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PRINTING AND DRYING APPARATUS
Melvin E. Green, Skokie, and Charles F. Derrickson, Chi-
cago, I, assignors to American Screen Process Equip-
ment Ceo., Chicage, Ili., a corporation of Hlirois
Filed Jam. 22, 1962, Ser, Ne. 167,725
15 Claims, (CIL 191—40)

This invention relates to new and useful improvements
in drying apparatus and more particularly to a drier espe-
cially designed and adapted for use in a combination with
printing machines.

In the printing of cylindrical objects, such as cans, bot-
tles and the like (and particularly molded thermoplastic
containers) various printing techniques have been used.
Among the various printing techniques tried, one of the
cheapest and easiest processes is silk screen printing. In
the silk screen printing of cylindrical objects, the object to
be printed is rotated while maintained in contact with a
silk screen stencil at the same linear rate of movement so
that there is no slippage between the surface to be printed
and the stencil. At the same time, a wiper or squeegee
forces ink through the silk screen to imprint the desired
design and/or words on the can or bottle. Silk screen
printers have been designed and built which handle bot-
tles or cans in a semi-automatic manner and which have
a relatively high rate of printing so that a large number
of objects can be handled in a relatively small time. Most
aufomatic or semi-automatic silk screen printers for bot-
tles or cans are provided with an automatic feeding ar-
rangement and a rotary holding mechanism which picks
up the individual can or bottle, moves if into contact with
the silk screen and after printing is complete discharges
the can or botile to a suitable drying apparatus or to a
container. When the bottle or can which is being printed
is first taken up by the machine it is moved into coatact
with the stencil for printing. At that point in the move-
ment the stencil is moved and the can or bottle is rotated
and ink is forced through the stencil tc imprint the desired
design and/or words on the surface thereof.

In the processing of cylindrical containers such as cans,
bottles and the like the silk screen printing process for
applying designs and/or words must compete with cther
printing processes and automatic labelling machinery (ma-
chinery which automatically applies printed labels to the
containers). In order to be competitive with other priat-
ing techniques and automatic labelling machines, a silk
screen printer must be capable of handling the objects to
be printed at a relatively high rate of speed. One of the
problems which has arisen in the high speed printing and
discharging of printed cylindrical containers from silk
screen printers has been the handling of the containers for
drying of the ink thereon after leaving the printer. It is
necessary for a cylindrical object which is freshly printed
to be handled in a manner such that it can be dried rapidly
and conveniently without contacting the supporting sur-
face whereby it might become smudged. The handling of
printed objects for drying has therefore become a limiting
factor in the speed at which the silk screen printers can
handle the printing of cylindrical containers.

When a silk screen printer (or any other type printer)
imprints a label on an object which is relatively flat there
is little or no problem in handling the object for drying.
The object is simply placed on a suitable surface with the
wet ink upward and allowed to.dry. In the handling of
cylindrical objects, however, a different problem.is en-
couniered due to the tendency of such objects to roll and
it thus becomes mecessary to provide a means for sup-
porting such objects in a manner which precludes the
smudging of the wet ink.  In the past, printed cylindrical
objects have been placed on conveyors and passed through
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heated drying ovens, or other suitable drying means, but
the conveyor design has been far from satisfactory. In
some cases arrangements have been used wherein the
bottles or containers are suspended on a conveyor by the
neck portion of the container so that the wet ink does not
contact other surfaces. Conveyors of this type have been
¢ifficult to design to handle a substantial volume of work.
Other conveyor have been designed using relatively flat
trays and which are provided a suitable mechanism for
picking up the bottle or container and setting it on end
so that the wet surface is not smudged.” Such arrange-
menis however, have required the depositing of containers
on-a moving conveyor with the result that the containers
are frequently spilled and often fall from the conveyor.
Up until this time no entirely satisfactory conveyor ar-
rangement has been made which will handle cylindrical
printed objects for drying without smudging the object and
at a relatively high rate of speed.

It is therefore one object of this invention to provide a
new and improved apparatus for printing of cylindrical
containers which includes a conveyor means for receiving
and holding the printing objects for drying without smudg-
ing the wet ink on the surface thereof.

Another object of this inventicn is the provision of a
new and improved apparatus for printing and drying cylin-
drical containers which includes a conveyor arrangement
having individual baskets which are of a size and shape

" such that cylindrical containers may be supported therein

without smudging the wet ink thereon and which provide
for free circulation of air around the printed objects.

Still another object of this invention is the provision
of a new and improved conveyor for drying cylindrical
cbjects received from a printer which includes a plurality
of supporting baskets which are arranged for passage
through a drying oven and for dumping at a predeter-
mined location outside the oven. '

Still another object of this invention is the provision
of an improved drier for-printed cylindrical objects re-
ceived from a printer which is provided with a conveyor
arranged for multiple passes’ of the objects to be dried
through the drying oven.

A feature of this invention is the provision of an im-
proved printing apparatus including means for receiving
and printing cylindrical containers and drying means in-
cluding a conveyor having a plurality of spaced baskets
positioned to receive the cylindrical objects and shaped to
support the objects only at the end portions thereof.

Another feature of this invention is the provision of
an improved printing apparatus including a drier having
a conveyor portion with baskets formed of wire and
shaped to provide a curved receptacle in which a cylin-
drical object can be supported with only its ends touching
the sides of the baskets.

Still another feature of this invention is the provision
of an improved drying apparatus having a CONveyor con-
sisting of a pair of endless chain belts with a plurality
of wire baskets supported therebetween which are ar-
ranged to receive cylindrical printed objects and support
the same with only the end portions touching the walls
of the baskets and having means on each basket coop-
erable with portions of the supporting frame work of the
conveyor to cause the baskets to dump their contents
at a predetermined position.

Other objects and features of this invention will be-
come apparent from time to time throughout the specifi-
cation and claims as hereinafter related.

In the accompanying drawings, to be faken as a part
of this specification, there is clearly and fully illustrated
a preferred embodiment of this invention and an alternate
embodiment thereof utilizing the principles of this inven-
tion, in which drawings,
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FIGURE 1 is a partially diagrammatic view, in ele-
vation, of a combined printing and drying apparatus uti-
lizing the principles of this invention,

TGURE 2 is a vertical elevation, partially in section,
of the conveyor apparatus used in the drying portion of
the combined printer and drier.

FIGURE 3 is a plan view of the conveyor portion of
the apparatus shown in FIGURE 2,

FIGURE 4 is an end view, partially in section, of the
conveyor apparatus shown in FIGS. 2 and 3 and showing
details of the supporting basket of the conveyor,

FIGURE 5 is a detail plan view of the conveyor basket
shown in FIGS. 1-4, and

FIGURE 6 is a diagrammatic view in elevation and
partially in section showing an alternate embodiment of
the invention in which the conveyor is arranged for multi-
ple passes through the drying oven.

Referring to the drawings by numerals of reference and
more particularly to FIGURE 1 there is shown in com-

bination a silk screen printer 1 and drier 3 arranged in ¢

tandem so that the drier receives objects discharged from
the printer and handles them for drying without smudging
the ink on the printed objects. Printer 1 can be any
suitable printing apparatus for cylindrical containers, such

as a rotary printer, but is preferably a silk screen printer 2

provided with the usual silk screen stencil and associated
apparatus for movement of the stencil in coordination
with the rotation of the object being printed. Details of
the printer are not shown in the drawing since any suit-

able silk screen printer could be used. The drawing 3

however shows the essential features of the wusual silk
screen printer which is arranged for semi-automatic or
automatic operation. Printer 1 is provided with a suijtable
feed mechanism 5 for feeding a plurality of cylindrical

containers 7 to be printed. While feeder 5 is shown ¢

as a gravity feed it may be a conveyor or other type feed
mechanism for supplying individual objects to be printed.
The cylindrical containers 7 are taken from feed mecha-
nism 5 and moved into contact with silk screen stencil
9 where the cylindrical container is rotated in contact
with the stencil and printed with the desired design and/or
words. The cylindrical object which has been printed
is moved by the supporting means, not shown, and placed
on a conveyor mechanism 11 from which the cylindrical
containers are discharged to the conveyor 13 of drier 3.
In the printer 1 the cylindrical containers are moved by
a suitable rotary supporting means from the feeding means
5 into contact with silk screen printer 9 and discharged
on conveyor 11 from which the objects are discharged to
conveyor 13 of drier 3. In an alternate embodiment of
the invention conveyor 11 could be eliminated and the
supporting means arranged to discharge printed objects
directly to conveyor 13 of drier 3.

Drier 3 consists of a suitable housing or enclosure 15

which may be a drying oven provided with drying means *

17 which can be a plurality of heating lamps or a means
for circulating heated air in contact with the objects pass-
ing through the drier. Drier 3 includes a supporting
framework supporting a conveyor 13 having a plurality
of supporting baskets 19 movable in coordination with
the discharging means, i.e. conveyor 11, on silk screen
printer 1 and having each basket positioned to receive a
cylindrical container from conveyor 11. Conveyor bas-
kets 19 are arranged with open sides for circulation of
air for drying printing on the cylindrical objects received
from printer 1 and are of a size and shape to support
cylindrical objects only at the ends thereof. Conveyor
baskets 19 are individually supported on endless support-
ing chains mounted on supporting wheels in a manner to
be described more fully hereafter. Baskets 19 are pref-
erably arranged to swing freely and support objects there-
in in a horizontal position. The conveyor is arranged so
that baskets 19 may be tipped at the outer end 21 of the
conveyor to discharge cylindrical containers 7 into a
suitable receptacle 23. If desired, the apparatus can be
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adjusted to permit passage of the printed objects to be
dried back through the drier on the underside of the con-
veyor and baskets 19 then tipped at the inlet end por-
tion on the lower side of the conveyor to discharge the
dried printed objects into a receptacle indicated in dotted
lines at 25. The construction and mode of operation of
the conveyor and the shape and operation of the support-
ing conveyor baskets is to be described more fully with
reference to FIGURES 2 to 5.

In FIGURE 2, drier 3 is shown in considerably more
detail. The housing or heater enclosure 15 is shown in
section. The conveyor 13 is positioned within housing
15 and includes a plurality of supporting legs 27 which
are preferably formed of channel members and have ad-
justable feet 29 at the lower ends for leveling the con-
veyor apparatus. Feet 29 are secured in legs 27. Legs
27 are secured as by welding to horizontally extending
channel members 31 which may be provided with lateral-
ly extending struts or spacer members 33. At opposite
ends of the horizontally extending supporting members
31 there is provided curved plate members 35 and 37 re-
spectively which are supported on supporting members
31 by a plurality of bolts 39 extending through holes or
slots in supporting member 31 and members 35 and 37 re-
spectively. The end member 35 is provided with slotted
openings 41 so that it can be moved longitudinally of
the supporting structure. Supporting member 31 is pro-
vided with a threaded bolt member 43 which is cooper-
able with member 35 for longitudinal adjustment thereof.
The conveyor is provided with a pair of supporting rods
or axle members 45 and 47 supported at opposite ends
by members 35 and 37 respectively. Axle member 45 is
provided with a pair of sprocket drive wheels 49 and
axle member 47 is similarly provided with sprocket wheels
51. A pair of endless chain belts 53 and 55 are supported
on sprocket wheels 49 and 51 in parallel relation and func-
tion as supporting members for conveyor baskets 19. The
chain belts 53 and 55 are provided with supporting track
members 52, 52’, 54 and 54’ which prevent sagging of
the chains. The track members are formed of angle irons
or similar extruded members of L shaped cross section
and are supported on members 32 and 31 and extend sub-
stantially the entire length thereof. Axle member 45 has
an outwardly extending end portion 57 on which there is
positioned a pulley wheel 59 which is connected by a
pulley belt 61 to a suitable motor shown diagrammatical-
ly as 63. The connection between the motor and the
drive wheel may be by means of a simple friction pulley
belt or by a chain drive or any other suitable driving
means. The conveyor is also provided with a pair of
curved guide members 65 and 67 which are supported by
ears 68 and 76 on supporting framework of the conveyor
and movable (by means of slotted connections 72 and
74) toward and away from the supporting framework of
the conveyor to engage a portion of the supporting baskets
19 to control movement thereof.

In FIGURE 4 there is shown a detailed view of support-
ing baskets 19 while a plan view of the baskets is found
in FIG. 5. Baskets 19 include a curved supporting rib
member 69 having straight outer end portions 71 and 73
on which there are supported flat guide members 75 and
77 respectively. The basket is formed of a plurality of
wire members 79 projecting an opposite sides of rib 69
substantially parallel to guide members 75 and 77 and
substantially normal to the plane of rib member 69. The
wire side pieces 79 forming the basket are of substantially
circular curvature and decrease in size progressively
toward the bottom of the basket. Each of the pieces has
substantially the same radius of curvature with the re-
sult that the space enclosed by the basket has a shape such
that a cylindrical container, or other curved and three
dimensional objects, can be supported therein with only
its end portions touching the walls of the basket. This
shape is almost unique in its ability to receive curved ob-
jects, particularly cylindrical objects, and support them at
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the end portions without touching the side surface of such
objects. The shape of the basket, which results from
the circularly curved wire side members and the curv.ed
supporting rib member, is such that it can receiv.e cylin-
drical objects of almost infinite variety as to size and
support such objects with only the end portions thereof
in contact with the walls of the basket. It should be fur-
ther noted that the shape of the basket is such that a
cylindrical object will be supported at only its end por-
tions even if it is dropped into the basket at an angle
rather than being supported in a perfectly horizontal posi-
tion. In the upper basket shown in FIG. 4 a cylindrical
plastic bottle is shown in dotied lines. Tt has been found
in actual use of this conveyor that the baskets 19 provide
for free circulation of air for drying printed objects which
are supported therein and are capable of receiving printed
cylindrical containers at a high rate of speed and can
support such containers with only the end portions thereof
touching the walls of the baskets so that there is no ten-
dency to smudge the printed surface of the container.

The baskets 19 are supported in the conveyor for free
pivotal movement and thus maintain a continuous hori-
zontal position in the same manner as the chairs in a
ferris wheel. End portions 71 and 73 of baskets 19 are
supported pivotly in support members 81 and 83 which
are part of or attached to the individual links 85 and 87
of supporting chains 55 and 53 respectively. The sup-
porting framework is provided with a flat guide member 89
at the receiving end or inlet end 13 of the conveyor and
which is arranged to be operatively engageable with basket
guide member 75 to steady baskets 18 against tipping when
the cylindrical objects or containers are discharged from
the printer onto the baskets. Movable guide member 67
(shown in FIG. 2) is positioned at the outlet end of the
conveyor and is engageable with basket guide member 75
or 77 to cause the basket to turn and spill its contents into
the receptacle at the outlet end of the conveyor. If it is
desired to allow the cbiects to have a second pass through
the drier, for additional drying or for cooling guide mem-
ber 67 is moved out of engagement with basket to the
dotted position in FIG. 2, thus permitting basket 19 to
pass back through the drier on the underside of the con-
veyor. When the conveyor is arranged for the objects to
pass through the drier twice then guide member 65 is
moved to the dotted position adjacent to the drive wheel
49 where it is engageable with one of the basket guide
members 75 or 77 to cause the basket to tip and discharge
its contents to receptacle 25 which is shown in dotted lines
in FIG. 1.

In FIG. 6 there is shown a diagrammatic view of an
alternate embodiment of this invention in which drier 3
is provided with housing 15 and heating means 17 as in
FIGS. 1to 5. In this embodiment of this invention, how-
ever, the endless chain belts are arranged to pass over a
plurality of idler wheels 58 which are arranged for mul-
tiple passes of the baskets 19 back and forth through
the heated enclosure 15. In this embodiment of the in-
vention the drive wheel 49 ig effective to move the end-
less chain of baskets through the conveyor, although auxil-
iary means can be used if desired to drive other sprocket
wheels so that the movement of the conveyor is more
uniform. In this embodiment of the invention the inlet
end portion 48 of the conveyor is provided with g guide
member as in FIG. 4 for steadying the baskets against
tipping during the discharge of cylindrical objects from
the printer into the baskets and is provided with a guide
member 65 as in FIGS. 2 and 4 to cause the baskets to
tip and discharge their contents upon leaving the heated
enclosure, as at 46.

The embodiments of the invention shown in FIGS. 1-5
and FIG. 6 operate in a substantially identical manner.
The cylindrical objects or containers 7 are fed through in-
let means 5 into silk screen printer 7. The cylindrical
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containers 7 are moved by the silk screen actuating
mechanism into contact with the silk screen stencil where
they are rotated and stenciled with desired design and/or
words. Cylindrical containers 7 are discharged from
the printer by way of conveyor 11 onto baskets 19 in the
conveyor portion of the drier. The conveyor and baskets
supported thereon is operated in coordination with con-
veyor 11 on silk screen printer 1 so that cylindrical con-
tainers 7 are discharged successively to individual baskets

: 12 on the conveyor. As previously indicated, baskets 19

are steadied by cooperating guide members 75 and 77
when containers 7 are being discharged thereto. The
baskets 19 are constructed for free circulation of air for
drying printed objects supported therein and are con-
structed, as previously described, in a shape. designed to
support cylindrical objects and other three dimensional
objects with only the end portions thereof touching the
walls of the baskets. Baskets 19 are arranged to swing
freely and move through the heated enclosure 15 as shown
in FIGS. 1, 2, 3 and 6 wherein containers 7 are dried.
At the outlet end portion 21 of the conveyor, extending
outside of housing 15, guide member 67 is engageable
with guide members 75 or 77 on baskets 19 to cause the
baskets to be tipped and discharged to containers 7 to
receptacle 23. As previously noted, if it is desired to pro-
vide additional drying time for the printing on containers
7 guide member 67 can be moved out of engagement with
baskets 19 and the baskets allowed to move backward
through the heated enclosure 15 and their contents dumped
into receptacle 25. If more drying time is needed than
is provided by this two-pass arrangement through drying
enclosure 15 then it is necessary to make use of a multipass
drier of a type shown in FIG., 6. While FIG. 6 is shown
with a large number of passes for the conveyor through
the heated enclosure 15 it is possible to arrange the con-
veyor with a greater or lesser number of idler wheels,
according to the needs of the particular drying installa-
fron. :

It should also be noted that the arrangement shown in
FIG. 6 using muliiple passes through the drier or using
a single vertical pass is particularly economical with re-
gard to the floor space occupied by the drier,

protective coating or surface impression where it is neces-
sary to avoid smudging the sides of the treated objects.
While the drier has been described in conjunction with a
sﬂg screen printer it is equally useful with other printers,
printing devices or other coating devices or with appara-
tus for hot stamping of thermoplastic objects. Each of
these processes is considered to be equivalent to the ex-
tent that the objects treated in the process must be pro-
tected against smudging during drying and/or cooling,
While the baskets in the conveyor are especially designed
to receive cylindrical objects they are also useful in sup-
porting conical, tubular, and other regular or irregular
three-dimensional shapes. In handling objects received
from the printer the drier maintains the printed objects
in substantially the same position as in the printer and
thus can be used in multiple printing operations, i.e., the
drier can be arranged to feed to a second printer and
thence to a second drier, et¢, Such an arrangement is
especially desirable where multiple designs are to be
printed on a single object or where multiple color print-
ing is employed.

While this invention has been described fully and com-
pletely ‘with special emphasis upon certain preferred em-
bodiments thereof it should be understcod that within the
scope of the appended claims this invention may be prac-
ticed otherwise than as specifically described herein,

The embodiments of the invention, in which an exclu-
sive property or privilege is claimed, are defined as fol- ~
lows:

1. In combination, apparatus for printing on the outer
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surface of smooth cylindrical objects, including means
for receiving and printing said objects, and means for
discharging said objects; and drying means positioned ad-
jacent said discharging means and comprising a con-
veyor including a pair of endless chain belts disposed in
substantially parallel vertical planes with open sided
baskets supported therebetween, said baskets being mov-
able in coordination with said discharging means and
positioned to receive a smooth cylindrical object from
said discharging means, said baskets having a pair of
open sides which are arcuate in section and intersect
along each end and bottom thereby decreasing in size to-
ward the bottom, whereby the sides have a curvature such
that a smooth cylindrical object may be supported therein
with only its ends touching the sides of the basket.

2. Apparatus in accordance with claim 1 in which the
conveyor baskets are each formed of wire and having
sides formed from wires having substantially circular
curvature and decreasing in size toward the bottom.

3. Apparatus in accordance with claim 1 in which the
conveyor baskets are each rotatably supported and swing
freely to maintain continuously a horizontal position,
and the conveyor has a supporting frame having a por-
tion operatively engageable with said conveyor baskets
to steady the same against tilting when said baskets are
in position to receive objects discharged from said print-
ing apparatus.

4. Apparatus in accordance with claim 1 in which the
conveyor baskets are each rotatably supported and swing
freely to maintain continuousty a horizontal position,
and the conveyor has a supporting frame with a portion
operatively engageable with the conveyor baskets at a pre-
determined position to tilt said baskets and dump out the
contents thereof.

5. Apparatus in accordance with claim 4 in which the
conveyor is provided with 2 plurality of basket-engaging
dumping means each movable into and out of engaging
position so that the baskets may be dumped in a plu-
rality of different positions.

6. Apparatus in accordance with claim 1 in which
the conveyor is provided with an enclosed housing and
heating means for drying objects carried thereon, said
conveyor having one end extending outside said housing
to receive objects from said printing apparatus and hav-
ing another end extending outside said housing for dis-
charge of the objects carried thereon.

7. Apparatus in accordance with claim 6 in which said
conveyor has its supporting chain belt arranged in a
tortuous path to provide multiple passes of the baskets
through said housing.

8. In a dryer for smooth cylindrical objects, a con-
veyor comprising a pair of endless chain belts positioned
in substantially parallel vertical planes, a plurality of
supporting baskets spaced along said chain belts and sup-
ported therebetween, said baskets having a pair of open
side walls which are arcuate in section and intersect along
each end and bottom, thereby decreasing in size toward
the bottom, whereby the sides have a curvature such that
a smooth cylindrical object may be supported therein
with only its ends touching the sides of the basket.

9, An apparatus as defined in claim 8 in which the
conveyor baskets are each formed of wire and have a
curved central supporting rib and having said side walls
formed by curved wires supported on said rib.

10. An apparatus as defined in claim 9 in which the
conveyor baskets are each rotatably supported and swing
freely to maintain continuously a horizontal position,
and the conveyor has a supporting frame having a portion
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operatively engageable with said conveyor baskets to
steady the same against tilting when receiving objects
to be dried.

11. An apparatus as defined in claim 9 in which the
conveyor baskets are each rotatably supported and swing
freely to maintain continuously a horizontal position,
and the conveyor has a supporting frame with a portion
operatively engageable with the conveyor baskets at a
predetermined position to tilt said baskets and dump out

o the contenis thereof.

12. An apparatus as defined in claim 9 in which the
conveyor baskets are each rotatably supported and swing
freely to maintain continuously a horizontal position, and
the conveyor is provided with a plurality of basket-en-
and out of
engaging position so that the baskets may be dumped in a
plurality of different positions.

13. An apparatus as defined in claim 9 in which the
conveyor is provided with an enclosed housing and heat-
ing means for drying objects carried thereon, said con-
veyor having one end extending outside said housing to
receive smooth cylindrical objects and having another
end extending outside said housing for discharge of the
objects carried thereon.

14. A conveyor basket formed of wire and comprising
a central supporting rib having straight colinear end por-
tions and a curved central portion, a plurality of wire
members of substantially circular curvature supported on
said rib at the curved portion thereof and extending in
opposite directions therefrom in planes substantially nor-
mal to the plane of said curved portion, said wire mem-
bers being spaced along said rib in decreasing size toward
the outermost part of said curved portion to define a pair
of open side walls which are arcnate in section and in-
tersect along each end and bottom, thereby decreasing
in size toward the bottom, whereby the sides have a curva-
ture such that a smooth cylindrical object may be sup-
ported therein with only its ends touching the sides of the
basket.

15. A conveyor basket as defined in claim 14 having
a laterally extending member adjacent one of the straight
end portions of said supporting rib extending in substan-
tially the plane of the top of the basket and operable to
control movement of the basket.
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