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VACUUM TRACK AND PALLETS

Background of the Invention

This invention relates to a screen printing machine
employing vacuum pallets to support and register the article to
be printed upon. This invention relates especially to a means
for supplying a vacuum to said pallets, and to a vacuum pallet

i1tself.

Silk screen printing is a well-known technique for
producing articles that have decorative patterns or words
printed thereon. Such printing has been used for a variety of
articles, such as T-shirts, socks, posters and the like. A
pallet is commonly used to support and position the article for
printing. When a T-shirt is decorated, for example, 1t 18
usually slipped over a pallet which is then positioned under
the printing head. In this way, article handling 1s

facilitated and a flat printing surface is assured.

In some applications, e.g., when printing large

posters, a different method of supporting and registering the
article is needed. One such method is the use of a vacuum
pallet; this is a pallet having a vacuum chamber 1n 1ts
interior, at least one port through which the chamber may be
evacuated, and small holes through the article-receiving
surface so that the vacuum will hold the article 1n place on
the pallet. A vacuum pallet, and associated apparatus, 18

described in U.S. Patent No. 3,763,776.

Because each pallet must be mobile, 1t 1s common
practice to supply each vacuum pallet with its own small motor
to generate a vacuum. This arrangement has several
disadvantages. A great deal of noise 1s generated, since a

large number of pallets having motors 1is commonly needed. The

weight of each pallet 1is

‘ R e e v e L R cotm e e W RS TR ST 1w M FR an 3 b e Tt R e e 1



2023419

greatly increased by the motor attached thereto. Furthermore,
there are severe practical limitations on motor size, and thus on
vacuum power, because large motors are not suitable for mobile

pallets. 1In addition, a great deal of vibration is produced by

the motors, and such vibration may affect the steadiness of the

pallet during printing operations.

SUMMARY OF THE INVENTION

The vacuum track apparatus of this invention comprises: a
frame; a vacuum duct, supported by said frame, having a plurality
of ports; a vacuum means operatively connected to said duct; a
pallet advancing means attached to said frame for moving vacuum
pallets over said ducts and positioning the pallets at one or
more operating stations; and, port means responsive to the
movement of the pallets for opening and closing said ports, said
port means adapted to i1ndividually open said ports when a pallet
1s passing thereover and to otherwise keep said ports closed.

The vacuum pallet of this invention comprises: an upper and
a lower plate member interconnected by end members to define a
vacuum chamber therein, said upper plate member having a
plurality of small openings disposed in open communication with
sald chamber, and said lower plate member having one larger
opening therethrough; an open lattice or honeycomb-like structure
between said plate members to provide structural support; a shoe
mounted over said lower plate opening adapted to fit snugly over
a vacuum port to facilitate evacuaticn of said chamber; and, a
means for activating the port means for opening the vacuum port

when said shoe is positioned thereover.
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Objects of the Invention

One object of the present invention is to provide an

apparatus having a vacuum track connected to a single vacuum

source, which apparatus includes a pallet advancing means and

vacuum ports adapted to evacuate a vacuum pallet passing
thereover.

Another object of this invention is to provide a screen
printing machine having a vacuum track so that a number of wvacuum
pallets may be evacuated by a single vacuum source.

It is also an object of this invention to provide a vacuum

pallet having a shoe and activating means for use in conjunction

with a vacuum track.

Another object of this invention is to provide a relatively
lightweight vacuum pallet assembly.

A further object of this invention is to provide an

apparatus capable of efficiently producing high gquality printed

images on thin, nonporous articles.

Yet another object of this invention is to provide an
apparatus 1in which a single motor supplies a vacuum to associated
vacuum pallets and also blows air out at a feed table to cause an
article to float on an air cushion while the article is being
positioned on a pallet.

Other objects and advantages of this invention will be
evident to those skilled in the art from the following

description of the preferred embodiments and from the drawings.

Brief Description of the Drawings

Fig. 1 is a perspective view of a section of a vacuum track
apparatus and an associated vacuum pallet according to the

present invention.
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Fig. 2 is a side elevation of the vacuum track apparatus
depicted in Fig. 1.

Fig. 3'is a top plan view of the apparatus shown in Fig. 2.

Fig. 4 is an end view of the apparatus of Fig., 2.

Fig. 5 is a detailed side elevation of the vacuunm port
assembly of the apparatus shown in Fig. 1 illustrating the

interior mechanism in both the closed and open positions.

Fig. 6 is a top plan view of a vacuum pallet according to
this invention.
Fig. 7 is a bottom plan view of the pallet of Fig. 6.

Fig. 8 is a detailed sectional view of the pallet taken

along line 8-8 of Fig. 6.

Detailed Description of the Preferred Embodiments

Figs. 1-5 illustrate one embodiment of the vacuum track

apparatus 1 of thils invention. This apparatus 1 includes a frame
2 supporting a pallet advancing means 3 and a vacuum duct 4. The
duct 4 contains a plurality of ports 9, each having an associated
port means 5, which open when a pallet 6 advances thereover and
activates the port means 5. The duct 4 is connected to a vacuum
means which produces sub-atmospheric pressure inside the duct 4,
so that the pallet 6 experiences a vacuum effect when the port 9
opens thereunder.

The port means 5 comprises: a pin 10 which is rotatably
nmounted through the sides of the vacuum duct 4 and one end of
which protrudes from one side of the duct 4: a port lever 7
having a first end rigidly mounted on said end of the pin 10; a
port cover 8 one end of which is mounted on the pin 10 inside the
duct 4; and a compression spring 11 located inside the duct 4

between the bottom surface of the duct 4 and the cover 8.
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The compression spring 11 presses the cover 8 against the
port 9, sealing the port 9 to prevent loss of the vacuum. When
the port means 5 is in this closed position, the lever 7 is
oriented so that its second end is higher than the top surface of
the duct 4. When a pallet 6 passes over the port 9 it activates
the port means 5 by pushing the lever 7 forward and downward;
this movement of the lever 7 forces the pin 10 to rotate, in turn
causing the port cover 7 to pivot downward, away from the port 9,
compressing the spring 11, and allowing air to be drawn into the
duct 4 through the port 9. After the pallet 6 departs and
releases the lever 7, the spring 11 once again presses the cover
8 against the port 9, sealing the vacuum duct 4.

In a preferred embodiment of the invention, there is a feed
section 12 at one end of the apparatus 1 comprising a feed table
13 and a first station 14 wherein the vacuum exhaust blows a
positive pressure air flow through a pallet 6 placed on the first
station 14. When an article, €.g. a sheet of paper, is placed on
the table 13 it slides onto the pallet 6 and floats slightly
above the surface thereof due to the positive air flow,
facilitating the positioning of the article upon the pallet 6.
When the advancing means 3 carries the Pallet 6 to the vacuum
section of the apparatus 1, the vacuum holds the article firmly
in place.

Referring to Figs. 6-8, the pallet 6 of this invention
comprises an upper plate member 20 and a lower plate member 21
interconnected by end members to define a vacuum chamber 22
therein. The upper plate member 20 has a plurality of small
openings or perforations disposed in open communication with the
chamber 22, while the lower plate member 21 has one larger
opening therethrough; an open lattice or honeycomb-like structure

between said plate members 20 and 21 provides structural support.
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A shoe 23 1s mounted over said lower plate opening, which
shoe 23 is adapted to fit snugly over a vacuum track port 9 to
facilitate evacuation of the chamber 22. A port activating means
24 1s mounted next to the shoe 23. When the shoe 23 of a pallet
6 moves over a port 9 of the apparatus 1, the activating means 24
pushes the lever 7 to the open position; the means 24 releases
the lever 7 as the shoe 23 slides away from the port 9. Each
time the shoe 23 is over an open vacuum port 9, the chamber 22 is
subject to a vacuum which exerts suction on the pallet-supported
article through the perforations of the upper plate member 20.

The pallet 6 also includes linkage means 25 for engaging the
pallet advancing means 3, and optionally may include guides 26 on
the lower plate member 21.

Although specific types of port means and port activating
means have been illustrate and described herein, it is understood
that the invention is not limited to these particular
embodiments. The invention encompasses all suitable means for
accomplishing the opening and closing of the ports in response to
the passage of a pallet thereover. For example, the port means
could be electronically activated rather than mechanically
activated. Furthermore, the port cover could slide open and
closed instead of pivoting on a pin. Other embodiments within
the scope and spirit of this invention will be apparent to those
skilled in the art;

The vacuum track apparatus of this invention may comprise a
screen printing machine, an apparatus for drying articles, or any
apparatus in which a vacuum track may be employed.

The various parts of the pallet of the present invention may
be constructed of any suitable materials, such as wood (including
plywood), metal, metal alloys, plastic, composite materials, and

the like.
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to those skilled in the art. The present invention includes all

embodiments consistent with the foregoing disclosure and falling

within the scope of the appended clainms.



a vacuum duct, supported by said frame, having a

plurality of ports;

Q@ vVacuum means operatively connected to said vacuum

said ducts for opening and closing said ports, said port means
mounted to said duct and adapted to individually open said ports
when a pallet is passing thereover and to otherwise keep said

ports closed,

2. A vacuum track apparatus according to claim 1 wherein

sald port means comprises:

a port shaft rotatably mounted substantially
horizontally inside said vacuum duct and having a portion
extending out through one side of said duct;

, Said cover
extending outwardly from said shaft toward a vacuum port and
adapted to seal said port when said shaft is rotated into a
closed position;

a spring assembly mounted between said cover and the
bottom of said duct, said spring assembly exerting an upward
force on said cover to urge said cover into the closed position:
and

a lever fixedly mounted on said portion of said shaft

and extending above said duct so that a passing pallet may push
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said lever into an open position, causing said shaft to rotate

and thus force said cover downward, opening sald port.

3. A vacuum track apparatus according to claim 1, or
claim 2 comprising a feed section at one end thereof for
feeding and positioning each article upon a pallet, salid feed
section connected to the exhaust of said vacuum means so that
air blows up through the pallet-supporting surface causing said
article to float on a layer of air to facilitate positioning

said article upon a pallet.

4 . A vacuum track apparatus according to any one ot

claims 1 to 3 wherein said vacuum means comprises a single

motor.

5. A vacuum track apparatus as claimed in any one ot

claims 1 to 4 including a vacuum pallet comprising:

an upper plate member and a lower plate member
interconnected by end members to define a vacuum chamber
therein, said upper plate member having a plurality of small

openings disposed in open communication with said chamber, and
said lower plate member having one relatively larger opening

therethrough;

an open lattice or honeycomb-like support structure

between said plate members; and

2 shoe mounted over said lower plate opening adapted

to fit snugly over a vacuum port and to facilitate evacuation

of said chamber.
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6. A vacuum track apparatus according to any one of
claims 1 to 4 further comprising a vacuum pallet having a shoe
through which said pallet may be evacuated, said shoe adapted
to fit snugly over said port, and having an activation means
for cooperatively engaging said port means to open said port

while said shoe i1s positioned thereover.
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