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This invention pertains to mechanisms for handling
and forming indicia on articles. Specifically it relates to
a silk screen printing mechanism including two, rotatable
silk screen printing devices and associated conveying
means by means of which a plurality of articles may be
consecutively fed through the apparatus and be auto-
matically printed on two diametrically opposite surfaces.

Modern, high speed, automatic printing operations im-
pose exacting requirements on printing apparatus. Print-
ing mechanisms, in order to be effectively competitive in
the present market, must be capable of high speed ac-
curate printing operations with minimum structural com-
plexity. It has become increasingly desirable for mecha-
nisms to be capable of handling non-circular articles such
as conventional, blow molded plastic bottles having a
generally oval shaped cross section and to be capable
of printing indicia on oppositely disposed arcuate sur-
faces of such articles.

Printing mechanisms heretofore developed have been
characterized by substantial disadvantages, foremost
among which has been undue structural complexity.
Particular difficulty has been involved with rotatable
drum types of silk screen printing mechanisms in effecting
the distribution of ink upomn peripherally carried silk
screen surfaces. Ink distributors in such mechanisms are
normally located within the drum interior. Heretofore
such distributors have either undesirably engaged screen
supporting frame members during the rotation of the
printing drums or have been mounted for cyclic recipro-
cation toward and away from the printing portions of the
silk screens. As will be appreciated, contact between the
distributor and frame members entails severe wear of the
distributing member with the likelihood of damage or
failure occurring. Cyclic reciprocation of the distributor
involves the complexity associated with cycling control
means.

Additional disadvantages involved with prior art, rotat-
able drum types of silk screen mechanisms pertain to the
correlating of the operation of mechanisms for convey-
ing articles toward and away from the printing drums
with the operation of the drums themselves,

Other problems have related to a general inability to
obtain access to ink distributing members while silk
screen drums are rotating so as to effect suitable appa-
ratus adjustment or corrections.

Further problems associated with prior art printing
structures have involved the handling of articles on con-
veyors adapted to feed such articles toward and away
from printing mechanisms and in providing reliable yet
structurally simple mechanisms for changing the position
of articles after they have been printed on one surface
so as to be suitably and accurately registered to receive
indicia on another surface.

Yet another difficulty of prior art structures has in-
volved the distribution of ink on silk screen printing sur-
faces. In general, prior art distributors have effected a
uniform distribution of ink across a silk screen pattern.
Such a uniform distribution has not taken into account
the varying requirements of printing patterns along the
axis of the distribution outlet such that excessive accumu-
lation of unused ink has tended to occur in localized pat-
tern areas having minimum ink demands.

In recognition of the need for an improved article han-
dling and indicia forming system, it is an object of this
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invention to provide such a system which is particularly
adapted to silk screen printing techniques and by means
of which the aforenoted prior art disadvantages, may be
substantially obviated.

It is a particular object of the invention to provide a
rotatable drum type of silk screen printing unit, including
an internally disposed ink distributing member which re-
mains stationary throughout a continuous, multiple article
printing operation and yet which does not engage frame
or silk screen supporting members of the printing drum
while the drum is rotating.

Yet another object of the invention is to provide such
an indicia forming apparatus which affords continuous
access to the ink distributing member while a printing
plate bearing drum is rotating.

A further object of the invention is to provide such a
mechanism, including an ink distributor which is adapted
to distribute printing ink in accordance with localized
priniing requirements of a printing pattern.

An additional object of the invention is to provide a
piston and cylinder assembly type of ink distributing
structure which is uniquely configured such that the as-
sembly may be positioned in close proximity to silk screen
printing surfaces to effect the transfer of ink to silk screen
surfaces without having other portions of the assembly
engage the silk screen surfaces or frame members of a
screen supporting drum.

1t is also an object of the invention to provide a print-.
ing mechanism which enables the forming of indicia on
two separate surfaces of an article in an automatic and
expeditious fashion with a minimum of structural comi-,
plexity. In accomplishing this objective, means are also’
provided for forming indicia on articles of mon-circular
cross-sections such as generally oval shaped bottles.

A still further object of the invention is to provide a
mechanism for rigidly supporting articles such .as oval
shaped bottles on an endless conveyor so as to effect
tangential, indicia forming contact between the articles
and a rotary printing surface. .

It is an additional object of the invention to provide
article handling mechanisms including multiple, endless
conveyor flights and having devices for effecting the si-
multaneous release of articles from multiple flights and
the simultaneous release of articles from article holders
on one flight and the simultaneous placing of article
holders on another flight in a condition to receive articles
released from the one flight.

Still another object of the invention is to provide an
article handling mechanism including article holders
uniquely adapted for use with endless conveyors and
which effect automatic and accurate positioning of articles
for multiple indicia forming operations. Uniquely com-
bined with such holders is a device for detecting the
absence of articles to be printed.

In partially accomplishing the objects of this invention
there is provided an indicia forming mechanism includ-
ing a pair of annular rims, which rims are coaxial and
spaced along their common axis. A plurality of frame
members extend between and are connected to these an-
nular rims. Means are provided for rotatably support-
ing the interconnected annular rims and for rotating the
interconnected rims about their common axis. A plu-
rality of indicia forming plates extend between the rims.
with each such plate having a portion thereof curved in
an arc having a radius extending from the common axis
of the rims. Support means are provided for each indicia

forming plate, which support means have portions ex-

tending tangentially away from each end of the curved
portions of the indicia forming plates supported thereby.
Fluid distributing means are positioned between the rims
and within the path of rotation traversed by the frame
members. The fluid distributing means is positioned -so :
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as to engage the curved portions of the indicia forming
plates yet be spaced from the tangentially extending por-
tions of the support means as the annular rims are ro-
tated about their common axis.

The fluid distributing means desirably comprises a
piston and cylinder assembly including a sloping cylinder
head extending from an elongate fluid outlet. The slop-
ing cylinder head facilitates the positioning of the assem-
bly in close proximity to the indicia forming plates with-
out causing structural interference between the assembly
and frame components of the mechanism during the rota-
tion of the annular rims. It is also desirable that the
cylinder be provided with a unique distributing member
adjacent its outlet so as to control the expulsion of fiuid
from the assembly in accordance with the varying de-
mands of a pattern along the axis of the elongate cylin-
der outlet.

" With respect to the forming of indicia on two surfaces
of an article, there is contemplated an apparatus which in-
cludes first indicia forming means associated with first
article conveying means adapted to convey articles toward
and away from the first indicia forming means. Sec-
ond indicia forming means are provided which are spaced
from the first indicia forming means. Second article
conveying means are included which are adapted to con-
vey articles toward and away from the second indicia
forming means. The first article conveying means has a
first horizontal flight extending away from the first indicia
forming means while the second article conveying means
has a second horizontal flight leading to the second indicia
forming means and disposed. beneath and in spaced rela-
tion with the first horizontal flight. Means are provided
for releasing articles from the first horizontal flight which
have been printed on one surface so that they may fall by
gravity onto the second horizontal flight to be carried to
the second indicia forming means to receive indicia on a
second surface."

Also envisioned as important features of the invention
is a unique article holder particularly adapted for use
with an endless conveyor where an article is to be trans-
ferred from one conveyor flight to another to effect accu-
rate registered printing on multiple article surfaces. Each
such article holder has a concave portion to support an
article side, an abutment to engage one article end, and a
pivoted jaw adapted to resiliently engage the other article
end. A cam follower is carried by the pivoted jaw and
is adapted to engage stationary abutment type cams to
effect the pivoting of the jaw from article engaging to
article receiving positions.

In order to effect tangential indicia forming contact be-
tween endless conveyor carried articles and printing sur-
faces carried by the periphery of a rotatable printing drum,
the article holders are rigidly attached to their associ-
ated endless conveyors so as te support articles with their
median planes extending from their longitudinal axis
radially to arcuate article surfaces to receive indicia and
are perpendicular to the portions of the endless conveyors
which they intersect. Holders thus mounted. may be
carried around suitably diametered rollers located adja-
cént rotatable printing drums to effect tangential indicia
forming contact between the article surfaces to be printed
and indicia forming means carried by the drum. Desir-
ably, each endless conveyor is of the sprocket chain type
and is engaged with toothed peripheral portions of its
associated printing drum so as to effect rotation of the
drum which is positively coordinated with the speed of
the conveyor.

“In describing the invention reference will be made to
preferred embodiments of the mechanism as illustrated
in the accompanying drawings. In these drawings:

FIG. 1 is' a schematic, side elevational view of a com-
plete mechanism including two rotatable, silk screen print-
ing units, each having an associated endless conveyor.
The conveyors and silk screen printing units are interre-
lated so as to_effect. the: automatic forming. of indicia on
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two surfaces of each article passing through the mecha-
nism;

FIG. 2 is a transverse, partially sectioned and broken
away view of one of the two silk screen mechanisms
shown in FIG. 1;

FIG. 3 is a sectional view of the silk screen printing
mechanism of FIG. 2 taken along the section line 3—3;

FIG. 4 is a plan view of a representative silk screen and
silk screen frame adapted to be mounted upon the FIG.
2 mechanism;

FIG. 5 is an enlarged representation of a portion of
FIG. 1 apparatus illustrating an article holder and a mecha-
nism for changing the holder from article holding fo
article receiving conditions;

FIG. 6 is a sectional view of an article holder portion
shown in FIG. 5 as taken along the section line 6—6.

FIG. 7 is a fragmentary, partially sectional view of a
pivoted jaw component of the article holder illustrated in

1G. 5;

FIG. 8 is a fragmentary, sectional view of an adjust-
ment portion of a pivoted jaw actuating mechanism shown
in the FIG. 5 illustration as viewed along the section line
3—8;

FIG. 9 is a fragmentary, and enlarged view of the man-
ner in which the endless chain conveyors of the FIG. 1
mechanism are employed to effect the coordinated rota-
tion of the silk screen printing drums shown in FIG. 1;

FIG. 10 is a fragmentary, sectional view of the FIG. 9
apparatus as viewed along the section line 10—10;

FIG. 11 is an enlarged and sectioned view of the ink
distributor assembly incorporated in each silk screen
printing mechanism of the FIG. 1 apparatus; and

FIG. 12 is a fragmentary, end view of the ink distributor
assembly shown in FIG. 11 as viewed along the view line
12—12.

FIG. 1 schematically illustrates an overall mechanism
for accomplishing automatic silk screen printing on oppo-
sitely disposed, arcuate faces of articles such as plastic
bottles having a generally oval shaped cross-section.

As shown in FIG. 1, the mechanism includes a first,
rotary drum type printing unit 1 adapted to print ome
article face and a second, rotary drum type of silk screen
printing unit 2 adapted to print a second article face. As
shown in FIG. 1, silk screen printing units I and 2 are
preferably both laterally and vertically spaced from each
other.

A first endless conveyor 3 schematically illustrated in
phantom line in FIG. 1, conveys articles to the first print-
ing unit 1 along an upper, horizontally disposed flight
3a and carries articles which have been printed on one
face away from the printing unit 1 along a lower hori-
zontal flight 3b. A second endless conveyor 4, shown
schematically in dotted line, is associated with the second
rotary screen printing unit 2. Endless conveyor 4 is posi-
tioned beneath endless conveyor 3 and includes an upper
horizontal flight 4a positioned beneath the lower hori-
zontal flight 35 of conveyor 3, which upper flight 4a is
adapted to convey articles toward printing unit 2 to re-
ceive printed indicia on a second face. Conveyor 4 in-
cludes a lower horizontal conveyor flight 46 for trans-
porting articles generally away from printing unit 2.

In FIG. 1 printing unit 1 and the conveyor 3 are shown
schematically with the supporting frame merely being in-
dicated in phantom lines. The additional structural de-
tail shown in connection with the conveyor 4, the print-
ing unit 2 and the frame and structure associated with
these components provides clarification of details of the
system to be described hereinafter.

At the transfer station indicated in FIG. 1, conven-
tional article transfer means may be provided for loading
articles to be printed upon the conveyor 3. Conveying
means such as an endless conveyor 5 disposed beneath
the flight 4b may be employed to transport articles which
have been printed on two separate faces away from the
printing mechanism. Endless. conveyor 5 may be pro-
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vided with a plurality of cradle type, article receiving
holders Sa.

In operation of the mechanism shown in FIG. 1, un-
printed articles are carried from horizontal flight 3a to
the printing unit 1. At this unit, such articles are sup-
ported on the conveyor 3 so that a first surface to receive
indicia is moved in tangential, indicia forming contact
with a silk screen carried by the rotary printing unit.
The article with one surface printed is then carried away
from the printing unit 1 and, as it moves along the lower
flight 3b, is discharged from the conveyor 3 so that it
falls by gravity on to the upper flight 4a of the con-
veyor 4. As shown in FIG. 1, flights 3b and 4a are
relatively closely spaced. Because of this close spacing,
there is little or no possibility of article reorientation oc-
curing as the article falls by gravity from the conveyor
flight 3b onto the conveyor flight 4¢. Thus, in making
the transfer from the flight 35 the flight 44, an article
is repositioned in relation to its supporting conveyor soO
that the unprinted article face which was disposed in-
wardly on conveyor 3 is disposed outwardly on the con-
veyor 4. The arlicle is then carried by the conveyor 4
to the second silk screen, rotary printing unit 2 where the
second article face is printed in the same manner in
which the first face was printed by the printing unit 1.

Rotary printing unit 1 and rotary printing unit 2 are
substantially identical rotary silk screen printing units
arranged in oppositely oriented relationship, as shown in
FIG. 1, so as to rotate in opposite directions.

In describing the structure of each rotary printing unit,
the rotary unit 2 shown in full line in FIG. 1 will be re-
ferred to as typifying the structure of both printing units.

FIGS. 2 and 3 disclose the structural details of the
rotary printing unit 2. FIG. 2 provides a partially sec-
tioned, end elevational view of the printer unit 2. FIG. 3
provides a sectional, fragmentary, side elevational view
of the unit 2.

As shown in FIG. 3, the rotary printing unit 2 in-
cludes a first, generally annular rim ¢ disposed on one
side of the printing unit and a second, generally annular
rim 7 disposed on the other side of the unit. Rims 6
and 7 are coaxial and spaced along the axis of rotation
of the printing unit, which axis of rotation is the com-
mon axis of the rims 6 and 7. A plurality of mounting
members 8 shown in FIG. 2 may be fastened to rim
members 6 and 7 by conventional fastening means such
as threaded bolts 9. Rim 6 is rotatably supported by an
annular, i.e. cylindrical section, type of support member
10 while annular rim 7 is similarly supported by an an-
nular, cylindrical section type support member 11. Rim
6 includes a central aperture 12, of circular, cross section,
through which the support member 10 projects. Sup-
port member 10 is journaled in aperture 12 by means
of a conventional roller bearing assembly 13. Rim 7 in-
cludes a similar, centrally disposed circular aperture 14.
Annular support member 11 is journaled in aperture 14
by means of a conventional roller bearing assembly 15.

Annular support member 1§ includes a central opening
16 which, in cooperation with aperture 12, affords direct
access to the printing unit interior, even while the unit
is rotating. Similarly, support member 11 includes a
central opening 17 affording direct access to the printing
unit interior, while the unit is rotating.

The printing unit 2 is rotated by interengagement of
the conveyor 4 with sprocket toothed rims 18 and 19
mounted respectively on annular rims 6 and 7 in a man-
ner to be hereinafter described. The sprocket toothed
rim 18 and 19 shown in FIGS. 2 and 3 are not illus-
trated in FIG. 1 in order to simplify the illustration of
the overall system.

An ink distributing assembly 20 is positioned between
the rims 6 and 7 and within the path of rotation tra-
versed by the frame members 8.

Printing unit 2 supports a plurality of indicia forming
assemblies 21 which extends between the rims 6 and 7.
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As shown in FIG. 4, a representative assembly 21 in~
cludes a generally rectangular, silk screen surface, print-
ing place 21a mounted on a rectangular supporting frame
21b fabricated of resilient metal or other material. Re-
ferring to FIG. 2, it will be seen that each printing as-
sembly 21 is mounted so as to have an intermediate por-
tion curved in an arc having a radius extending from the
axis of rotation of the printing unit. End portions of
the silk screen printing surface 21a extend tangentially
away from the intermediate curved portion. Similarly,
the frame 215, which supports the silk screen plate 21a,
bas a mid portion, i. e. the mid portions of its slides,
which are curved in an arc conforming generally to the
arc of the mid portion of the plate 214 while its end por-
tions extend tangentially away therefrom.

Silk screen and frame assemblies are supported on the
printing unit 2 in the manner shown in FIGS. 2 and 3.
The slides of each frame 215 are supported by portions
of the rims 6 and 7, which rims are shaped to conform
to the curved and tangentially extending configuration
desired for the screen and plate assembly. Each end of
the silk screen and frame assembly 21 is secured by a
holding member 22. Holding members 22 are attached
to mounting members 8 by conventional fastening
means such as threaded fasteners 23. One side of each
holder 22 includes a slot 22q extending along the length
of the end of a silk screen frame 21 and is adapted
to receive and retain this frame end. Another slot 225
other side of the holder 22 and is adapted to receive and
retain the end of the tangentially extending end portion
of another, adjacent silk screen frame.

As will be appreciated, the holding members 22, in
being connected to mounting member 8§ on rims 6 and 7
and extending along the length of the end of the screen
frames 21, may also be considered to be frame mem-
bers extending transversely between the interconnected
rims € and 7.

As will be appreciated, each frame and silk screen as-
sembly 21 may be mounted upon the periphery of the
printing unit 2 merely by flexing the mid portion of the
agsembly to allow its outer ends to slip into the slots of
a pair of adjacent assembly holders 22. When the as-
sembly is released, the resilience of the frame 215 will
effectively draw the frame into snug engagement with the
rims 6 and 7 and cause the frame ends to extend into
locked position within the slots 224 and 22b of adjacent
holders 22. Accurate registration of the assembly 21
on the printing vnit 2 may be assured by means of regis-
tration pins 24 carried by the rims 6 and 7 adopted to
engage registration notches 25 formed on the sides of
frame 21b. ‘

In order to accommedate to particular article require-
ments, it may be necessary to adjust the position of each
printing unit toward and away from its associated con-

- veyor. One such mechanism for adjusting the position of

a printing unit transversely of its axis of rotation is shown
in FIGS. 2 and 3. This adjusting mechanism includes a
pair of frame mounted rails 26 and 27 adapted to slideably
support upper and lower flattened peripheral surfaces of
the annular support member 16 and a pair of frame sup-
ported rail members 28 and 29 adapted to slideably sup-
port upper and lower flattened, peripheral surfaces of the
annular support member 11. A horizontally aligned
toothed rack 30 is mounted on the annular support mem-
ber 16 while another horizontally aligned toothed rack 31
is mounted on the annular support member 11. A pinion
assembly including a first pinion gear 32 meshingly en-
gaged with the toothed rack 30 and a second pinion gear
33 meshingly engaged with the toothed rack 31 is mount-
ed upon an actuating rod 34 which is journaled in the
frame assembly and provided with a manually operated
turning handle 35. When the handle 35 is rotated so as
to rofate the pinion gears 32 and 33, the printing unit 2
is caused to move along the axis of the racks 30 and 31
s0 as to be displaced transversely of the axis of rotation of
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the rims 6 and 7. In this manner the position of each
printing unit in relation to its associated conveyor may be:
expeditiously and effectively adjusted to obtain the desired
contact between conveyor carried articles and the silk
screen printing surfaces.

When each ink distributor assembly is positioned in
operative position, as shown in FIGS. 1 and 2, the ink dis-
tributing end 20a of each assembly is positioned so as to
engage the curved portions of the silk screens 21a rotat-
ably carried by the rims 6 and 7 past this distributing
end 20a. The distributor 29 is positioned and configured
so as to be spaced from tangentially extending portions of
the silk screen 21z and the silk screen frames 215 as well
as the mounting members 8 and the frame members 22
while these components are rotated past the ink distribut-
ing end 20z of the distributor assembly 26.

The structural details of the ink distributing assembly
20 are shown in FIGS. 2, 3, 11, and 12.

As shown in FIG. 2, each assembly 28 includes a cylin-
der 36 which defines an ink reservoir. The forward head
37 of the cylinder 36 extends away from the outlet end
29a of the assembly and slopes away from silk screens
surfaces operably engaged with the distributor and toward
the piston end of the assembly. The sloping of the head
37 toward the piston end of the assembly 2¢ enables the
assembly to be positioned with the outlet end 20z in close
proximity to silk screen surfaces 21e without the upper
portion of the assembly 2@ engaging the frame members 8
or other portions of the printing unit while it is in opera-
tion.

As shown in FIG. 11, each assembly further includes a
piston 38 disposed within the cylinder 36 and adapted to
expel printing ink 39 therefrom. In order to prevent the
forming of a dead space within the cylinder 36 the lead-
ing, i.. ink expelling, face of the piston 38 may be sloped
to be parallel to the head end 37 of the assembly 20 as
shown in FIG. 11.

The piston 38 is connected to a piston rod 40, which
extends from an actuating piston housed within an actuat-
ing cylinder 41. The piston within the cylinder 41 may
be pneumatically or hydraulically actuated under the in-
fiuence of ccnventional control means to provide the de-
sired biasing force on the ink expelling piston 38, so as to
maintain a desired rate of expulsion of printing ink
through a generally elongate outlet 42 at the leading end
20z of the cylinder 36.

Cylinder 36 is mounted upon a base member 43 by
means of threaded fasteners 44 passing through wing por-
tions 45 of the cylinder 36 into the base member 43. Ac-
curate registration: of the cylinder 36 in relation to the
base 43 may be secured by a registration key 46, which
as shown in FIG. 11, extends into mating and oppositely
facing slots in the base of the cylinder 36 and the upper
surface of the base member 43. Actuating cylinder 41
is also rigidly secured to the base member 43 by means of
a bracket 47.

During certain operating conditions, as for example,
when an article is missing during a printing operation or
for purposes of maintenance and adjustment, it may be
desirable to retract the assembly 20 away from its opera-
tive position to the position shown in FIG. 2. For this
reason, the base 43 includes a dove-tail type key 48 inte-
grally formed on the base 43, as shown in FIG. 12. Key
48 is slideably positioned within an appropriately con-
figured key way 49 formed in a stationary base member
50. Base member 50 may be intermediately supported by
a bracket assembly 51 which is attached by the threaded
fasteners 52 to the rims 6 and 7. Base 5@ may be ap-
propriately elevated on the bracket assembly 51 by means
of spacers 54. Threaded fasteners 55 are provided for
joining the bracket assembly. 51, the spacers 54 and the
base 50.

Movement of the assembly 28 along the stationary base
50 is effected by an actuating piston and cylinder assembly
56 rigidly mounted upon the bracket 51 as shown in FIG.
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2. A piston rod 57 extends from a piston contained within
the cylinder of the assembly 56 and is attached at one end.
to the slideable member 43 as shown in FIG. 11. The
:application of fluid to the piston within the assembly 56
1@ :control the extension and retraction of the assembly 20.
is .controlled by conventional control mechanisms, not
iliastrated.

Smooth sliding movement of the assembly 29 may be
Facilitated by providing friction easing or resilient pack-
imz 58 between the key 48 and the key way 49 in the
general fashion shown in FIG. 12.

In order to facilitate the replenishing of ink within the
interior of the cylinder 36, the head 37 is made selectviely
detachable from the cylinder 36 by means of threaded
fastener 37a so that a supply of ink 39 contaired in a
flexible liner 59 may be positioned within the cylinder
As shown in FIG. 11, one end 59a of the liner
may be tucked arcund and secured to the end of the re-
cmovable head 37, which lies adjacent the outlet 42. An-
other end 59b of the liner 59 may be. tucked around and
secured to an edge portion 36a of the cylinder 36 which
.also lies adjacent the ink outlet 42. The end 595 of the
liner may be tucked between a conventional squeeze 60
which is supported on the cylinder 36 so as to project be-
neath the outlet 42'by means of a supporting plate 61.
As shown in FIG. 11, supporting plate 61 is mounted be-
tween the base 43 and the lower surface of cylinder 36.

A comb-like, ink distributing member 62 is mounted on
the cylinder head 37 so as to exiend across the cutlet 42
and conirol the expulsion of ink from the outlet in ac-
cordance with varying ink requirements of the printing
pattern along the elongate axis of the outlet 42. Dis-
tributor 62 is secured to the cylinder head 37 by conven-
tional threaded fasteners 63. As shown in FIG. 12, dis-
tributor member 62 includes a plurality of separately de-
fined, outlets- having different sizes conforming to the
printing requirements of appropriate areas of printing pat-
terns on the silk screens 21a. For example, as shown in
FIG. 12, the opening 64 is of a substantially smaller size
than the adjacent opening 65. The different widths and
depths of openings in the distributor 62 efiectively con-
trol the expulsion of ink in accordance with localized ink
demands so as to prevent localized ink accumulations
which would occur with uniform ink distribution where
printing patterns have varying ink requirements along the
axis of the ink outlet 42.

The structural details of the conveyors 3 and 4, includ-
ing spaced article holders carried thereon, are shown. in
FiGS. 1 and 5 through 10.

Conveyors 3 and 4 are each substantially identical but
are disposed in oppositely facing directions as shown in
FIG. 1. With this arangement the lower, horizontal
flight 3b of the upper conveyor 3 and the upper horizontal
flight 4a of the lower conveyor 4 travel in the same direc-
tion. As will be appreciated, conventional drive means
for these endless conveyors, not illustrated, effect the driv-
ing of the conveyors at the same linear rate so that the:
flights 35 and 42 move concurrently. In order to properly
correlate the rate of linear movement of the conveyors
3 and 4, it is desirable for these units to be driven by a
common drive mechanism.

As conveyors 3 and 4 are substantially identical, it will
be necessary to describe the structural details of only one’
conveyor. For this purpose conveyor 4 has been selected.

Conveyor 4 is supported on a pair of upper, horizontal-
1y spaced, sprocket wheel assemblies 66 and 67 and a pair’
of lower, horizontally spaced, sprocket wheel assemblies
68 and 69. Upper flight 4z extends across sprocket wheel
assemblies 66 and 67 while lower horizontal flight 45 ex-
tends across the lower sprocket wheel assemblies 68
and 69.

Additional support means in the form of an idler roll
assembly 70 are provided. Idler roll assembly 70 is dis-
posed adjacent the printing unit 2. Idler. roll assembly
70 is effective to.cause the .conveyor 4 to traverse an arcu-
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ate path adjacent the outer periphery of printing unit 2.

As shown in FIG. 5, conveyor 4 includes a conven-
tional, double sprocket chain 71 mounted on one side of
the conveyor and another conventional, double sprocket
chain 72 mounted on the other side of the conveyor 4.
As is further shown in FIG. 5, each sprocket wheel assem-
bly includes a conventional, double toothed sprocket wheel
73 adapted to meshingly engage with double sprocket
chain 71 and another double toothed sprocket wheel 74
adapted to meshingly engage the double sprocket chain
72. As illustrated, each double toothed, sprocket wheel
is journaled in frame portions of the apparatus. At least
one sprocket wheel is provided with driving means such
as the beveled gear arrangement 75 schematically illus-
trated in FIG. 5. Beveled gear 75 is adapted to be actu-
ated by the conventional drive means previously noted.

Double sprocket chains 71 and 72 are interconnected
by a plurality of spaced article holder assemblies. Each
such assembly comprises a generally U-shaped bracket
76 as shown in FIG. 5, which is rigidly attached at one
end 76a to the sprocket chain 71 and is rigidly attached
at the other end 765 to the sprocket chain 72. With this
rigid mounting arrangement, it will be appreciated that
the bracket 76 is not free to pivot relative to the portions
of the sprocket chain to which it is attached.

Each bracket member 76 carries an article holding
structure. Each such structure includes an article cradle
77 mounted on the horizontal portion of the U-shaped
bracket 76 as shown in FIG. 5. Each cradle 77 includes
a generally concave portion 774 as shown in the cross-
sectional view of FIG. 6. Concave portion 77a is adapted
to support an article side such that the article is disposed
with its longitudinal axis extending horizontally and per-
pendicular to the conveyor chains 71 and 72. An end
portion 77b of each cradle 77 provides an abutment for
engaging and supporting one article end. The other
article end is engaged by a pivoted jaw 78 as shown in
FIGS. 5 and 7. Each pivoted jaw 78 is pivotally mounted
at pivot axis 79 on the bracket 76 supporting the cradle
77. A conventional resilient spring 8¢ is mounted upon
the bracket 76 so as to resilienily and yielding urge the
pivoted jaw 78 to its article engaging position.

With the article holder arrangement described, posi-
tive and accurate support for articles is provided so as
to insure accurate registration for printing purposes. The
concave portion 77a of the cradie allows an article to nat-
urally assume an orientation so that the surfaces to be
printed face upwardly and downwardly. The abutment
77b, in cooperation with the pivoted jaw 78 propetly posi-
tion the article along the axis of the bracket 76. As is
apparent, each article is thus supported with its median
plane extending radially from its longitudinal axis to the
outwardly facing surface to be printed and perpendicular
to the portions of the conveyor chains 71 and 72 which
it intersects.

The manner in which articles are released from the
conveyors and the manner in which article holders are
placed in article receiving position are illustrated in FIGS.
1, 5 and 8.

As shown in FIG. 5, each pivoted jaw 78 carries an en-
largement 81 which functions as a cam follower. En-
largement 81 is positioned beneath the bracket 76, as
shown.

A cam assembly 82 is provided for simultaneously
effecting the pivoting jaws 78 of article holders moving
along the upper and lower flights 44 and 45 of the con-
veyor 4. Cam assembly 82 includes a horizontally ex-
tending abuiment bar 83 which provides a cam surface
disposed in the travel path of the followers 81 of pivotable
jaws 78 as they move along the upper flight 4¢. This cam
surface comprises the left side of the bar 83, as shown
in FIG. 5, which side has sloped, camming end portion
83a. A bar 84 provides a similar cam surface disposed in
the travel path of jaw followers 81 as the article holders
move along the lower flight 45 of the conveyor 4.
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Abutment bar 83 is supported upon a toothed rack 85
while abutment bar 84 is supported upon a toothed rack
86, as shown in FIG. 1. Toothed racks 85 and 86 extend
toward each other and pass slideably through a mounting
bracket assembly 87, As shown in FIG. 5, brackei 87
is mounted upon a frame portion 88.

Toothed racks 85 and 86 extend in parallel but spaced
relationship through the bracket assembly 87 so as to
meshingly engage opposite sides of a pinion 88 journaled
within the bracket assembly 87, in the manner shown in
FIG. 8. Pinion gear 88 is mounted upon a rotatable shaft
89 by means of which it may be rotated to effect concur-
rent movement of the abutment bars 83 and 84 toward
and away from their respectively associated conveyor
flights. This simultaneous adjustment arrangement ma-
terially facilitates adjusting operations and insures correct
positioning of the camming abutments on both upper
and lower flights of the conveyor.

If it should become necessary to adjust the apparatus
to accommodate to articles of different sizes, it may be
necessary to substitute article holder assemblies of new
dimensions. In this event, the racks 85 and 86 may be
simultaneously actuated by rotation of pinion gear 88 so
as to position the abutment bars 83 and 84 in accordance
with the position of the followers 81 in the new assem-
blies.

The pivoted jaw carried, cam foliower and the station-
ary abutment cam arrangement heretofore described pro-
vides a particularly reliable but structurally simple trans-
fer mechanism. As article holders move along the upper
flight 4a, the cam follower portion 8% of the pivoted
jaw 78 of each holder engages the camming surface of
the abutment 83 so as to cause the jaw 78 to pivot away
from solid line article engaging position into the phantom
line, article receiving, position shown in FIG. 5. The
holders are thus placed in condition to receive articles
dropped from article holders carried along the lower
flight 3b of the upper conveyor 3. Similarly, article carry-
ing holders moving away from the printing unit 2 along
the lower flight 4b are caused to discharge articles which
have been printed on both faces into the conveyor 5
through the cooperation between the camming abutment
bar 84 and the followers 81 of the pivoted jaws 78 of
the article holder assemblies. As will be appreciated,
the speed of the conveyor 5 and the positioning of article
holding cradles 5a are so related to the speed of the
conveyor 4 and the spacing of the article holding assem-
blies carried on the conveyor 4 so as to insure the co-
ordinated alignment of the holders carried by the con-
veyor 4 and the cradles carried by the conveyor 5. In
this manner, articles released from the article holding
assemblies as they move along the lower flight 45 drop
freely by gravity into cradles 5 aligned immediately there-
beneath, as shown in FIG. 1.

Conveyor 3 is provided with a somewhat similar article
holder actuating assembly 90 substantially identical to
assembly 82 and including an upper camming abutment
bar 98a mounted upon a toothed rack 905 to lie in the
path of followers 81 of article holders moving along
flight 3a. The mechanism further includes a lower cam-
ming abutment bar 90c¢ mounted on a tooth rack 90d
and positioned in the travel path of cam foliowers 81
moving along the flight 35. Assembly 9@ is secured to
the mechanism frame by a bracket assembly 91 corre-
sponding to assembly 87. A pinion, not shown, is in-
cluded in assembly 91 to engage racks 965 and 96d to
effect the adjusting of the positions of bars 98« and 9¢c.

As heretofore noted, flights 35 and 4a travel in parallel
alignment and at the same linear speed. Article holding
assemblies carried on these two conveyors are equally
spaced and coordinated in position so that an article
holder on the lower flight 35 is always aligned with an
article holder on the upper conveyor fiight 4a. As will
be apparent, article holder assemblies carried along the
flight 3b face downwardly to facilitate the discharge of



3,172,355

-
it

articles, while article holding assemblies moving along the
flight 4a face upwardly to facilitate the reception of arti-
cles dropped by gravity from conveyor flight 3b.

Camming bars 98c and 83 are positioned so as to effect
the concurrent or simultaneous actuation of article hold-
ers moving along the flights 3b and 4a. In this manner,
when a pivoted jaw 78 of an article holder moving along
flight 3b is pivoted out of article engaging position, the
pivoted jaw 78 of a holder moving on conveyor flight 4a
in alignment with the holder moving along the conveyor
flight 3b is caused to pivot to an open or article receiving
position. In this manner, when an article is released from
a holder as it moves along the conveyor flight 3b, it may
drop by gravity into an article holder moving along the
fiight 4a which has been appropriately disposed to receive
the article.

Tn 2 manner analogous to that in which abutment bar
83 places holders moving along flight 49 in article receiv-
ing condition, the abutment bar 990« places holders mov-
ing along the flight 39 in such a condition. In this article
receiving condition, holders may receive articles at the
transfer station from any suitable supply mechanism.

As shown in FIG. 1, camming bars 90a and 83 termi-
nate in intermediate portions of their respectively asso-
ciated flights so as to allow pivoted jaws 78 of the article
holders to return to article engaging position while articie
holders move along the flights 3a and 4a. Thus, articles
received by the conveyor flight da from the conveyor
flight 3b and articles received by the flight 3a from the
transfer mechanism are securely positioned and locked
in place before moving into inclined portions of the con-
veyors. As will be appreciated, the returning of the
pivoted jaws 78 to article engaging position completes
the registration of articles to insure their proper position-
ing to receive indicia.

In certain instances due, for example, to failures in the
feeding operation at the transfer station, a botile may
not be present in an article holder being supplied to a
printing unit. As will be appreciated, when articles are
not present in printing position adjacent a printing unit,
the ink supplied to the printing screens will not be utilized,
such that an undesired accumulation of ink will result.
In order to prevent such an accumulation, a missing article
conirol mechanism may be incorporated with each of the
conveyors 3 and 4 of the system as shown in FIG. 7.
Each such mechanism includes a conventional micro-
switch having an actuating, pivotable member 52. If an
article should not be present in an article holder, the
pivoted jaw 78 would swing to the inclined phantom line
position shown in FIG. 7 so as to engage and trip the
microswitch member 92 as it moved past this control de-
vice. The actuation of the switch 92, through means of
conventional control mechanisms, serves to supply actuat-
ing fluid to the assembly 56 to effect the retraction of
the ink distributing assembly 20. Through the operation
of conventional control means not described, the assembly
36 would return to its operable position to effect the
printing of articles carried by subsequent holders.

FIGS. 1, 6 and 10 illustrate the unique printing unit
drive structure featured in this invention.

The idler roll assembly 70 of the drive structure in-
cludes a frame mounted and adjustable idler roll 93 which
supports the curving portion of each double sprocket
chain adjacent a printing unit. Each idler roll 93 is
mounted by a conventional roller bearing assembly 94
on a stub axle 95 extending from a slideable bracket 94.
As shown in FIG. 10, each bracket 98 includes a clamping
plate 97 which is secured to a base 98 by conventional
threaded fasteners 99. The position of the idler roll sup-
porting bracket 96 may be adjusied along frame rail por-
tions 100 and 101 so as to obtain the proper tautness
in the conveyor chains.

As shown in FIG. 10, idler roll 93 lacks sprocket teeth
which would normally project into the openings of the
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sprocket chains such as the illustrated chain 72. Accord-
ingly, the idler roll may be positioned in close proximity
to a printing unit such as the unit 2, so as to cause each
sprocket chain to meshingly engage a sprocket toothed
rim carried by the printing unit 2. As each rim is of
the single toothed, rather than double toothed variety,
each rim would engage only one row of sprockets in each
chain. In the preferred arrangement, the inside row of
sprockets in each double sprocket chain engages a toothed
rim of a printing unit. As shown in FIG. 9, for example,
the sprocket chain 72 passes around the periphery of
idler roll 93 in meshing and driving engagement with the
toothed sprocket rim 19. As will be appreciated, the
chain 71 would similarly meshingly and drivingly engage
the tooth sprocket rim 18.

As will be appreciated, a printing unit arrangement of
the type described exists in connection with the conveyor
4 and the printing unit 2 as well as in connection with
the first printing unit % and the upper conveyor 3.

Each idler roli 93 has a diameter so as to cause its
supported endless conveyor chain to traverse an arcuate
path adjacent its associated printing unit and cause arcu-
ate article surfaces which are to receive indicia to move
through an arcuate path substantially coplanar with these
surfaces. Idler roll 93 is positioned relative to the travel
path of the curved portions of the silk screen Zia so as
to cause articles carried by the article holders on the
conveyors to substantially, tangentially engage the curved
portions of the silk screen 21a as the articles are moved
by holders around the idler rollers $3. In this manner
silk screen printing on article surfaces is effected without
resorting to complex article holder movements which
have heretofore often been found necessary to achieve
tangential indicia forming contact between arcuate article
surfaces and printing plates.

In the preferred and illusirated embodiment, an article
is supported in a cradle 77 so as to permit the outwardly
facing article face to be printed to lic in the same plane
as the pitch of the conveyor chain as it passes over the
idler rells 93. As shown in FIG. 2, the silk screen print-
ing surfaces 21a are supported on the printing units so as
to lie substantially in the same plane as the pitch of the
teeth of the toothed rim of the sprocket rims 18 and 19
so as to tangentially engage the article faces during the
printing operation.

With the intermeshed conveyor and printing drum ar-
rangement the conveyor chain effects the rotation of the
printing unit such that the linear speed of the tangentially
engaged portions of printing screens and article surfaces
to be printed are the same so that conveational, silk
screen printing may be accomplished.

If desired, suitable means not shown may be provided
for inflating articles such as plastic, blow molded bottles
during the printing operation to provide interior support
for the printing surfaces in a manner well-known in the
art.

In describing the over-all invention, and the details of
operating components of the various mechanisms, the
advantages of the invention have been demonstrated. In
summary, these advantages include a structurally simple
yet highly reliable apparatus for effecting the printing
on two oppositely disposed faces of articles having a non-
circular cross-section. A unique rotary printing unit is
provided which affords continuous access to the unit
interior 'so as to enable manipulation or adjustment of
interior components, such as an ink distributor, while the
printer is in operation. The rotary printer is particular-
ly characterized by a unique arrangement of printing sur-
faces and supporting structures where supporting struc-
tures extend tangentially away from arcuately curved
portions of the printing surfaces so that an ink distributor
contacts only the curved printing surfaces during the
rotation of the printing urnit. In this manner, the ink
distributor contacts only the printing surfaces during the
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Totation of the printing unit, even though the distributor
remains stationary throughout the printing operatlon

The ink distributor fearuled in the invention is umque
in that it distributes ink in accordance with the varying
requirements of a printing pattern and is configured so as
to facilitate its disposition within a rotary printing unit
so as to allow an ink distributing portion to lie adjacent
printing surfaces without the remainder of the distributor
engaging portions of the -unit during its rotation.

The article holders featured in the application are char-
acterized by structural simplicity and yet cbtain a unique-
ly accurate degree of article registration. The holders
are particularly adapted for use with the article transfer
mechanism featured in this application, which lacks the
complexity of prior art structures but provides an effec-
tive mechanism for releasing articles from multiple con-
veyor flights and effecting the transfer of articles between
superposed horizontal flights.

The devices incorporated in the printing mechanism of
this invention for detecting the absence of articles in
article holders constitute a unique utilization of an article
holding component to effect the actuation of the retrac-
tion of the ink distributor out of its operable position.

A further characterizing advantage of the invention
resides in the manner in which articles are carried on
endless chains so as to be immovable with respect to the
portions of the chains to which they are attached, vet
effect tangential indicia forming contact between articles
carried thereby and rotating printing surfaces.

Yet another advantage of the invemtion involves the
manner in which endless conveyors associated with ro-
tatable printing units themselves effect the rotation of the
printing units so as to positively coordinate the opera-
tion of the conveyors with their associated printers.

The invention has been described with reference to pre-
ferred embodiments of the over-all mechanism and its
various components. However, those skilled in the art
may well recognize certain additions, deletions, modifica-
tions or substitutions in the disclosed mechanisms which
would lie well within the purview of the invention as de-
fined in the appended claims.

I claim:

1. An indicia forming mechanism comprising:

a pair of interconnected annular rims, said rims being

coaxial and spaced along their common axis;
means for rotatably supporting said interconnected an-
nular rims;

means for rotating said interconnected rims about
their common axis;

a plurality of indicia forming plates, each said indicia
forming plate having at least a portion thereof
curved in an arc having a radius extending from
said comomn axis and having other portions ex-
tending tangentially from the ends of said curved
portion;

- support means for said indicia forming plates, said sup-
port means being carried by said rims and having
portions supporting said other portions of said indicia
forming plates which extend tangentially away from
said curved, indicia forming plate portions;

fluid distributing means disposed between said rims and
being adapted to be positioned so as to engage the
curved portions of said indicia forming plates and,
while so positioned, to be spaced from said portions
of said support means which support the tangential-
ly extending portions of said indicia forming plates
as said annular rims are rotated about their com-
_mon axis.

2. A mechanism as described in claim 1 where at least
one of said annular rims provides a central, circularly
shaped aperture to afford access to said fluid distributing
means while said annular rims are rotating.

3. A mechanism as described in claim 2 wherein said
means for supporting said annular rims comprises:

" a nonrotatable, annular support member journaled in
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-the -central -aperture of each of said anniilar rims,
.each said annular support member affording access
to said fluid distributing means through the central
aperture of the annular rim supported thereby by
way of an opening formed in said support member
and aligned with said central aperture.

4. A mechanism as described in claim 1 including
means for adjusting the position of said mechanism trans-
versely of the axis of rotation of said annular rims, said
adjusting means inchiding:

rail means supporting said support members for slide-

able movement transverse to said axis;

at least one rack fixed to said annular support mem-

ber; and

at least one rotatable pinion mounted with its axis sta-

tionary in relation to said support members and in
engagement with said rack whereby, when said pin-
ion is rotated, said mechanism is displaced trans-
versely of said axis of rotation of said annular rims
along the longitudinal axis of said rack.

5. A mechanism as described in claim 1 wherein said
fluid distributing means comprises:

a cylinder providing a reservoir of fluid, said cylinder

including at one end
an elongate outlet facing the travel path of said
indicia forming plates and extendmg parallel
with the common axis of said rims, and
a cylinder head, sloping away from said outlet
and inclined toward the other end of said cyl-
inder; and
a piston adapted to expel fluid through said outlet.
6. A mechanism as described in claim 5 wherein said
piston has a fluid expelling face parallel to said sloping
head of said cylinder.
7. A mechanism as described in claim 5 wherein said
cylinder includes a flexible cylinder liner adapted to con-
tain a supply of fluid, said liner having an outlet at said
cylinder outlet, with said piston being adapted to com-
press said liner to expel fluid therefrom.
8. A mechanism as described in claim 5 and includ-
ing a fluid distributing member positioned at said elon-
gate outlet of said cylinder, said distributing member hav-
ing a plurality of differently sized openings adapted to
control the expulsion of fluid in response to the different
requirements of an indicia pattern along the length of
said outlet.
9. A mechanism as described in claim 1:-
wherein each said indicia forming plate comprises a
printing screen, said screen being disposed with its
mid portion curved in said arc and havng its end
portons extending tangentiaily away therefrom, and

wherein said support means comprises a rectangular
screen frame for each printing screen, each said
frame being disposed with its mid portion curved in
said arc and having its end portions extending tan-
gentially away therefrom,

said mechanism further including a plurality of hold-

ing members extending between said annular rims,
each said holding member including one slot on one
side adapted to receive and retain the extermity of
a tangentially extending end portion of one frame
and a second slot on the other side adapted to re-
ceive and retain the extremity of a tangentially ex-
tending end portion of another frame.

10. An ink distributor for a printing mechanism, said
ink distributor comprising:

a cylinder defining an ink reservoir,

a piston contained within said cylinder and adapted to

pressurize ink contained therewithin;

a cylinder head detachably connected to said cylinder,

squeegee means connected to said cylinder means;

said squeegee means extending transversely past an
clongate edge of said cylinder head in spaced rela-
tion therewith so as to define an elongate ink outlet
communicating with the interior of said cylinder;
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an ink distributing member detachably connected to
said cylinder head and projecting transversely of, and
at least partially across, said elongate ink outlet, and

a plurality of notches formed on said ink distributing
member and having open ends generally facing said
squeegee mearns;

at least some of said open ended notches being of dif-
ferent sizes so as to restrict the flow of pressurized
ink through said elongate ink outlet to differing de-
grees along said outlet in accordance with differing
ink requirements of a printing pattern.

11. An apparatus as described in claim 10 wherein said
cylinder head slopes away from said elongate ink outlet,
generally toward the end of said cylinder containing said
piston, and wherein said piston includes an ink expelling
face which is sloped so as to be generally parallel to said
sloping cylinder head.

12. An apparatus as described in claim 11 including a
flexible liner contained within said cylinder and adapted
to hold a supply of ink, said flexible liner having an outlet
adjacent said ink distributing member with said piston
being adapted to compress said liner to effect the expul-
sion of ink therefrom.

13. An article handling mechanism comprising:

a plurality of horizontally disposed and superposed,

endless conveyor flights,

at least one article holder carried by each of said
flights,

first article holder actuating means associated with one
of said flights and adapted to cause a said holder to
release an article so that it may fall by gravity away
from said one flight,

second article holder actuating means associated with
another second flight located beneath said one flight
and adapted to actuate an article holder carried by
said other of said flights to place it in an article re-
ceiving position,

said first article holder actuating means and said sec-
ond article holding actuating means being adapted to
simultaneously effect the releasing of an article from
a holder carried by said one flight and the placing of
an articie heolder carried by said other flight in an
article receiving condition whereby an article released
from said one fllight may fall by gravity into said
holder carried by said other flight.

14. An article handling mechanism as described in

claim 13 wherein,

each said article holder includes

a concave portion for supporting -an article side,

an abutment for engaging and supporting one
article end, and

a pivoted jaw adapted to resiliently engage and
hold another end of said article, and

said article holder actuating means includes

a cam follower carried by each pivoted jaw, and

abutment means providing cam means disposed in
the travel path of said cam followers and adapted
to engage said followers and cause said jaws to
pivot away from article engaging position and
into article receiving position.

15. An article bandling apparatus comprising:

an endless conveyor having an upper horizental flight
and a lower horizontal flight;

a plurality of article holders carried by said endless con-
veyor, each said holder including a pivotable, article
engaging jaw,

article holder actuating means disposed between said
upper and lower conveyor flights, said article holder
actuating means including,

a first abutment means providing a cam surface
positioned in the travel path of the pivoted jaws
carried by said article holders as they move along
said upper conveyor flight, and

second abutment means providing a cam surface
disposed in the travel path of pivoted jaws of
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article holders as they are moved along said
lower fight,
said cam surfaces each being adapted to engage
said pivoted jaws and pivot said jaws out of
article engaging position and into article receiv-
ing position.

16. An apparatus as described in claim 15:

wherein said first abutment is carried by a rack mount-
ed. for reciprocation toward and away from said
upper flight,

wherein said second abutment is carried by a rack
mounted for reciprocation toward and away from said
lower flight,

said apparatus further including a pinion disposed be-
tween and engaging said first and second racks and
adapted to simultaneously move said abutments to-
ward or away from said upper and lower flights.

17. A printing mechanism including:

rotatable, indicia forming means;

endless conveyor means for transporting articles to-
ward and away from said indicia forming means;

a plurality of article holders mounted on said endless
conveyor means, each said article holder being rigidly
attached to a portion of said endless conveyor and
adapted to support an article such a median plane
of the article extending from the longitudinal axis of
said article radially to an arcuate article surface to
receive indicia is perpendicular to- the portion of
said conveyor means which it intersects;

said articles being carried in said holders so that said
surfaces to receive indicia face outwardly;

roller means disposed adjacent said indicia forming
means with said endless conveyor means passing
around said roller means;

said roller means having such a diameter as to support
said endless conveyor means to cause it to traverse an
arcuate path adjacent said indicia forming means
and cause the arcuate article surface to receive indicia
to move through an arcuate path substantialiy co-
planar therewith;

said roller means and said indicia forming means being
positioned so as to cause articles carried by said
article holders to substantially tangentially engage
indicia forming surface means of said indicia form-
ing means as said articles are carried by said holders
around said roller means,

said endless conveyor means being moved at a speed
related to the rate of rotation of said indicia forming
means so as to cause the surfaces of articles to receive
indicia traveling around said roller means to move at
the same linear rate as the indicia forming surface
means with which they are engaged.

18. An apparatus as described in claim 17 wherein said
endless conveyor means engages the periphery of said ro-
tatable indicia forming means to effect the rotation
thereof.
19. An apparatus as described in claim 18 wherein said
endless conveyor means comprises sprocket chain means
and wherein said sprocket chain means meshingly engages
sprocket teeth means formed on the periphery of said
indicia forming means.
20. A printing mechanism as described in claim 19
wherein said indicia forming surface means comprises a
plurality of silk screen printing surfaces.
21. A screen printing mechanism comprising:
a pair of interconnected annular rims, said rims being
coaxial and spaced along their common axis;

means for rotatably supporting said interconnected an-
nular rims including a nonrotatable, annular support
member journaled in a central circular aperture of
each of said annular rims;

means for rotating said interconnected rims about their
common axis; :

a plurality of printing plates, each comprising a printing
screen, each said screen being disposed with its mid-
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portion curved in an arc having a radius extending
from said common axis and having its end portions
extending tangentially away therefrom;

support means for each of said printing plates, each said
support means comprising a rectangular screen frame,
each said frame being disposed with its mid-portion
curved in said arc and having its end portions extend-
ing tangentially away therefrom;

ink distributing means positioned between said rims
and being adapted to be positioned so as to engage
the curved portions of said printing screen and, while
s0 positioned, to be spaced from said tangentially ex-
tending portions of said screens and said screen
frames as the annular rims are rotated about their
common axis, said ink distributing means including

a cylinder providing a reservoir of ink, said cylin-
der including at one end
an elongate outlet facing the travel path of
said screens and extending parallel with the
common axis of said rims, and
a cylinder head, sloping away from said out-
let and inclined toward the other end of
said cylinder; and
a piston adapted to expel ink through said outlet;
each said annular support member affording access to
said ink distributing member through the central
aperture of the annular rim supported thereby by way
of an opening formed in said support member and
aligned with said central aperture.

22. An apparatus for consecutively forming indicia on
two arcuate portions of an article, said apparatus com-
prising:

first indicia forming means,

first article conveying means adapted to convey articles
toward and away from said first indicia forming
means,

second indicia forming means spaced from said first
indicia forming means,

second article conveying means adapted to convey arti-
cles toward and away from said second indicia form-
ing means,

said first article conveying means having a first portion
wherein articles are transported away from said first
indicia forming means,

said second article conveying means having a second
portion wherein articles are transported toward said
second indicia forming means, with said second por-
tion being disposed beneath and in spaced relation
with said first portion of said first article conveying
means,

means for releasing articles from said first portion which
have been printed on one arcuate portion so that
they may fall by gravity onto said second portion to
be carried by said second article conveying means to
said second indicia forming means to receive indicia
on a second arcuate portion.

23. An apparatus as described in claim 22 wherein said

first and second indicia forming means each comprises:

a pair of interconnected annular rims, said rims being
coaxial and spaced along their common axis;

means for rotatably supporting said interconnected an-
nular rims;

means for rotating said interconnected rims about their
common axis;

a plurality of indicia forming plates, each said indicia
forming plate having at least a portion thereof curved
in an arc having a radius extending from said com-
mon axis and having other portions extending tangen-
tially from the ends of said curved portion;

support means for each of said indicia forming plates,
said support means being carried by said rims and
having portions supporting said other portions of
said indicia forming plates which extend tangentially
away from said curved, indicia forming plate por-
tions;
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fluid distributing means disposed between said rims and
being adapted to be positioned so as to engage the
curved portions of said indicia forming plates and,
while so positioned, to be spaced from said portions
of said support means which support the tangentially
extending portions of said indicia forming plates as
said annular rims are rotated about their common
axis.

24. An apparatus as described in claim 23:

wherein said first and said second article conveying

means each comprises:
endless conveyor means for transporting articles
toward and away from said first and second
indicia forming means respectively; and
a plurality of article holders mounted on each of
said endless conveyor means, each said article
holder being rigidly attached to a portion of said
endless conveyor means and adapted to support
an article such a median plane of the article ex-
tending from the longitudinal axis of said article
radially to an arcuate article surface to receive
indicia is perpendicular to the portion of said
endless conveyor means which it intersects;
said articles being carried in said holders so that
said surfaces to receive indicia face outwardly;
and wherein said apparatus further includes roller
means disclosed adjacent each said indicia forming
means with each said endless conveyor means passing
around said roller means; :

each said roller means having such a diameter as to

support a said endless conveyor means to cause it to
traverse an arcuate path adjacent its associated indi-
cia forming means and cause the arcuate article sur-
face to receive indicia to move through an arcuate
path substantially coplanar therewith;

each said roller means and its associated indicia form-

ing means being positioned so as to cause articles car-
ried by said article holders to substantially tangen-
tially engage said indicia forming plates as said arti-
cles are carried by said holders around said roller
means,

each said endless conveyor means being moved at a

speed related to the rate of rotation of its associated
indicia forming means so as to cause the surfaces of
articles to receive indicia traveling around said roller
means to move at the same linear rate as the indicia
forming plates with which they are engaged.

25. An apparatus as described in claim 24 wherein said
endless conveyor means comprises sprocket chain means
and wherein said sprocket chain means meshingly engages
sprocket teeth means formed on the periphery of said
indicia forming means to effect the rotation thereof.

26. An apparatus as described in claim 25:

wherein each said printing plate comprises a printing

screen disposed with its mid portion curved in said
arc and having its end portions extending tangentially
away therefrom; and

wherein said support means comprises a rectangular

screen frame for each printing screen, with each
such frame being disposed with its mid portion curved
in said arc and having its end portions extending tan-
gentially away therefrom.

27. An apparatus as described in claim 26 including
means for retracting the fluid distributing means of each
of said indicia forming means away from engagement with
the curved portions of the indicia forming plate carried
thereby in response to the absence of articles to receive
indicia, said means including:

a pivotable, article holding jaw member adapted to pivot

to a particular position in the absence of an article
in a holder,
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