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1

This invention relates to intaglio printing
presses and has for an object to provide a press
of the above type having novel and improved
characteristics.

Another chject is to provide a multi-color in-
taglio press composed of g pluralily of units
each of which is provided with improved actuat-
ing and control mechanism.

Another objeci is to provide an intaglio press
in which the web to he printed is held against
the printing cylinder by 2 pressure roll and in
which means is provided for advancinz or re-
tracting the pressure roll to or from printing
position while maintaining a constant web ten-
sion. :

Another object is tc provide a multi-unit in-
taglio press of the sbove type in which the pres-
sure roll in each of the units may be controlied
independently without altering the web feed in
the remaining units.

Another object is to provide an infaglio press
having novel and improved means for comtrol-
ling the position of the pressure roll.

Another object is to provide in an inta~lio
press novel and improved means for supporting
and removing the printing cylinder.

Another object is to provide an intaglio press
in which the printiny cylinder is mounted on a
carriage which is carried on rollers to facilitate
removal thereof from the press.

Another object is to provide in a press of the
above type improved end register control mecha-
nism for adjusting the axial position of the print-
ing eylinder in accordance with registry require-
ments.

Another cbject is to provide a multi-unit in-
taglio press of the ahove type with commeon driv-
ing means for the various printing cylinders and
with improved running rezister control mecha-
nism for providing an accurate adjustment and
control of the running registry positions of the
various cylinders.

Another object is to provide, in an infa-lio
press, improved means for enclosing the inking
raechanism,. - ‘

Another object is to provide, in an intaclio
press, ink applicater tubes of novel and improved
construction.

Another cbject is to provide novel and im~
proved means for supporting and adjusting the
positions of the ink applicator tubes.

Another object is to provide a removable ik
reservoir and improved coupliny means to facili-
tate positioning or remeval therect.

Another object is fo. provide novel and im-
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proved supporting and ad;usting mechanism for
the doctor blade.

“Various other objects and advantazes will be
apparent as the nature of the invention is more
fuily disclosed.

The invention comprises generally a plurality
of press units each of which contains a printing
cylinder, web guide rolls, an adjustable pressure
roll and drying and exhaust mechanism. The
pressure roll is desi~ned to hold the web in en~
gagement with the printing cylinder during the
printing operation and is mounted to be ad-
vanced or retracted as desired without altering
the web tension and without changing the web
feed to or from the unit.

The drying mechanism includes g dryins cham-
ber throush which the printed web passes and
which is mounted on the top of the press frame
with downwardly extending vortions at ‘the two
sides of the frame forming a hood. 'The drying
chamber includes suitable heatin~ elemants-and &
blower for blowing air against the printed web.
A suction fan is also provided for removing the
vapor laden air from the web and discharging
the same in g suitable location. )

The printing eylinder is mounted on a éarriame
which is supported by wheels riding on a track
which facilitate the removal thereof from the
machine. The earrisge includes bearinz blocks
which are insertdable in the frame of the machine
and support the weight of the printinz cylinder
when the carria~e is in printin~ position. A hand
ratchet mechanism is provided which may be
used to ratchet the carriage into or withdraw the
carrigae from its printing position. When the
carriage is withdrawn sufficiently to remove the
bearing blocks from the frame it rests on its
rollers and may readily be moved away.

The ecarriase also carries ink applicator tubes
which are disposed on opposite sides of the print-
ing cylinder and are independently adjustable to
accommedate cylinders of different diameters.
An ink reservoir is mounted on separate casters
and is positionable to supply ink to the applica-
tor tubes throurh the couplin~ members which
are automatically separated when the reservoir
is removed. The reservoir carries the ink feed
pump and adjustiny valves for controlling the
supnly of ink to the respective tubes.

The carria~e also carries an end rezister con-
trol mechanism which provides for accurate ad-
justment of the axial position of the printing
cylinder and is controlled by & manually operable
hand wheel which is accessible from the front
of the machine. The printing cylinder is driven
from a main drive shaft which runs along the
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back of the machine and drives all of the units.
The connection to the main drive shaft is made
through suitable running register control mecha-
nism in the form of planetary gearing which pro-
vides an accurate control of the running register
of the cylinder.

The doctor blade is slidably supported on and
extends between the front and rear frames of
the machine and is provided with manual means
for vertically adjusting the same, with auto-
matic reciprocating means driven by the main
drive shaft for reciprocating the doctor hlade,
with a tilting control for varyine the angular
bosition of the doctor blade on the carriage, with
adjusting means for shiftine the doctor blade
to or from the printing cylinder so as to position
the same accurately in contact with the surface
of said cylinder, and with means for adjusting
the position of the blade in the holder. Means
is also provided for allowine the blade to be re-
tracted from the cylinder and to be again brou~ht
into operative position without disturbing the
previous adjustments.

All of the above features which are character-
istic of this invention will be better understood
by referring to the following description, taken
in connection with the accompanying drawings
in which a specific embodiment thereof has been
set forth for purposes of illustration.

"In the drawings:

Fig. 1 is a front elevation of a multi-color
intaglio press embodying the present invention,
showing two of the color units and the drive
mechanism;

Fig. 2 is a top plan view of the units shown
in Fig. 1 with the heating and drying mecha-
nism of one of the units broken away:

Fig. 3 is a front elevation of a single unit
taken on a larger scale;

PFig. 4 is a side elevation of a unit taken from
the right side of Fig. 3;

Fig. 5 is a side elevation of a unit taken from
the left side of Fig. 3;

Fig. 6 is a top plan view of the unit of Pig. 3
with the heating and drying unit removed;

Fig. 7 is a side elevation, similar to Fig. 4,
partially in section and showing the printing
cylinder carriage partially removed from the
press onto the dolly by which it is transported
to and from the press;

Figs. 8a, 8b and 8c, when joined along the
lines a—a and b—b, respectively, constitute a
central vertical section through the machine
taken on the line 8—8 of Pig. 4 but on a larger
scale;

Fig. 9 is a defail section taken on the line
9—8 of Fig. 8b;

Fig. 10 is a detail view partly in section show-
ing the latching mechanism for the slidable side
closures by which the inking mechanism is closed
when in operation;

Tig. 11 is a horizontal section taken on the
line {1—1i of Fig. 10;

Fig. 12 is a vertical section showing the web
tensioning mechanism taken along the line
12—12 of Figs. 14 and 16;

Fig. 13 is a horizontal section taken on the
line 13—13 of Fig. 12;

Fig. 14 is a horizontal section taken on the
line 14—14 of Fig. 12;

Fig. 15 is a central vertical section taken on
the Iine §5—(5 of Pigs. 13 and 16;

Fig. 16 is a transverse section taken on the
line 16—I16 of Fig. 12, showing the parts in
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printing position with the pressure roll holding
the web against the printing eylinder.

Fig. 17 is a central transverse section similar
to Pig. 16 but showing the pressure roll raised
from the printing roll;

Fig. 18 is a detail view of the latching mecha-
nism for latching the pressure roll in the posi-
tion shown in Fig, 17;

Fig. 19 is a vertical section taken on the line
19—19 of Fig. 18;

Fig. 20 is a defail section view taken on the
line 20-—29 of Fig. 13 but on an enlarged scale;

Fig. 21 is a breoken plan view of the printing
cylinder and carriage in position in the press,
the frame of the press being in section with
the inking mechanism removed;

Pig. 22 is a central vertical longitudinal sec-
tion through the device shown in Fig. 21 with
the end registry mechanism in elevation;

Fig. 23 is a side elevation of the carriage on
a reduced scale;

Fig. 24 is an end elevation showing the left
end of the mechanism of Pig. 23;

Pig. 25 is an end elevation showing the right
end of the mechanism of Fig. 23;

Figs. 26, 27 and 28 are transverse sections taken
on the lines 26—26, 27—27 and 28—28, respec-
tively, of Figs. 22 and 23 and on the same scale
as Fig. 22;

Fig. 29 is an enlarged vertical section taken
on the line 29-—29 of Fig. 21 showing the end
register mechanism;

Figs. 30, 31 and 32 are transverse sections
taken on the lines 30—30, 3{—3( and 32—32,
respectively, of PFig. 29;

Pig. 33 is a longitudinal section through one
side of the inking mechanism taken on the line
33—33 of Fig. 35;

Fig. 34 is a longitudinal section through the
other side of the inking mechanism taken on
the line 34—34 of Fig. 35;

Figs. 35, 36 and 37 are transverse sections
taken along the lines 35—35, 36—36 and 37—37,
respectively, of Figs. 33 and 34;

Fig. 38 is a detail section taken on the line
38—38 of Fig. 35;

Fig. 39 is an enlarged transverse section
through one of the ink applicator tubes shown
in Figs. 33 to 37;

Fig. 40 is an end elevation with parts in sec-
tion of the ratchet mechanism by which the
carriage is forced into its final position for print-
ing and is initially removed therefrom;

Fig. 41 is a side elevation of the mechanism
shown in Fig. 40 as viewed from the line 41—4i
of Fig, 40;

Fig. 42 is a vertical section taken on the line
42—42 of Fig. 41 showing the parts in position
for inserting the carriage:

Fig. 43 is a view similar to Pig. 42 showing
the parts in position for removing the carriage;

Fig, 44 is a detail horizontal section through
a portion of the press showing the ratchet mech-
anism in plan;

Fig. 45 is a detail vertical section taken on
the line 45—45 of Fig. 44;

Fig. 46 is a detail vertical section taken on
the line 46—46 of Fig. 44 showing the parts in
their initial position for feeding the carriage
toward the right;

Fig. 47 is a view similar to view 46 showing
the parts in their final position for feeding the
carriage to the right:

Figs. 48¢ and 48b when joined on the line
a—g constitute a horizontal section through an




2,637,270

ink applicator tube showing the cleaning mech-
anism. for cleaning the ink delivery slot;

Figs. 49q and 425 when joined on the line ¢—a
constitute a vertical section through the ink ap-
plicator tube shown in Figs. 48a and 48h;

Figs. 50 and 51 are transverse seciions taken
on the lines B850 and 5{—5{, respectively of
Fig, 48a; :

Fig. 52 is a transverse section taken on the
lines 52—52 of Fig. 48b;

TMig. 53 is g vertical section through the driving
and running register mechanism taken on the
line 53-—53 of Iiig. 54;

Fig. 54 is a horizontal section faken on the lins
5484 of Fig. 53;

Pigs. 55, 56 and 57 are transverse vertical sec-
tions taken on the lines 5355, 58—55 and
5157, respectively, of Fig. 53;

Figs. 58 and 59 are detail views of certain of
the planet gears shown in Figs. 53 to 57;

Pig. 60 is g vertical section taken on the line
60—60 of Fig. 54;

Fig. 61 is a detail horizontal section taken on
the line §{—E&1 of Fig. €Q;

Fig. 62 is a plan view ©of the ink reservoir show-
ing a portion of the front frame;

Pigs. 63 and 684 are vertical sections taken on
the lines £3—83 and €4-—84, respectively of Fig.
62;

Hig. 65 is a detail horizontal section taken sub-
stantially along the line §5—8§% of Fig. 64;

Fig. 66 is a vertical section taken substantially
on the line §8—66 of Fig. 65;

Fig. 67 is a broken detail side elevation of a
doctor blade and eperating mechanism therefor;

Fig. 68 is a plan view of the mechanism of
Fig. 87 with the press frame in section;

Fig, 89 is a detail horizonial section through
the front frame of the press showing the carriage
platform, track and the ratchet mechanispi in
plan;

Figs. 70 and 71 are horizonial sections taken
along the lines 1§78 and 7§—7{, respectively, of
wig, 67;

PFig. 72 is a transverse vertical section taken
on the line §2—7% of Fig. 67 showing the doctor
bhlade in retracted position;

Fig. 73 is a view similar to Fig. 72 showing the
doctor blade in operative position;

Figs. T4, 75, 756 and 77 are transverse sections
taken on the lines 71474, 7515, 16—75 and
11—171, respectively, of Fig. 67;

Fig. 78 is a detail vertical section taken along
the line 78—73 of Fig. 67; and

Fig. 78 is an enlarged detall section showing
the mechanism for clamping the doctor blade in
place.

Referring to Figs. 1 and 2, the invention is
shown as applied to an intaglio printing press
composed of a plurality of units each of which
is adapted to print cne color onic a web. Two
units A and B are shown in Figs. 1 and 2, It is
to be understood, however, thiat any desired nuim-

ber of units may be added according {o the num-
ber of colors desired. Bach unit inctudes & pring-

ing cylinder together with inking and control
mechanism, a web-guiding mechanism and a
drying chamber. A single driving means is pro-
vided for all of the units which includes power
means ang drive shafbs which estdend in hack of
all of the units.

Referring o the figures more in detail, a web
{ is shown as fed to the unit B over guide rollers
2,3, 4, 5 and § to a pressure roll 1, thence thirough
a drying chamber and over guide rollers 8 and &
and around the guide roll 2 of the unit A, thence
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over the correspondingly numbered rolls of the
unit A from which it is discharged over a guide
roll I8 similar to the roll 2, thence over a roll {i.
in a. pulling mechanism 12, whence it is: dis-
charged to suitable cutting or stacking mecha-
nism or to a2 reeling mechanism as desired.

Each drying chamber $5 which is disposed over
the top of the printing unit comprises a. heating
source {6 which may comprise a steam heating
unit and blewer mechanism comprising a fan 17
driven by a metor 18 and discharging air through
a port {4 into a zone 26 in which the air is ap-
piied to the top of the web passing through the
chamber {8 The zone 28 alsc communicaies
with chambers 21 and 22 which are disposed on
the sides of the machine to apply air from the
blower {7 to the webs as they advanee toward and
recede from the drying chamber {5. The air
irom ths web {, containing the vapors which are
picked up thereby, is reraoved from the chambers
21 and 22 and from the zene 28 by means of a
suction fan 23 comumunicating with a duct 24
which extends through and communicates with
each of the drying chambers i5. The vapor-
laden air from the exhaust fan 23 may be dis-
charged to the outlside or to a ventilator as de-
sired. The exhaust fan 23 is driven by means
of a motor 25 through g driving belt 2§ which in
turn drives a shaft 27 on which the exhaust fan
is mounted.

The various unite are driven by means shown
as 2 main drive motor 238 driving a rsduction
gear train in a housing 28 through a multiple
w~belb 38, The reduction gear in the housing 29
drives the main drive shaff 3! and a secondary
drive shhaft §2. The main drive shaft ! extends
along the rear of the various units and serves io
drive the varicus printing rolls through means
to be described. The secondary drive shalt 22
drives g reduction gearing mounted in a housing
33 which in turn drives a secondary drive shafi
34 which extends along the rear of the units and
drives the paper feed mechanism not shown. The
gear reduction mechanism in the housing 29 in-
cludes a chitch of any standard type whieh is.
actuated by a clutch lever 38 supported in suit-
able brackets on a pedestal 3%, The lever 3§ is
adapted to coantrol the cperation of the main
drive shait 3i and the secendary drive shaft 34
and is mounted in a position readily accessible
to the operator.

Figures 3o 8

Figs. 3 to 6 illustrate the general arrangement
of each uunit. Referring to these figures, each
unit comprises a front frame 40 and a rear frame
4§ on which the various elements, including the
printing ¢ylinder, are mounted. The frames 48
and #} are secured on longitudinal channel mem-
bers 43 and &84, respectively, and are tied together
at their tops by cress beams £5. A top frame
comprising front and rear members 4§ and 47
are secured at one end to the top of the iront
and rear frames 48 and &f and are supported at
their other ends by uprights 48 which are also
secured to the longitudinal channel members 43
and #4. The channel members 43 and 44 are
tied together by spaced cross members 498 to pro-
vide a rigid unit. ;

A platform 88 secured hetween the froni and
rear frames 40 and &1 supports the printing cyi-
inder carriage to be described. The hydraulic
control mechanism for the press is mounted in a’
casing 51 attached to the front frame pizee 48;

The roll 2 is mounted on suitable brackets. 52
carried by the channel members 43 and 4. The
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rolls 3 and 4 are supported by the brackets §3
and 54 on the uprights 48. The rolls 8 and 9 are
rotatably supported between the longitudinal
members 46 and 41. The roll 5 is supported, in
suitable bearings, between frames 49 and 4{.
Guide roll 6 and pressure roll T are mounted on
suitable slides 60 and 61 which are supported on
the front and back frames 40 and 41, respectively,
for vertical sliding movement, so that the rolls &
and T are raised or lowered in unison to bring the
pressure roll T into printing position or to retract
the same from the printing cylinder. An ink
reservoir generally indicated by the numeral 63
is detachably connected to the front frame 40.
The reservoir 63 carries a suitable pump mecha-
nism which is driven by a motor 64. The reser-
voir also carries a valve housing and connecting
means, generally indicated at 65, by which ink
is supplied to and removed from the inking
mechanism.

The driving gears and running register 66
which drive the printing cylinder and the doctor
blade mechanism from the main drive shaft 31,
are mounted in a suitable casing which is at-
tached to the rear frame 41. The secondary
drive shaft 34 extends through the casing 66 hut
is not connected to any of the mechanism there-
in. Flexible cover plates 68 and 69, shown in
Figs. 4 and 5, respectively, are slidably mounted
between the front and rear frames 49 and 41 and
are adapted to form side closures for the printing
cylinder and inking mechanism. These flexible
plates are mounted for sliding movement for
affording access to the printing cylinder and
associated mechanism,

Sliding cover plates (Figs. 8b and 8c)

Referring to Figs, 8b and 8c, each of the flexible
plates 68 and 69 is provided with a plurality of
angle pieces 70 which extend thereacross at
spaced points. Rollers Tl are carried at each end
of each of the angle members 78. The rollers T
which are carried with the plates 68 ride on
tracks 72 which are attached to the front and
back frames 40 and 4. The rollers Ti associated
with the plate 69 ride on tracks 13 which are also
carried by the front and back frames 49 and &1,
The lower ends of the track 73 extend below the
lower ends of the track 72 to provide sufiicient

space to receive the cover plates when they are.

in fully opened position.

One of the angle members 10 of each of the
cover plates 68 and 69 carries at each end thereof
a clamping means comprising an arm 14 pivoted
to the angle member 70 at 75 and having a bifur-
cated end 76 which spans the track 72 or 73.
Adjacent the bifurcated end 76 a hardened insert
11 is provided having a sharp edge 78 and se-
cured by a set screw 19. The insert 77 is located
in a position to grip the track 712 or 13 and is
normally held in gripping position by means of
a spring 80. The levers 14 are so positioned that
they allow the cover plates 68 and 5% to be raised
into closed position but automatically grip the
tracks 12 and 13 to prevent the cover plates from
sliding to open position. However, the cover
plate is freely slidable to open position when the
two levers are grasped and the free ends thereof
rocked toward the supporting angle iron for re-
tracting the sharp edges 18 of the inserts 71 from
the track 72 or 13. The plates 68 and 63 have
sufficient flexibility to follow the curvature of the
track as the plates are raised or lowered.

Web-tensioning mechanism (Figs. 12 to 17)
* Pigs. 12 to 17 show the web-~tensioning mecha-
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nism by means of which the pressure roll 7 is
raised or lowered without varying the tension on
the web.

Referring now to these figures, the slides 60
and 61 are mounted for vertical sliding move-
ment on gibs 82 and 83, respectively, which are
bolted or otherwise secured to the front and rear
frames 40 and 41, respectively.

The slides 60 and 61 are provided with trans-
verse webs 84 which are secured to a piston rod
85 projecting from a cylinder 86 forming a part
of g cylinder and piston assembly, the details of
which may be of standard construction and are
preferably arranged for the raising or lowering
of the piston rod by the application of fluid pres-
sure above or below the piston inlet and outlet
ports 87 and 88, respectively. The cylinders 86
are attached by bolts 90 to the cross piece 45 of
the frame, :

At its lower end each of the slides 68 and 6i
carries a bearing 92 which rotatably supports
the pressure roll 7. The slides 60 and 6( also
carry brackets 95 and 96, respectively, for sup-
porting a shaft 97 on which the roll § is rotatably
mounted. One end of the shaft 97 is pivotally
supported on the bracket 86 hy means of a pin
98. The other end of the shaft 97 is adjustably
supported by the bracket 95 by means of a
threaded shaft 98a journalled in a bracket 99
attached to the bracket 95 and extending through
a threaded hole 100 near one end of the shaft 97.
A handle 101 is provided for rotating the shaft
98¢ and a set screw 102 is provided for securing
the threaded shaft 98a in adjusted position. The
arrangement is such that actuation of the handle
101 varies the angularity of the shaft 97 and of
the roll 6 for controlling the feed of the web.

In order to cause the slides 60 and 61 to operate
in unison and thereby prevent any binding, the
slides 60 and 61 are provided with racks 103 and
104, respectively, at their lower ends meshing
with gears 105 and 106 which are carried on op-
posite ends of the shaft 10T journalled in the
front and rear frames 40 and 41, respectively.
The shaft 107 and the meshing gear teeth cause
the slides 60 and 61 to operate in unison. How-
ever, in order to provide a certain clearance to
permit the pressure roll T to adjust itself to the
position of the printing cyiinder when the pres-
sure roll is in its lower position, the teeth at the
upper portions of the respective racks 103 and
104 are made with more than normal clearance.

In order to provide a mechanical latch to pre-
vent the slides 60 and 61 from drifting down-
wardly due to loss of hydraulic pressure when
in their position, a ratchet 110 is secured to the
shaft 107 adjacent the gear 105 and is engaged
by a pawl 11 carried by an arm (12 pivoted to
the frame 40 of the machine at 113 and normally
held in engagement with the ratchet by a spring
{i4. The arm [I2 may be raised by a pin {15
which is pivoted to the end of the arm 112 at
116 and rests in a cup {17 formed in a piston (18
which is slidably mounted in a cylinder (9. Hy-
draulic pressure is supplied to the lower end of
the piston 118 by means of a duct 120 which is
also connected to the line leading to the port 88
so that pressure is applied beneath the piston
{18 whenever pressure is applied above the pis-
tons in the cylinders 86 for lowering the slides
60 and 61. In the absence of pressure in the
lines leading to the ports 88 and in the line 129
the spring 114 causes the pawl ({1 to engage the
ratchet 110 and thereby prevent rotation of the
shaft 107 in the direction to lower the slides 60
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‘and 61. Whenever pressure is applied to the
‘eylinders 86 for lowering the slides, however,
‘pressure is also applied to the cylindeér {49 for
releasing the pawl for (4. A veht 12{ may be
provided in the wall of the cylinder ({8 {0 drain
‘any fluid which may leak past the piston (8
from the pressure chamber therebélow.

Printing cylinder and carriage (Figs. 21=32)

The printing cylindér and carriage are shown
.in detail in Pigs. 21 to 32. The carriage com-
prises a front plate (25 and a back plate {26
joined by side plates 121. Spacer ars (28 are
attached on the inside of the side plates !2“5
with their lower ends extendmg slightly below
the bottom of the side plates. The spacer bars
128 carry lower side plates {28 which extend
nearly to the bottom of the end plates and are
joined by a bettom plate 183. A plurality of
wheels 131 are attached to the lower side plates
{29 by means of studs #32. In the formy shown
three wheels 13} are spaced along each side of
the carriage. The wheels; however, are uneven-
iy spaced. aleng the carriage as shown in Pig. 28.

Back plate 126 is bolted by means of bolts 1327
1o the lower half £33 of o split bearing blogk, the
upper half 134 of which is bolted to' the lower
half §38 by belts 135, The bearing blocks 33
and (34 are provided With positioning shoulders

126 and- 87, respectively, and at its rear edge 3

the bearing block: {33 is tapered. as indicated at
{38 for positioning. purposes. The outer pe=
ripheral surfaces of the bearing blocks (33 and
{34 are cylindrical and seat in a cylindrical sur-
face: £3% in. the redr franie® 4f. 'The bearing
Lloeks 8% and: 134 are: slidable axially with the
carriage in: the rear frame: §f.

Bearing blocks 183 and 134 carry a bearing

nousing: 148 which:is secured:in the interigl bore
of said.blocks and is held'against axial movemerit
by g stioulder il arid:a plate: 142 wHich is at=
tached: thereto by serews {48 The bearing hous-
ing” is provided: With a cylindrical inner surface
i#5 in: which' the' guter ball race- (45" is" mounted
for’ axial: slidivig’ moveihent i§° regporise to axial
adjustinent. of the printing cylindst.. The outel
raice’ 186 carries roller berinips' 147 engaging an
inner race 148.. ThHe idner race is mounted on
the cylindrical outer surfacs of a sl¢éve 158 hav-
ing' a tapered-inier surface: 151 which i5'seated
on‘the tapered end 152%0f & shaft {53°and is held
in position: By a nut- 158 Having a clakping
serew. 155,
* The other end’ plate’ (25 of' the cartinge is
bolted: by: bolts- 159 to the lower hali 158 of a
1ectangula; bearing: biockK, the upper’ ‘half {87 of
which' i+ bolted to the lower half oy means of
bolts (58 The bearing’ blocks (55~ and 157 are
slidably” mounted in & rectangilar opéning {66
in the front frame 49 and’ are provided with
fanges 162 and !BI respectlvely, by which they
are positioned’ in’ said frame. The front plate
{25 is provided with a’ rectangular ink retam
opening {83 registering with an’ oberiing. 164 in
the-lower bearing block 186, The sides’ and bot-
tom' of the bearing block 15§ may be tapered
slightly to faeilitate the ifisertion”in. the réc-
tangular opening in the front frame 44,

The  blocks (55 and 1587 have a- cylindrieal
inner opening {55 in which a bedting housing {67
i mounted ‘svid is held in position by a flange (58
and 'a plate 169 which is. attached thereto- by
bolis. 170, The. bearihg. housing. 161 is -provided
with a cylindrical innef bore {71 in which an
outer race 132 of a roller bearing is slidably
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mounted: The outer race I12 carnes rollers 113
Wwhich engage an iniér race (714 mounted on a
sleeve {75 havmg a tapered innér surface I16
which is s8ated on thé tapsréd end l 17 of the
shaft {63. The Inner race {14 is held in posi-
tion by a shouldet 178 on the sleévé {15 and 2
fb (79 which is threaced onto said sledve,

The shaft {53 has an enlarged frusto conical
pornon 189 formed 1nteg1 al ther ew1th The
prmtmg cyhnaer 181 is promded with enid pieces
182 &ng 183 whlch are press fitted therein ggainst
shoulders 23 dnd {85, respectlvely The éend
p:ece i87 i§ provided w1th 4 tapered inner bore

égisteting with tHé conieal section | 80 of the
chait 153 gna aoanted to' séat thereon A key
158 envages g slot 581 in the end piece 182 to
préevent relativé rot atioh between thé shaft |53
and the printing cylinder 181, The.end plece 183
is provided with & tapered bore 99 m whlch a
tapered split ring (€1 seats. The ring (91 is pro-
vided with a cyhnd- al inner surface adéu ued
to éngdee 4 corresponding SUrface on the shaft
153 and is forced into clampmg position by meéans
of a nut {92 which is threaded on thé shaft {53.
The arrangement is such that the printing cylin-
der is securely pos1t1cned on the shaft 553 by
tlghtemng the nut (92, but may be 1emoved by
first removmg the nat I92 and then forcmg the
end plate (tik] endwrlse from the conlcal surface
45, The sha:ft 153 1s ‘shown as prov1ded w1th de-
flector rinss 185 to pr ‘event ink from ﬁowmg along
the shaft into the respective bearings.

End register meéchanism (Figs, 29-32)

The end reg1ster mechanlsm for ad;usmng the
axial posmon of the shatt {53 and of the prmt-
ing cyhnder (81 is shoWwn in debai] in' Figs. 29
to' 32,

Referring first o’ Flg 29 the sleeve WS 8
formied withi a reduced’ es te'lsmn 2130 whlch ex-
tends” drotind: a- re”luced extensmn 281 on' the
shaft (535 The sleeve is héld in pos itiod on the
shaft- 158 vy means of nuts 202 whlch are ‘thread:
ed’ onto tHE end of the shaft: ThHe plate 189 is
provided! with: g cylindrical extension 283 hav-
ing' g irternal thread 224 ahd an externalispur
gear 288, A'sldeve 208 is provided with external
teeth 287 which are threéaded into the teeth:204
of theextension 288 cf the'plate {69.: The sleeve
2087 also -Hasformed on the periphery’ thereof an
exteérnal-gear 208 which:hias one less tooth than
the gear'205:- In-the embodiment -siiown the gear
285 Has 54 teeth-and the gear 258 has 53 teeth:
Between the sleeve 208 and: thn extensmn 2@3
is-a thrust bearing- comprising. inner races 209
clamped-between a- shoulder: 218’ cn the exteflf
sion 206 and a clamping nut 21! which-is thread-
ed* onto- said- extension; and-an’ cuter race 212
which is"seated: in-the internal bore of exten-
sitn 203 - between a-shouvlder 213 aqd ‘the end of
the' clamping- sleeve- 2{4- W’th extends within
the-bore'of the sleeve-286-and is secured by bolis
215.. The: inuer and outer: races’ 288 and 22
carrying balls-forming. a thrust- bearing: which

- makes-the-sieeve-{ 15 10}1ow the axial movement

of the sleeve 285 as the latter is threaded- gad-
ally-in-thé-cylindrical extension 243 of- the plate
i697 A split-plate-248-is rotatably mounted-in
an-annular- groove-in-the extension 203 and-is
bolted to an annular fiange 2{8 above a cylin=
drical-heusing 218 carrying-a-hand wheel
the freegiend-thereef. Theflange 2i8:1s p
with arflange:224- which-surrounds; the spl
24%: The-housing 219-has, an offset poi
in which a spur gear 223 is rotatahly mounted
by means of bearings 224 carried in the hous-
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ing 219 and bearings 225 carried in the split plate
216. The spur gear 223 meshes with both of the
gears 205 and 208 and constitutes a planet gear
which rotates around the stationary gear 295
when the housing 219 is rotated by means of the
hand wheel 220.

Due to the planetary action of the gear 223
and the difference in the numbers of teeth in
the gears 205 and 208 a complete rotation of the
hand wheel 220 causes the sleeve 206 to rotate
through g distance of only one tooth, which
causes the sleeve 203 to be threaded in or out
depending upon the direction of rotation with
respect to the stationary thread 294 on the ex-
tension 203 of the plate 169. Hence the hand
wheel 220 provides an extremely accurate con-
trol of the axial position of the printing cylinder
and provides a convenient means for adjusting
the same.

In the embodiment shown fifty-three com- ¢

plete revolutions of the hand wheel 220 cause a
single revolution of the sleeve 206, which will
advance the sleeve by the distance of one thread
in the extension 203.

Inking mechanism (Figs. 33-39)

The inking mechanism is shown in detail in
Figs. 33 to 39 and is mounted to be removable
with the carriage as shown in Figs. 8b, 22 and

72. Referring to Figs. 33 to 39, the mechanism .,

comprises a front plate 238 and a back plate
231 which are attached to the side plates 127 at
the front and back of the carriage. A pan 232
is attached to the front and back plates 230 and
231 to provide an ink sump. Ink tubes 233 and
234 extend through the front plate 230 and are
secured thereto. Between these tubes the front
plate is provided with an ink discharge opening
235. A cover 236 is disposed between the tubes
233 and 234 in front of the front plate 230 to
form with an extension 237 of the pan 232 an ink
return spout. The tubes 233 and 234 are pro-
vided at their forward ends with extensions 238
and 239, respectively, on which sliding coupling
members 240 and 241, respectively, are mounted.
The members 240 and 241 are held forward by
springs 242 and 243, respectively, and provide
means for coupling the tubes 233 and 234 to an
external ink supply mechanism.

A tube 245 is provided at its lower end with

an elbow 246 which is mounted for rotation about
the inner end of the tube 233. A fitting 247 is
provided with a downward extension 248 which
telescopes over the tube 245 for vertical adjust-
ment and is provided at its upper end with an
elbow 249 which carries one end of an ink ap-
plicator tube 250, the other end of which is car-
ried in a block 251.

The ink applicator tube 250 is provided with
a longitudinal slot 252 which extends the entire
length of the printing eylinder 181 and gradually
inereases in width from its forward end 253 to
its rear end 254 so as to compensate for the pres-
sure differential in the ink as it flows along the
tube and to provide a uniform stream or spray
of ink along the entire length of the printing cyl-
inder.

The ink applicator tube 250 also carries a wiper
256 which is attached thereto by series of lugs
2571 and is adapted to remove excess ink from
the cylinder as will be described,

In order to provide for vertical and radial ad-
justment of the ink applicator tube 250 to ac-
commodate different sizes of printing cylinders,
the fitting 247 is provided at its forward side
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with a recess 258 in which an arm 259 slides.
The arm 289 is provided with a plurality of holes
260 to receive a screw 261 by which the position
oi the arm with respect to the fitting 247 may be
varied as desired.

The front plate 230 carries at its upper end a
reenforcing angle piece 263 and the arm 259 is
provided at its upper end with a bolt 264 carry-
ing a clamping nut 285 which extends over the
angle 263 and is adapted to clamp the upper end
of the arm 26§ in various positions along the sur-
face of the angle member 283.

The block 251 is attached to an arm 268 by
means of screws 269 which pass through a plu-
rality of spaced openings 270 in the arm 268
for purposes of vertical adjustment. The lower
end of the arm 268 is bifurcated and is guided
by pin 271. The upper end of the arm 268 is
clamped to an angle member 272 which is at-
tached to the upper end of the back plate 231 by
means of a bolt 213 and a clamping nut 274. The
angle member 272 extends parallel to the angle
263 to provide for parallel adjustment of the two
ends of the ink applicator tube 250.

An adjustable side plate 215 is attached to the
fitting 247 and the block 251. The side plate 275
extends between the front and back plates 230
and 231 and its lower end projects within the pan
232 and slides over the upper edge 276 of said pan.

For adjusting the tube 250 to accommodate
different size cylinders the clamping bolts 264
and 273 are loosened and the ink applicator tube
250 together with the fitting 247 and block 251
and arms 2588 and 268 together with the adjust-
able side plate 215 are lifted out of the carriage.
The screws 261 and 2698 are then removed and
the fitting 247 and block 251 are adjusted along
the arms 259 and 268 to their desired position in
which they are secured by reinserting the screws
261 and 268. The assembly is then reinserted in
the carriage by telescoping the extension 248 of
the fitting 247 over the tube 245 and inserting
the bifurcated end 269 of the arm 268 over the
pin 27f. The assembly is then pivotally adjust-
ed about the pin 271 and the tube 233 to bring
the ink applicator tube 250 into its proper re-
lationship with respect to the printing cylinder
181. The side plate 275 telescopes within the pan
232 during this adjustment. The clamping bolts
264 and 273 are then tightened to secure the
parts in their adjusted position.

A tube 280 is provided at its lower end with an
elbow 281 which is mounted for rotation about
the end of the tube 234. A fitting 282 is provided
with a downward extension 283 which telescopes
over the tube 280 and with an elbow 284 to which
one end of an ink applicator tube 285 is secured.
The other end of the tube 285 is mounted in a
fitting 286 having a downward extension 287
which telescopes on a rod 288. The rod 288 is
pivoted at its lower end to a pin 289 which is at-
tached to the back plate 231.

The ink applicator tube 285 is similar to the
tube 250 and is provided with a similar elongated
slot 290 through which ink is applied to the
printing eylinder.

The fitting 282 is provided with an ear 291 car-
rying a bolt 292 having clamping nut 293 for
clamping the same to an angle piece 294 which
exter;ds along the upper end of the front plate
230 in a direction substantially radial of the
printing cylinder.

The fitting 286 is also provided with an ear 295
carrying a bolt 296 having 3 clamping nut 297
vx(hich enzages a reenforcing angle piece 298 car-.
ried by the upper end of the back plate 231 and
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extending parallel to the reenforcing angle piece
294,

An adjustable side plate 298 is carried by the
fittings 282 and 286, 'This plate is s'milar to the
plate 275 and extends between the front plate
230 and back plate 281 and inside of the pan 232.

The ink applicator tube 285 is adjusted with
respect to the printing cylinder by loosening the
bolts 2982 and 295 and chifting the same along
the respective angle pieces 294 and 298 and then
tightening the belts to secure the tube in ad-
justed position.

The ends of the ink applicator tubes 250 and
285 are closed by plugs 258c and 285a, respec-
tively.

The front and back plates 280 and 221 are cut
out to receive the lower half of the shaft 153 as
indicated at 800 and the space above the shaft
153 is closed by removakle shields 304 and 392,
respectively, which are held in place upon the
front and back plates 230 and 231, respectively,
by clips 383 and 304, respectively. The shields
381 and 382 are provided with arcunate top sur-
faces $08 and 30§, respectively, which are sub-
stantially flush with the peripheral surface of the
printing cylinder.

In order to close the space between the ends
of the printing cylinder and the front and back
frames 40 and £, arcuate shields 388 and 209
are provided which are bolted, respectively, to
end blocks {57 and {84 by bolts 310 and 3{{. The
shields 388 and 309 are provided with arcuate
lower surfaces which contact the arcuate tops
398 and 308 of the shields 301 and 382 and are
formed with accurately machined forward exten-
sions which overlie the ends of the printing eyl-
inder i8f and engage the peripheral surface
thereof with a runnnig fit. Of course the shields
398 and 228 are changed when different sized cyl-
inders are used. The shields 363 and 389 co-
operate with the sliding cover plates 68 and 68 to
completely enclese the printing cylinder and ink
pan except for the limited area of the printing
cylinder which is required to be exposed for con-
tact with the web passing around the pressure
roll 7. The upper edges of the cover plates §8
and 62 are shaped to engage the shields 388 and
388 which form a limiting stop and are spaced a
minute distance. from the peripheral surface of
the printing roll,

Tube cleaning mechanicm (Figs. 48a-52)

In order to clean the slots of the ink applica-
tor tubes 258 and 288 a cleariing mechanism may
be provided of the type shown in Figs. 43¢ to 52.
Referring to these figurss, the mechanism com-
prises o saw-toothed blade $i5 which is slidably
rounted in the fube with the tips of the teeth
316 extending into the slot 252. The blade 315 is
supported in a U-shaped member 3{7 having un-
per and lewer vertical flanges 318 and 319, re-
spectively, with the bidde 315 seated between the
sides of the U-shaped portions 2i71. The U-
shaped portions 317 and the flanges 818 and 319

aré of a size to slide readily within the tube 258.

At its forward end the U-shaped member 3i7 is
claniped in a slot 220 of g cross block 32{ having
arms which ate aiso adapted to slide within the
tube 250. The opposite end of the U-shaped
mieiber 347 carries a retaining plate 322 which
extends across the inierior of the tube 258 and is
provided with upturned and downturned flanges
323 and 224, respectively, which engage the inside
of the tube to prevent displacerent of the blads
3is. : : .

L2
The blade 315 is reciprocated manually by
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means of & wire 325 Which is attached to the
cross bloek 321 by means of & set screw 326 and
extends through a rigid tube 327 one end of
which is secured to the Stting 247 by means of a
spider 328 and the other end of which exiends
through g bore 322 in said fitting and ig secured
by suitabié means, such as solder §38. A flekible
tube 238! is coupled to the end of the tube 327 by &
nut 332 and leads to a position accessible to the
operator. The wire 825 extends through the end
of the tube 331 and may be provided with a suit-
able handle, not shown.

At periodie intervals the operator reciprocates
the wire 325 and thereby reciprocating the hlade
315 and causihg the teeth 3{& to feciprocate lon-
gitudinally of the slot 282 for cleahing the sanie.

The vertical flanges 318 and 319 of the U-
shaped member 317 are provided with staggered
openings 333 to provide for the free flow of ink
around the hlade and U-shaped member throtugh
the tube 259. The space between the teeth 316
also provides for the flow of ink around the blade
and the supporting means.

Carriage track and ratchet tiechanism
(Figs. 7, 22, 40-47 and 69)

As shown in Figs. 7, 22 and 69, the platform
88 extends through the opening 160 in the front
frame 48 and is provided with a pair of track
grooves 338 in which the wheelg {31 of the car-
The track grooves 2335 are provided
with a plurality of recesses 336 which are posi-
tioned below the wheels {21 when the carriage is
in fully inserted position at which time the car-
riage is supported by the front and rear bearing
blocks. )

For Iorcing the bearing blocks into seated po-
sition in their respective openings 166 and 139
in the front and rear frames 48 and 41, respec-
tively, and also for initially retracting the bear-
ing blocks from said opening when the carriage
is to be removed, a ratchet mechanism is pro-
vided which is shown in detail in Pigs. 40 to 47.

For this purpose 4 rack 340 is disposed on the
bottom of the carriage at the central front por-
tion thereof and is bolted to the bottom plate
130 of the carriage. The rack 840 is provided
with oppositely directed ratchet teeth 341 and
342, respectively, which are selectively engaged
by opposite ends 343 and 344 of a pawl 345 which
is actuated for inserting or retracting the car-
riage. )

The front part of the platform 59 is provided
with & recess 846 beneath the rack 340 which is
adapted to receive the pawl 345. The front frame
48 i3 provided with a bore 247 which extends
from one side of the frame across the recess 346
and is adapted to receive a shaft 348. The shaft
348 extends beyond the front frame 49 and has a
handle 348 keyed thereto. The shaft is also pro-
vided with a longitudinally extending eccentric
slot 850 which is adapted to receive an actuating
rod 35f. The pawl 845 is mounted on a rod 253
which is also seated in the slot 3%8 and is pro-

vided at its end with a groove 358 which is adapt-

ed to receive a tongue 354 on the rod 35{ for

forming an operative connection. The short red

352 and pawl 345 are adapted to be inserted into
the slot 350 in the shaft 548 through a slot 355 at
each side of the recess 346 in the platform 5.
The shaft 348 is recessed as indicated at 356 be-
low the pawl 245 to provide clearance for the
actuation of the pawl.

At its projécting end the actuating sod 351 car-
ries & pin 882 which projects through a eutout
359 in the hub 360 of the handle 349. The pin,
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358 is connected to a spring 361 which in turn
is connected to a lever 362 pivoted by a pin 383
to the frame 40 and positioned to provide a toggle
action so as to pull the pin 358 in one direction
or the other when the lever 362 is shifted to the
right or left. Stops 364 are provided to limit the
movement of the lever 362. The lever 362 is
shifted between the positions shown in Figs. 42
and 43 for shifting the pawl into engagement
with the respective ends 341 and 342 of the rack
340 so as to cause the carriage to feed into or
away from printing position.

In Fig. 42 the parts are shown in position to
force the carriage into printing position and in
Fig. 43 the parts are shown in the opposite posi-
tion for retracting the carriage. The hub 350 of
the handle 249 is provided with a tongue 365
which rides behind an arcuate plate 365 which is
bolted to the frame 40 by bolts 861. The plates
366 serve to prevent axial movement of the shaft
348 and the bolts 367 serve ag stops to limit the
rocking movement of the shaft as the handle 348
is actuated.

The rack 348 is only provided at the point on
the carriage corresponding to the extreme limit
of its movement because as scon as the bearing
blocks have been withdrawn from their support-
ing members the carriage rests on the wheels 131
on the track 335 and is readily rolled along said
track. It is to be understood, of course, that
before pulling the carriage from its seated posi-
-tion, a dolly 370 as shown in Fig. 7, having tracks
371 thereon, is positioned in front of the plat-
form 50 in alinement with the tracks 335. The
dolly may be provided with screw means 372 for
raising or lowering the tracks 37f thereon for
bringing them into alinement with the tracks
335 of the platform and is provided with latch-
ing means shown as latches 313 which engage
pins 374 on the frame 48. The dolly is of course
provided with wheels 375 to permit the same to
be rolled to a desired location for servicing the
printing cylinder and inking mechanism.

Ink reservoir (Figs. 62-66)

The reserveoir 63 is formed with a sump 389
containing a pump 381 by which ink is pumped
through a feed pipe 382. The pump 38/ is actu-
ated by a motor 64 mounted on the top 383 of
the reservoir. The top 383 is also provided with
a filler opening 384 below which is a screen 385.
The opening 384 is closed by a cover 383.

The feed pipe 382 delivers ink to a header 387
which communicates with vertical passages 388
and 388 culminating in horizontal passages 330
and 38i, respectively, to the housing 85. The
passages 390 and 391 terminate in ports which
are adapted to register with the coupling mem-
bers 243 and 241 on the ends of the pipes 233 and
234. The housing 65 is also provided with a
shield the front of which forms a tight fit with
the lower bearing block 156 and which has a
front opening 392 registering with the opening
1¢4 in the bearing block and through which the
end of the return ink spout projects. The inte-
rior of the housing 65 communicates with the
reserveir 63 through an opening 293 having a
screen 394 thereunder. The reservoir 62 is fas-
tened to the front frame 40 by means of latches
395 which engage the pins 374 carried by the
frame 40. The reservoir is provided with cas-
tors 396 which are mounted for vertical adjust-
ment to permit the passages 388 and 331 to be
brought into exact registration with the coupling
members 240 and 241. It will be noted that the
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reservoir may be remioved by merely releasitig
the latches 395 and the dolly 310 may thus be
rolled into place for the removal of the carridge.

The passages 388 and 389 are provided with
butterfly valves 397 and 398, respectively, for
controlling the amount of ink supplied there-
through. The valves 337 and 398 are provided
with actuating handles 359 and 400, respectively,
which may be secured in selected position by
suitable spring pins (not shown) which register
with holes 401 and 402, respectively, in the
housing 65.

Driving and running register mechanism
(Figs 53-61)

The driving and running register mechanism
66 for the printing cylinders for each of the
units is shown in Figs. 53 to 61 as comprising
a gear box 405 having side walls 486 carrying
bearings 407 in which the shaft 31 is journalled.
The shaft 3i, as shown in Figs. 53 to 61, is
formed in units which are coupled together
for driving the various printing units in unison.
The shaft 31 carries a beveled gear 408 meshing
with the driving gear 409 which is spaced from
and formed integral with a spur gear 410. Ad-
jacent the gear 410 is another spur gear 411 hav-
ing the same diameter as the gear 410 but pro-
vided with one less tooth than the gear 410. The
spur gear 41t is provided with a hub 412 which
is rotatably supported by a ball bearing 413
carried by a back plate 414 of the gear box. A
shaft 415 is provided with a flange 416 which is
bolted to a gear 41t by bolts 417. The rearward
end of the shaft 4i5 is supported by a ball bear-
ing 4i8 in a transverse plate 419 which is bolted
by bolts 420 to lugs 421 formed integral with
the gear casing 405.

The gears 439 and 4{0 are provided with a hub
422 which is supported by ball bearings 423 on
the shaft 4{5. A ring gear 425 is provided with
a cylindrical internal surface 426 which is ro-
tatably supported by a plurality of rollers 427
which are carried by the back plate 414.

The ring gear 425 is bolted by bolts £28 to lugs
429 formed integral with and extending for-
wardly from a ring 430 which is disposed axially
between the gears 409 and 41€ about the hub 422,
The ring 438 carries a plurality of rollers 431
which ride in a circular track 432 on the plate 419.

Three planet gears 433, 434 and 435 are spaced
equi-distantly around the spur gears 410 and
41t and each of the planet gears is supported in
a bearing 435 carried by the ring gear 425 and
a bearing 437 carried by the ring 430. The planet
gear 432, as shown in Fig. 53, comprises a gear
438 formed integral with a shaft 439 which is
journalled in the bearing 436 and 437 and to
which a gear 440 is pinned by pins 441. The
gears 438 and 448 have the same number of
teeth. The planet gears 434 and 435 are con-
structed similarly to the planet gear 433. In
the case of the gear 433, the teeth of the gears
433 and 440 are in alinement. Since the planet
gears 434 and 435 are displaced by 120° and 240°,
respectively, from the gear (33 and the gear
4§11 has one tooth less than the gear 419, the
corresponding teeth of the planet gear 434 are
displaced by one-third of a tooth and the corre-
sponding teeth of the planet gear 425 are dis-
placed by two-thirds of a tooth as shown in
Figs. 58 and 59, respectively.

A gear 485 on a shaft 446 meshes with the ring
gear 425. The shaft 446 is mounted in bearings
447 and 448 in inwardly projecting brackets 449
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and 458, respectively, bolted to the gear box 405,
On ohe end the shaft 448 is provided with =
Hand wheel 45§ for purposes of adjustment and
on the other end the shaft 446 is provided
with a gear 452 meshing with a gear 453 mount-
ed on the shaft 454 which is driven by a motor
455 through g coupling 458, 'The motor 455 is
shown as mounted on a bracket 457 bolted to
the gear case 485, The shaft 454 is supported
in bearings 458 in a bore 459 of the bracket 458,

The shaft {63 of the printing cylinder is re-
movably splined into the hub 412 of the gear 411
and is pulled. therefrom when the ecarriage is
removed.

During the normal operation. the drive shaft

24 through the beveled gears 438 and 449 drives

the spurgear 419 which in turn drivesthe planet
gears 433, 434 and 435. 'The planet gears drive
the spur gear 441 at a constant rate and thereby

drives the printing -cylinder at a constant rate ¢

which ds substantially the rate of the gear £18,
but. differs slightly therefrom due to the differ-
ence-of one tooth in the gears 448 and 4#{. The
ratio-may, for example, be of the order 100:101,

When it is desired o -adjust the running regis-
ter the motor 455 is actuated in. one direction
or the other to drive the gear 445 which drives
the ring gear 425 and causes the planet gears
438,434 and 435 to change their orbital poesition.

Due o the one tooth difference between the
gears 410 and 4il, a complete rotation of the
ring gear 428 will shift the position of the gear
441 by one tooth, either advancing or retarding
the printing eylinder a similar amount. For
initial ‘adjustment purposes the hand wheel 451
may ke used. The motor 455 is normally driven
by an automatic registering device (ot shown)
which iz responsive to any variation in the regis-
tration of the printing cylinder from its correct
position.

The drive shaft 31 also carries a worm 480
meshing with a worm gear £6{ on the upper end
of g vertical shaft #82. The gears 480 and 461
are enclosed in a .gear case #82 bolted to the gear
hox 485,

Referring now to Figs. 54, 60 and 61, the upper
end of the shaft 462 is supported in a bearing
484 in the case 443 and the lower end of the shaft
462 is supported in a bearing 465 mounted in
a bracket 468 bolied to the gear case 485, Above
the bracket 485 the shaft 462 has keyed thereto
a disc €88 having an eccentric cam slot 489
formed therein. A reciprocating slide 478 is pro=
vided with a roller 471 which engages the cam
siob 485 and is: also provided with an elongated
slot 4312 through which the shaft 862 extends.
A cover piate 474 attached to the shaft 482 holds
the slide 478 in place. The slide 478 is attached
to a rod 4i4 which drives the doctor blade mech-
anism to be described.

Doctor blade mechanism (Fiys. 67-79)

The doctor blade actusting mechanism is
shown in. detail in Figs. 67 to 79 and comprises
in .general a slide which is adjustable vertically
and carries a platform which is recipreecable ax-
ially. The platform carries a tilbing frame which
is tiltable and. in turn supports a. doctor blade
carrier which is adjustable transversely ang car-
ries g doctor blade.
for adjustment of the doctor blade in all direc-
tions 50 as to accommodate the same to different
size cylinders.

Referring to Pigs. 69-77 more in detail, the
mechanism comprises a vertically slidable mem-

This combination provides
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ber 480 which is slidable between gibs 481 at-
tached to the front and back frames 49 and 4i.
The slide 480 is provided at each end with up-
wardly and -downwardly extending projections
482 which provide sliding surfaces and serve to
hold the slide againgt lateral movement.

The slide 488 carries o pair of racks 683 which
are disposed at each end of the slide ahd are
engaged by gears 484 carried on gz shaft 485
which is-journalled ifi the front ang back frames
£ and 4§ and al-one end has 4 worm gear 486
which is disposed in g recess 487 in the frame
4. The gear 43% meshes With the wotm gear
488 carvied by o shafi 489 which extends to the
side -of the frameé 4§ and carries a handle 499
hy which the rack and slide 480 ate vertically
adjusted. A set niit 4618 is provided for elamp-
ing the -shaft 489 in agjusted position.

The slide 480 carries a pair of side plates 494
at each end thereof which are bolted to the slide
on each side thersoi and between which a plat-
form 45% is mounted for axial reciprocation. 'The
side plates 484 are provided with srooves 498 in
which ride rellers 487 which are ecarried by the
platiormy 485, "The rollers 497 guide andg Sup-
port the platform for its axial reciprocation. Ad
each end of the platform 435 is mounted a block
498 having parallel side surfades 498. Roliers
506 which are mounted ont the top of the side
plates 484 and rotate about vertical ages engage
the side surfaces 499 of the block 498 for posi=
tioning the platform 495 laterally aid prevents
ing side play as the latter is resiprocated.

‘The conmections for reciprocating the platfora
485 -are ‘best shown in Piss. 67, 70'and 75. This
mechanism comprised the link 414 which is piv=
oted to an arm 542 carried 6n o hub 583 whien
is journmaled for rotating movement only in an
bearing 584 mounted in & recess in the platform
%0. The hub 553 has a splined opening in which
the siicable end of 4 vertically splined shaft 59%
is slidably mounted so that the shaft 5oy is free
to siide axially in thie hub 568 but is constrained
to rotate therewith. “The Upgper enid oi the shaft
5U5 carries o hub 598 Which 1s rotatably mounted
in a bearing 547 carried by a block $48 which is
bolied o the slide 48d. ‘ithe hub 566 carries an
arm 368 wiuch extends through a slot $i¥ in the
sige of the platiorm 4%% and is pivoted o one
end of g link wii; the other end of waich is pw-
oted to-thke platiorm 445 by a vertical pin 5iZ.

wie arrangerent is such that reéiproéation of .
vl roa:4 % rouKs thie veriical shatt vus and theres
by veciprocates the plasiorm 494,

The viocks 496 aisv cacry pins $45 which rotat-
ably supporv -GOWRWArLY exrending ears Y16 on
the enus.of & tifting frame $47.

AL 1ts cenver the piatiorm 433 carries a pair of
upwaraly extenaing prackets 1§ berween which
are poswioned a paixr of spaced downwardiy ex-
tenaing legs ¥19 which are secured to the wiiting
irame vii. A worin gear $Zi is mounied bebtwesn
the legs §19 and is siipported on a shaft 524
whicly is disposed. in axial alinement with the
pins 515,

The worm .gear 540 meshes with a worm 522
carried by a shaft 523 which is journslled in suit-
able bearings in the platform 495 ang carries at
its outer end g hand whee]l 524 by which ths
woim is retated. A lock nut 525 is provided for
locking tlhie shaft 523 in adjusted position.

The worm wheel §20 is fixed t0 the legs 519 so
that the tilting frame 517 is tilted about the axis
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of the pins 515 and shaft 521 in response to actu-
ation of the hand wheel 524.

A doctor blade carrier 528 slides transversely
over the top surface of the tilting frame 517 and
for clamping the carrier 528 in position a pair of
plates 528 are slidably mocunted in transversely
extending T slots 53¢ in the tilting frame 57 and
are secured to screws 53{ which extend through
the carrier 528. When the screws 531 are
loosened the carrier 528 may be adjusted trans-
versely. When it is properly adjusted it may be
clamped by tightening the screws 531. For accu-
rate Iateral adjustment of the carrier 528 a pair
of feed screws 532 are provided which are jour-
nalled in the tilting frame 567 and are provided
with hand wheels 533 for manual adjustment.
The screws 532 extend through feed nuts 534
having upwardly extending cylindrical legs 535
which are seated in recesses 536 formed on the
upper side of carrier 528. Set screws 537 are
mounted in the carrier 528 to engage the legs 535
of the feed nuts 524 for clamping the screws 532
and thereby preventing accidental turning there~
of when the carrier 528 is properly adjusted. The
plate 529 and screws 531 fit somewhat loosely in
the T slots 530 to permit independent adjustment
of the two ends of the carrier 528 so that the
carrier may be adjusted accurately to conform
to the peripheral surface of the printing cylinder.

A block 548 is mounted on the top of the car-
rier 528 at each end thereof. A doctor blade
holder 541 is formed with a bottom channel 542
which fits tightly over the blocks 5488, The holder
541 is secured to the blocks 548 by means of
serews 543. In order to remove the holder 541
from the blocks 548 after the screws 543 have
been removed, a pair of jack screws 544 are pro-
vided which are threaded in hushings 545 in the
holder 541 and bear against the top of the
blocks 548.

A doctor blade 548 and a thin backing plate 549
are adjustably clamped to the holder 541 by
means of a clamping plate 558 which is secured
by bolts 551 evtending through elongated slots in
the doctor blade 548 and the backing plate 549.
Hence the doctor blade may be positioned as
desired and clamped by tightening the various
clamping bolts 55{. This arrangement also per-
mits the doctor blade to be moved outwardly to
compensate for wear.
provided for strengthening purposes. An ink
shield 553, having a rear depending flange 554,
is secured to the underside of the clamping plate
558 by means of screws 555. The ink shield 553
is adapted to defiect downwardly into the ink pan
ink which may pass cver the top of the applicator
tube 250 and thereby to prevent the ink from
contacting the blade carrier and actuating mech-
anism. B

In order to permit the tilting frame 517 and
the doctor blade to he tilted away from the print-
ing cylinder when desired without disturbing the
accurate adjustment and thus necessitating read-
justment thereof, an adjustable stop is provided
in the form of a toggle comprising a link 536
which is pivoted to a bracket 537 carried by the
platform 495 and an adjustable link 558 which is
pivoted to a bracket 558 carried by the tilting
frame 517. The free ends of the links 556 and
558 are connected fogether and the link 558 is
provided with a threaded coupling 560 by which
the length of said link may be adjusted. After
the tilting frame has been properly adjusted to
position the doctor blade against the printing
cylinder the coupling 560 is adjusted to straighten

The backing plate 549 is
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the toggle and bring the links 556 and 558 to
their limiting position. Thereafter the tilting
frame 517 may be retracted about its axis, caus-
ing the toggle to break into the position shown in
Fig. T4, and in order to again position the doctor
blade against the printing cylinder in its original
adjusted position the tilting frame 5i7 is shifted
about its axis until the movement thereof is
stopped by the tightening of the toggle links 556
and 558.
Operation

Summearizing briefly the operation of the ma-
chine, the web [ is fed through a number of units
corresponding to the number of colors to he
printed. All of the units are identical. Each is
provided with a printing cylinder and a pressure
roll for holding the web against the printing cyl-
inder and is provided with blower and exhaust
means for blowing air against the printed web
and removing the vapor laden air therefrom for
drying the webs before they reach the next unit.
The units are all driven in synchronism from a
common source of power shown as a sectional
drive shaft 31 and each unit is provided with
driving gears and running register mechanism
66, the running register being manually adjust-
able by the hand wheel 451 and automatically
adjustable by means of the motor 455 which is
individual to each unit, and which is adapted ‘to
be actuated by automatic registry control mecha-
nism (not shown).

As shown in Figs. 16 and 17, the rolls § and 6
are so disposed that the web { extends vertically
therebetwesn and the pressure roll 7 and roll 8
likewise are disposed so that the web { extends
verticaily therebetween and parallel to the line of
movement of the pressure roll T as the latter is
raised or lowered. By this means pressure roll
7 may be raised or lowered without changing the
tension on the web | and without varying the
pesiticn of the incoming or outcoming portions of
the web t. This feature is of particular impor-
tance in a multiple unit press inasmuch as it per-
mits the pressure roll 7 in one of the units to be
raised or lowered as desired without affecting the
feed of the web to or the operation of the other
units.

The pressure roll 7 is raised or lowered by
hydraulic pressure supplied to the cylinders 86
which are designed for positive actuation in either
direction. When the pressure roll is in its upper
position it is latched mechanically by the pawl
{11 engaging the ratchet {18, This prevents
drifting of the pressure roil downwardly due to
loss of hydraulic pressure or failure thereof.
Pawls t{1 are released automatically by the hy-
draulic pressure which is supplied to the eylinders
86 for lowering the pressure roll 7; hence the
pawls automatically latch the pressure roll in its
upper pesition and are also automatically released
when pressure is supplied for lowering the same.

The slides 60 and §! carrying the two ends of
the prassure roll 7 are interconnected by an equal-
izer shaft 187 and racks {03 and {08 which cause
the two slides to operate in unison regardless of
any variation in the hydraulic pressure in the
respective eylinders. The teeth at the upper por-
tions of the racks (03 and 104 are made with
additional clearance, however, in order to provide
a limited amount of play which allows the pres-
sure roll T to accommodate itself to the peripheral
surface of the printing cylinder {81.

The printing cylinder 181 is journalled for rota-
tion in end blocks 133 and {34 and end blocks
156 and 157 which are secured to the carriage and
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which it in cerrespending recesses im the front
frame 49 and rear frame &{.
cylinder is in eoperative poesition the shaft 153
th supported. entirely by the bearings in
e 1 blgcks. For removing the eylinder and
oplicator tubes as a unit, however, the car-
heted outwardly to pull the end
2 recesses in the respective frames
¥ w the wheels to rest upon the
328 on the platform 58. Thereafter the
e may be freely rolled slong the tracks 335

vem the machine onto a dolly 378

oo A
2reor 18

2 pawl 34%. - The direction of feed
ting mechanism is contrelled by the
> nandie 362. This handle is reversed
8 desired to foree the bearing blocks back
r recesses In the front and rear frames
46 and 44,

The end register mechanism is carried by the
begring block (58—157 and is provided with a
hand wheel 228 by which the axial position.of the
printing cylinder is-accurately adjusted in ageord-
anse with registry reguirements. The hand
wheel 220 15 connected through a planstary gear-
ing to drive 2 feedl screw 287 which is connected
to the end of the printing cylinder shaft §53.
Due tn the planetary g, an gxtremely aceu-
rale ¢ 1 of the axial positicn of the printing

er is oubained. ‘
applicator tubes 258 and 283 arve disposed
; against the. peripheral surface of the
der and are adjustakle in position
iaie various sizes of cylinders. The
tube I8 positioned to supply ik $o the reced-
riion of the perigheral strface of the print-
cylinder after it has passsd the printing posi-

2SI

tion 50 as to moisten the cylinder and thereby
keep the ink from drying on the surface thereof.

The applicator tube 289 is pesitioned to supply
ink to the advancing portion of the peripheral
surface of the printing cylinder just before the

surface reachies the doctor blade §68. The wiper
2B% is positioned between. the applicator tube 25%
and the doctor blade §48 to remove excess ink
frorn the surface of the cylinder before it reaches

the doctor blade and also to force the ik into

the engraved pertions of the intagho printing eyl
inder. _

The excess ink from. the applicator tubes 253
and 285 is received in the pau 832 which returns
the ink to the reservoir 83 for recirculation.

The end shields 308 and 389 dnd the flexible
side closure plates 68 and .88 form a substantially
cotaplebe closure for the entire wiechanismy and
prevent escape of ink vapors into the atmosphere.

The reservoir generally indicated at 83 is re-
novably attached to the frond frame 48 and sup-
plies inl; through passages 388—388 and 386—361
{o thie supply pipes 233 and 234, through the cou-
piing members 244 and 24! which are spring-
pressed agalnst the delivery ends of the tubes 384
and 33t so that the ink reservoir may be removed
without first disconneciing the coupling members.
Any leakage which takes place at the couplings
draing back into the reservoir. The arrangement
is such that the reservoir 83 may be readily re-
moved o permit the dolly 370 to be positioned
for receiving the carriage.

The doctor blade 848 is carried by the front and
rear frames 48 and 8¢ and is not removable with
the carriage. The arrangement is such that the
doctor blade may be adjusted vertically by manip-
ulation of the crank 488, It is reciprocated from

When the printing

10

15

20

25

490

43

60

70

75

22

the main drive shaft 34 by the rod 474 and tHe .
vertically splined: shaft §88. The reciprocgting
platferm 485 .carries d tilting frame 517, the posi=
tion of which may be adjusted by the hand wheel
824 and the tilting frame 517 carries the doctor
blade earrier 528 which is adjusted toward or
away from the printing cylinder by the hand
wheels 523. Tt 1is to be understood, of course, that
the doetor blade is tilted away from the printing
cylinder befere the eylinder and:carriage are re«
moved from the frame.

Although & spécific embodiment of the inven-
tion has bheen described for purposes of illustra-
tion, it is to be understood that the invention
is capable of various uses and that changes and
addaptations may ‘be made therein as will be
apparent fo:a person skilled in the art.

What is-claimed is:

1. A printing press .comprising a pair of end
frames, a platform extending between said
frames, tracks on said platform, a printing cyl-
inder carriage comprising bettom, side and ead
walls; bearing blocks on said carviage beyond
said end walls, & shaft journalled in said bearing

blocks and carrying & printing cylirider, bearing

block supports eatried by sdid end frames to
suppert said bearing blocks when said carriage
is in printing position and wheels on said car-
rigge yiding on said tracks for the withdrawal
of sald cartiage from said press, said track hav-
ing recesses beneath the wheels-when in printing
position whereby the cylinder and carriage are
then stupported solely by sdid bearing blosk sup-
ports, at Ieast three wheels being spaced slong
said cgrriage to ride on each track, said wheels
and recesses being unequally spaced whereby said
carriage is supportéd by at least two of sdid
wheels at all times when a third whesl is over
one of said recesses during the fravel of said
carriage. .

2. An -intdglio printing press comprising a
frame, a removable carrigge slidgble irito and
out of said frame, a shaft carryihg an intaglic
printing cylinder mounted thereon, a pan having
bottom and side walls mounted on said carriage
and forming an ink sump, end walls forming end
closures for said sump, and a pair of ink appli-
cator tubes disposed on opposite sides of said
cylinder beyond the printing ares thereof, a pair
of ink supply pipes extending axially of said
cylinder at the bottom of said sump for coupling
to an external source of ink supply, vertical pipes
adjacent one of said end walls pivotally con-
nected to-said first pipes for angular adjustment

9 about the axes of said first pipes, vertical pipes

attached to cne end of each of said tubes tele-
scoping with said first verticdl pipes for vertical
adjustment, brackets piveted to the other end
wall for angular adjustment about the axes of
said first tubes and carrying the other end of
each of said tubes, coupling means to provide
vertical adjustment of said tubes on said
brackets, and clamping means to clamp said
tubes in adjusted positions to accommodate
printing cylinders of different diameters.

3. A printing press as set forth in claim 2 in
which said clamping means comprises guiding
members atbached to said end walls and clamps
on said tubes to engage said guiding members.

4. A printing press as set forth in claim 2 in
which side plates are attached to said tubes and
extend downwardly within the side walls of said
carriage to form side closures for said sump.

5. A printing press as set forth in claim 2 in
which said end walls are recessed to receive the
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ceylinder shaft and are open above said shaft to
permit lifting of the shaft for the removal of said
cylinder, and arcuate end plates are removably
secured above said shafts to complete the end
closures.

6. A printing press as set forth in claim 2 in
which an adjustable end bracket is attached to
one of said tubes adjacent its vertical pipe and
clamping means is carried by said bracket to
clamp the same in adjusted position on said end
wall.

7. A printing press as set forth in claim 2 in
which spring coupling means are carried by said
first pipes for coupling to an external source of
ink supply.

8. A printing press as set forth in claim 2 in
which the end wall adjacent said vertical pipes
is provided with an ink return opening, a spout
communicating with said opening extends out-
wardly therefrom and said first pipes extend
through said opening on opposite sides of said
spout.

9. A printing press as set forth in claim 2 in
which said end brackets are provided with bifur-
cated ends engaging pins on said end wall to
permit removal of said brackets therefrom.

10. An intaglio printing press comprising a
frame, a carriage slidable into and out of said
frame, an intaglio printing cylinder mounted on

said carriage, ink applicator tubes adjustably s

mounted on said carriage, an ink sump on said
carriage, and releasable coupling means for con-
necting said tubes to an external source of ink
supply whereby said cylinder and inking mecha-
nism may be removed from said frame on said
carriage.

11. A printing press comprising a pair ef end
frames, a platform extending between said
frames, tracks on said platform, a printing cyl-
inder carriage comprising bottom, side and end
walls, a shaft journalled in said bearing blocks
and carrying a printing cylinder, bearing block
supports carried by said end frames to support
said bearing blocks when said carriage is in
printing position, wheels on said carriage riding
on said tracks for the withdrawal of said car-
riage from said press, and ratchet mechanism
connected to advance or retract said ecarriage
between printing positien with its weight car-
ried by said supports and rolling position with
the wheels riding on said tracks, said ratchet
mechanism comprises a shaft extending across
said platform, a pawl mounted eccentrically on
said shaft and having oppositely directed pawl
teeth, a cocperating rack on the underside of
said carriage, manual means to rock said shaft,
and manual means to shift said pawl for feeding
movement in opposite directions.
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12. A printing press comprising a pair of end
frames, a platform extending between said
frames, tracks on said platform, a printing cylin-
der carriage comprising bottom, side and end
walls, bearing blocks on said carriage beyond
said end walls, a shaft journalled in said bearing
blocks and carrying a printing cylinder, bearing
block supports ecarried by said end frames to sup-
port said bearing blocks when said carriage is in
printing position, wheels on said carriage riding
on said tracks for the withdrawal of said carriage
from said press, and ratchet mechanism con-
nected to advance or retract said carriage between
printing position with its weight carried by said
supports and rolling position with the wheels rid-
ing on said tracks, said ratchet mechanism com-
prises a shaft extending across said platform, a
rod eccentrically mounted in said shaft for rock-
ing movement, a pawl secured to said rod having
oppositely directed pawl teeth, a cooperating rack
on the underside of said carriage, a manual lever
to rock said shaft, a lever to shift said rod to
bring selected pawl teeth in operative position to
feed said carriage, and spring means connecting
said last lever to said rod.

ARTHUR P. BAMFORD.
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