a rotary intaglio printing press includ-
Ing a frame, a printing cylinder, and means for
inking the cylinder, the improvement which com-
prises: an ink reservoir pivoted to the frame for
movement from operating position to a lowered
cleaning position, the reservoir having a pcrt
passing through its pivot; and pump and conduit
means connected to withdraw ink through said
bort and deliver it to the printidg cylinder.

16. A rotary intaglio printing press compris-
ing: a printing cylinder, and a fountain housing,
said housing including an inking manifold on
one side of the printing cylinder, a doctor knife
support-on the opposite,side of the printing eyl-
inder, an ink reservoir beneath the printing cyl-
inder, and sealing means, the ink reservoir being

-movable from operating position to a lowered

position, and said sealing means ircluding seal-
ing elements. operable to seal the reservoir to
both said manifold and said support when the

reservoir is in operating position.

17. A rotary intaglio printing press compris-
ing: a printing cylinder, an inking manifold hav-
ing a discharge port adjacent to the surface of
the printing cylinder, a resilient sealing member

secured to the manifold alongside of said port

and adapted to project into sealing engagement
with the surface of said cylinder, means to move

‘the discharge port of sald maifold toward and
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away from the printing cylinder, and means to
bias the manifold to yieldingly urge said sealing
member against the surface of the printing cyl-
inder and sutomatically compensate for wear in
the sealing member.

18. A rotary intaglio printing press compris-

ing: a printing eylinder, an inking manifold hav-

ing a discharge port adjacent to the surface of
the printing cylinder, a resilient sealing member
secured to the manifold and adapted to.project
into sealing engagement with the surface of said

i1

cylinder, means to adjust and set the manifold
in different nominal positions for cooperation
with printing cylinders of different diameters,
and means operative in the different nominal
positions fo yieldingly urge the manifold toward
the printing cylinder to maintain sealing en-
gagement between said sealing member and the
cylinder as the sealing member wears in opera-
tion of the press.
' ADOLPH WEISS.
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