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This invention relates to improvements in ro-
tary printing: machines, and refers particularly
to rotary printing machines of the type shown
and described in my co-pending application Se-
rial No. 380,024 filed on February 21, 1941, with
which cylindrical articles such asg bottles, tum-
blers, jars, cans and shells and the like may be
printed, labelled or embossed in a plurality of
colors simultaneously.

It is an cbject of the invention to provide such.

& rotary printing machine in which work is car-
ried by an Intermittently moved conveyor be-
neath a printing cylinder; wherein the work is
lifted from the conveyor for engagement between
rotary chuck plates at printing position by a
mechanically actuated means operating in gyn-
chronism with the chain movement; wherein the
conveyor drive also actuates an electric switch
mechanism by which two electrically operated
valves are alternately moved to control a flow of
fluid pressure into opposite ends of a cylinder
having a piston therein which moves one of the
chuck plates either to work engaging or work
releasing position; wherein the other chuck plate
is mounted in axial alignment with the first chuck
plate and is axially movable a limited distance
against the tension of a spring to cushion the
shock when the first chuck plate is moved to work
engaging position and a work piece is engaged
between said plates; and wherein the first chuck
plate is provided with means for positively in-
suring the release of work therefrom when that
plate is moved to work releasing position.

Having thus briefly and broadly stated some
of the objects and advantages of the invention
I will now describe the preferred embodiments
thereof with the aid of the accompanying draw-
ings in which:

Figure 1 is g side elevation of the printing ma-
chine. .

Figure 2 is an enlarged section on the line 2—2
of Figure 1.

Figure 3 is an enlarged detail showing one pre-
ferred form of switch mechanism.

Figure 4 1s an enlarged cross section on the
line 4—4 of Figure 1.

Figure 6 1s & section on the line §—8 of Figure 6.

Figure 6 is a section on the line 6—86 of Fig-
ure 1,

Figure 7 is a plan view showing & detall.

Figure 8 is a detail showing a glightly modified
cam arrangement.

Figure 9 is a view showing the opposite side of
the switch shown in Figure 3.
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Referring to the drawings, transversely mount- 56

ed on the frame | is a drive shaft 2, Mounted
crosswise of the frame towards 1ts opposite ex~
tremities are head and tail shafts 4 and § hav-
ing head sprockets 6 and 1 and tail sprockets 8
and 8 respectively mounted thereon, Conveyor
chains 10 and It extend around the sprockets §
and 8 and T and 9 respectively. Secured to the
chains 10 and (I and arranged in transversely
opposed pairs are carriers 12 to support cylindri-
cal work pieces A.

Loosely mounted on the head shaft 4 between
two cams {4 and (6 fixed upon the latter is a
sprocket 16 which is driven by a chain 18, which
also passes around & sprocket {7 fixed on the
drive shaft 2. Projecting from hoth sides of the
chain (8 are spaced ping 19, and projecting from
one side thereof are spaced fingers 20. -Formed
on the cams {4 and 5 are opposed radially pro-
Jecting lands 21 one opposed pair of which ig en-
gaged by the extremities of each pin (9 in turn
so that movement of the sprocket chain 18 im-
parts intermittent rotary movement to the cams
{4.and 5 and the head shaft 8. The cam 15
is also provided with radial apertures 22 any one
of which may be engaged by a dog 28 pivoted on
& bracket 24 secured to the frame |, to prevent
accidental rotation of the shaft 4, The fingers 20
are so spaced that each in turn engages the un-
derside of the dog 23 and withdraws it from the
aperture 22 in which it is seated just prior to
the contacting of one pair of the lands 21 by one
of the pins 19, thereby permitting the latter to
rotate the cams and the shaft 4. Thus inter-
mittent movement is imparted to the head shaft
but the said shaft is positively held at other times
to insure correct positioning of the conveyor
chains and the work carried thereby.

Mounted upon the frame | is g switch 2§ hav-
ing an arm 26 pivoted thereon which is normally
retained in its position shown by a spring 27—
see Figure 3—until the dog 23 against which the
outer extremity of the arm bears is raised out
of engagement with one of the apertures, then
the arm is moved pivotally to its other limit of
travel against the tension of a spring 27 by the
dog 23. Movement of the arm 26 may be uulized
to operate any preferred type of double throw
switch so that when the arm is in either end po-
sitlon one of two circuits is closed. In the pres-
ent instance mounted for pivotal movement by
the arm 26 are two opposed rockers 29 having a
rocking plate 28a supported between them. In-
tegral with this plate is & pin 29b and fixed on
the la.tter is an arm 28b from opposite sides of
which contacts 28 and 28q extend, and to both




2

of the latter a power line 30 is suitably connected.
Thus movement of the arm 26 moves one of the
contacts 28 or 28a into electrical connection with

‘he contact 31 or 32 from which leads 33 and 34
respectively extend.

Mounted transversely of the frame | substan-
tially centrally of its length is a print shaft 38

- on which a printing cylinder 38 is mounted for
rotation therewith. Fixed on the shaft 35 is a
gear 31 which meshes with a gear 38 on one ex-
tremity of a shaft 39. Fixed on the opposite end
of the shaft 39 is a gear 40 which meshes with
a gear 41 on the drive shaft 2. Thus the print
shaft 35 and the cylinder 38 are constantly driven
by the said drive shaft by which the conveyor
chains 10.and 11 are actuated.

Rotatably mounted in a sleeve 42 on one side
of the frame .{ beneath the print shaft 3% and
parallel therewith is a double acting rotary cyl-
inder #4 having a piston 45 therein. Mounted
in the frame | outwardly from the cylinder 44
is a stationary fitting 46 through which passages
47 and 48 extend which communicate with pas-

-sages 41a and 48a which open into the back and

front of the eylinder respectively. At their outer
extremities the passages 41 and 48 are provided
with suitable connections for hose 48 and 50 re-
spectively. Fixed on the front extremity of a
rod 51 extending from the piston 48 is a chuck
plate 52 which is adapted to engage one end of
a work piece A the opposite end of which is then
_supported by a second rotary chuck plate 83.
_Extending from the cylinder 42 parallel with the
piston 45 are a plurality of pins 64 which extend
through a gear 55 and at all times at least partly
through the chuck plate 52. These ping insure
rotation of the cylinder 44 with the gear 58 which
is, in turn, driven by a gear 56 carried by the
print cylinder 36. In this manner the chuck
plate 52 is so rotated that the peripheral speed of
the workpiece A supported thereby is the same
as that of the printing cylinder 38 by which it
is printed.

The method of moving the piston 45 in the cyl-
inder 44 is as follows: Mounted upon the frame
| are two electrically operated valves §8 and §9
of the well known solenoid type and connected
to them are the leads 33 and 34 respectively and
also a common wire 60 which extends to the
source of power—not shown. Thus the solenoid
in one or other of the valves is always open.
Connected to the outlets of the vaives 58 and 89
are the hose 49 and 50 respectively, and both
_valve inlets are connected to a common fluid pres-
sure line 61. Consequently the position of the
dog 23 through the switch 25 and the valves 58
and 59 controls the flow of fluid pressure to op-
‘posite sides of the piston 45 and thus moves the
chuck plate 52 to its work engaging or releasing
position. Moreover due to the fact that the pins
51 at all times extend through the chuck plate
52 when the latter. is moved to releasing position
the pins project relatively farther forward and
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outward movement which is limited by a second
collar 69 fixed around the shaft between the
bearings 64 and 68 and adjacent the latter. If
excessive pressure is exerted agalnst the chuck
plate 53 as for instance by engagement of a work
piéce of somewhat greater than usual length the
crushing effect caused by inward movement of
the chuck plate 52 would be minimized by the
spring. This applies particularly in the case of
glassware when the length is liable to vary some-
what, and the resilience afforded by the spring
88 would save the bottle or jaw from being
broken,

Mounted on the frame I is a stub shaft 10
having a gear 11 and a sprocket wheel 12 mount-
ed thereon for rotation together. Fixed on the
print shaft 38 is & gear 13 which meshes with the
gear 11, and supported transversely of the lower
portion of the frame is a cross shaft 74 having a
sprocket wheel 15 thereon driven by a chain 18
which also passes around the sprocket wheel T2
Normally resting upon a brace 11 supported trans-
versely of the frame | is a U-shaped lifting mem-
ber 18 positioned centrally between the chains
10 and 1. Depending from the member 18 is a
rod 18 the lower extremity of which is in thread-
ed engagement with an extension 80 having a
roller 8f{ mounted for rotation thereon about a
horizontal axis. A cam 82, or 82a, rotated by
the cross shaft 14 imparts intermittent vertical
movement to the roller 81 and thus to the lifting
member 18; as the cross shaft is rotated in syn-
chronism with the print shaft 35, and the roller
81 is lifted immediately after each stoppage of
the chains 10 and 11, the work pieces A are raised
one at a time when positioned beneath the chuck
plates 52 and 33 into position to be engaged by

- the latter for printing.
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positively insure release of the work piece from -

the said chuck plate,.

The chuck plate 83 is-rotatably mounted on
one extremity of a shaft 83 which is supported
for axial movement in a bearing 64 mounted be-
tween opposite sides of the frame | and in a

" second bearing 65 formed through one side of
the latter. Extending outwardly from the side
of the frame wherein the bearing 68-is provided
is a bracket 66 between which and a collar 87
secured to the shaft 83 a coil spring 88 is pro-
vided which tends to hold the shaft €3 against
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70
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In Figures 5 and 6 the cross shaft 14 is shown
supported in bearings 83 and 84 and provided
with a bevel gear 85 which meshes with a bevel
gear 86 secured to the underside of a plate 8%
rotatably mounted in a bearing 88 and having
the cam 82 upon its upper face. It will be noted
that the roller 81 when at its bottom position, .
is spaced above the lower portion of the cam 82.
This is to permit adjustment of the lift of the
member 18 by screwing the extension 80 up or
down upon the rod 19, since obviously more lift
is required to raise smaller articles from the
chains 10 and 1i into axial alignment with the
chuck plates 52 and 5§3 since their centers are
lower. In the modification shown in Figure 8
the cam 82a is secured directly upon the cross
shaft T4 and the roller 81 rides upon the cam
periphery. It may also be noted that in order
to set the machine to print work pieces of dif-
ferent diameters it is also necessary that the
gears 85 and 56 be changed for gears of dif-
ferent ratlos in order that the peripheral speeds
of tHe work pieces and of the printing cylinder
be the same. o

While in the foregoing the preferred embodi-
ments of the invention have been described and
shown it is understood that alterations and modi-
fications may be made -thereto-provided the said
alterations and modifications fall within the
scope of the appended claims.

What I claim is:

1. In a rotary printing machine, the combi-
nation of an intermittently moved conveyor
mechanism including transversely spaced chains
and opposed pairs of carriers carried by the
chains to support work pieces, .a rotary-printing
cylinder disposed over said conveyor rotated in
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timed relation to movement of the conveyor
mechanism, rotary chuck plates disposed at op-
posite sides of the conveyor and positioned be-
tween the conveyor mechanism and said printing
cylinder, a lifting member mounted for vertical
movement between the chains for shifting work
upwardly from the conveyor and into position
between the chuck plates, a cam mounted for
rotation under the elevating member, means
actuated by rotation of the printing eylinder for
rotating said cam, means depending from the
lifting member for contacting the cam whereby
rotation. of the cam intermittently raises the
elevator and a work piece is shifted upwardly into
position between -the chuck plates, means operat-
ed in synchronism with the intermittent con-
veyor movement for moving one chuck plate to-
ward the other and clamping the lifted work
piece between said plates, and means for rotat-
ing one of the chuck plates in timed relation with
the printing cylinder including members passing
through said plate and adapted to guide sliding
movement of the said plate and free the work
piece from the plate as the plate moves away
from the other chuck plate.

2. In a rotary printing machine, the combi-
nation set forth in claim 1, wherein the other
chuck plate is mounted for limited movement
along a path coaxial with the path of movement
of the first chuck plate, and a spring yieldably
resisting movement of the second chuck plate
away from the first chuck plate and serving fo
cushion the shock upon the work piece when
the first chuck plate is moved into contact with
the work piece to clamp the work piece between
the chuck plates.

3. A printing machine comprising an inter-
" mittently moved conveyor mechanism including
transversely spaced chains and transversely op-
posed carriers carried by the chains to support
work pieces across the chains, a rotary printing
cylinder rotatably supported over sald conveyor
transversely thereof and rotated in timed rela-
tion to the movement of the conveyor mechanism,
supporting members rotatably mounted above
and at opposite sides of the chains for engaging
opposite extremities of a work plece, contin-
uously intermeshing gears for driving one sup-

porting member from said cylinder, a lifting -
member mounted for vertical movement between
the chains to engage and lift the work piece off.
the carriers to an elevated position between and
in horizontal alignment. with the supporting -
membpers, & cam rotatably mounted below the:

- lifting member, means for turning the cam in
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timed relation with the movement of the printing .
cylinder and the conveyor, means depending
from the lifting member and engaging the cam
whereby the said lifting member is. intermit-
tently shifted upwardly to raise a work piece
from the carriers while the conveyor is stationary
and into horizontal alignment with the rotary
supporting members, and means actuated in
synchronism with the conveyor mechanism for
causing the supporting members to engage op-
posite ends of each work plece when lifted from
the stationary conveyor by the lifting member.
4. In a rotary printing machine, an ntermit-
tently moved conveyor having transversely op-

" posed carriers to support work pileces, a printing
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cylinder rotatably mounted over the conveyor
mechanism and moved in timed relation to the
movement of the conveyor mechanism, means
operated in timed relation to the movement of
the conveyor mechanism for lifting the work
pleces from the carriers, chuck plates rotatably
mounted above and at opposite sides of said con-
veyor mechanism for gripping opposite ends of
a work piece lifted from the conveyor and sup-
porting the work pieces between the chuck plates,
a cylinder having a piston therein to which one
chuck plate is connected for movement with the
piston toward and away from the other chuck
plate, means actuated in timed relation to the
movement of the conveyor for reciprocating said
piston and moving the chuck plate carried there-
by into and out of position to effect the gripping
of a work piece between the chuck plates, and
continuously meshing gears carried by the cylin-
der and by the chuck plate connected to the
piston for rotating the said chuck plate in timed
relation to the rotation of the printing cylinder
and causing a work plece carried between the
chuck plates to rotate at the same surface speed
as the prlnting cylinder.
FREDERICK SHURLEY




